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EDITOR'S PPHFACE.

There can be no question as to the value of a good Atlas of Anatomy as an aid to

the acquisition and retention of correct ideas regarding the structure of the human body and

the relations of its various i)arts. Anatomy, at least the descriptive part of it, is learned only

when one can call up a mental picture of the part in question, and volumes of description will

do less to furnish a correct picture than will a single dissection or the inspc-ction of an accurate

illustration. This is especially true as regards relational anatomy, and without an accurate

knowledge of the relations of parts the student or prac titiorur will find himself sadly at sea in

his application of Anatomy to diagnosis and treatment.

To both the student and the practitioner, therefore, a gocxl Atlas must prove a great boon,

to the one in enaljling him to im])ress upon his mind what he has seen in the laboratory, without

recourse to the ])ernicious "quiz-compend," which is but a Tantalus cup, to the other in

recalling the mental image more or less blurred by time. The present Atlas, with its wealth of

accurate illustrations and its thorough though concise descriptive text, is j)resented to English-

speaking students and practitioners in the full confidence that it will prove of the greatest value

to them.

The work of the Editor in adapting the Atlas for English readers has largely been confmc*d

to changes in the nomenclature and in the arrangement of the text. In the original German

edition the text and Atlas were separate volumes, the .\tlas proper being j^rovided with a

descriptive epitome of the parts represented in tiie various figures. It has seemeil Ix-st, both to

the puljlisher and to the Editor of thg present edition, to unite the text and Atlas in a com-

mon volume, much repetition being thereby avoided and the result l)eing still a volume of con-

venient size. The translation of tlie German text has been done by Dr. W. Hersey Thomas.

As to the nomenclature employed, it is essentially that proposed by the Basel Committee

on Anatomical Xomenclaturc, the terms being, however, ft)r the most ]»art .\nglici/ed. In the

section on Myology the Latin terfns have been retained throughout, since us;ige has already

made many of them familiar in their classical form and it seemtxl preferable, for uniformity's

sake, to use that form for all. .\ few terms may be found somewhat unfamiliar to English-

speaking students of anatomy, and when these are usetl the more familiar term has been

added in ])arenthcses. The adoption of a uniform cotle of nomenclature is of such great im-

portance that the slight inconvenience which the present generation may experience in the

temporary use of a double set of names for a few structures will be more than counterbalanced

by the advantages which a universal terminolog)* will eventually oficr.

The Editor.

Lj^'^id.S



14 author's preface.

In order to insure the accuracy of the illustrations, all of the preparations were photographed

and the photograph was made exactly the same size as the intended illustration, lenses of the

longest possible focal length being employed to avoid perspective distortion.* In the great

majority of the illustrations photographs were employed as the basis of the drawings; Figs.

167 to 171 are direct reproductions of photographs, and Figs. 178 and 181 were made from

photographs which had been touched up. Only a few illustrations are diagrammatic, and in

such instances it has been so stated in the titles.

The illustrations produced by the half-tone method have been made much clearer by the

use of a number of colors. A buff color has been employed for the bones in the pictures of the

joints and of the muscles, and various colors have been used for the different bones of the skull

and in the topographic views of the cranium. f No illustration has been omitted which would

make the relations of the parts more readily understood. Microscopic and topographic anatomy

have been disregarded to a certain extent, although enough has been given to serve as an outline

for the subsequent volumes, which will be more topogra])hic than descriptive in character. The

parts have been designated according to the Basel nomenclature.

The original drawings for this Atlas were executed by Messrs. K. Hajek and A. Schmitson.J

The former gentleman, who will also furnish the illustrations for the subsequent volumes, has

performed his diflicult task with such special aptitude and cleverness that the remaining volumes

promise to be even better and to exhibit still greater uniformity in the method of production.

A number of the specimens from which the illustrations were made are in the collection of

the Anatomical Institute (Wiirzburg), and I take this occasion to express my special thanks

to Professor Stohr for his permission to employ them in this work. The majority of the joint

preparations, all of the muscle dissections and some of the bones, I have myself prepared for

the Atlas. In addition to the photographed specimens, other dissections have been made and

compared, so that every illustration in the book has an individual character, with the exception

that marked anomalies have been corrected. The muscles have been given a bright red color

such as they exhibit in a fresh body after they have been exposed for a short time, although

less intense tones have been selected than those of the natural muscular and fatty tissues.

The publishers have spared nothing to make the illustrations excel those of all other works

in character and to equal if not exceed those of the majority in number. In spite of this, how-

ever, the price of the work is much lower than that of most other atlases.

The Author.

tions were necessary they have been distributed over several figures. In some instances explanatory outline etchings have

been appended with the designations inscribed thereon. In the lithographic plates the inscriptions have been made by
a second impression.

* In a few cases in which perspective distortion was feared even when lenses of the longest focal lengths were em-
ployed, the subject was photographed to one-half the size of the desired illustration and the photograph was subsequently

enlarged.

t In carrying out this idea the same bone has always been represented by the same color; for example, the palate bone

in blue, the ethmoid in orange.

X About ten of the illustrations in the Atlas were sketched by W. Frcytag, drawing master in the University, and
subsequently completed by Mr. Hajek.



CONTENTS

rAce

Introduction 17

Osteology ig

General Osteology 19

Speoal Osteology 22

The Skeleton of the Trunk 22

The Vertebral Column 22

The True \'ertebra' 22

The Cervical \'erteljne 23

The Thoracic \'ertcbr:e 26

The Lumlxir W'rlebne 27

The False \'ertebra- 28

The Sacrum 28

The Coccyx 30
The Vertebral Column as a Whole 30
The Development of the \'crtebral Col-

umn 31
The Ribs 32
The Sternum 34
The Thorax 35
The Development of the Ribs and of the

< Sternum 35
Variations in the Skeleton of the Trunk 35

The Skeleton of the Head 36
The Anterior Aspect of the Skull 36
The Lateral Aspect of the Skull 37
The External Surface of the Base of the

Skull 39
The Internal Surface of the Base of the

Skull 41

The Superior Aspect of the Skull 44
The Inner Aspect of the Cranial \'ault or

Calvaria 44
The B(MK-s of the Skull 44
The Cranial Bones 45
The Occi|)ital Bone 45
The Sphenoid Bone 47
The Temporal Bone 51

The Parietal Bone 59
The Frontal Bone 60

The Ethmoid Bone 62

The Inferior Turbinated Bone 64

The Lachrymal Bone 64

Toe Skeleton of the Head {Cotuinued) ,*«
The Na.sal Bone 65
The XOmer 65
The Maxilla 60

The Palate Bone 69
The Zygomatic Bone "o

The .\iandible 71

The Hyoid Bone 73
The Orbital Cavities 73
The Nasal Cavity 76
The Roof of the Oral Caxitv, the Hard

Palate
'

78
The Pterynopalatine Fcks&a 78

The Infratemporal Fossa 79
The Suturi-s of the Skull..

.

79
The Skull of the New-lxiri. 81

The Skeleton of the Extremities 82

The Skeleton OF the Upper Extremity.. 83

The Shoulder Girdle S3

The Scapula 83

The Clavicle 85
The Humerus 85

The I'lna 87

The Radius 88

The Bones of the Hand 89
The Car{)al Bones 89
The MetacarjKil Bones gi

The Bones of the Finiiers 92

The Scsamiiid Bones of the Hand 92

The Skeleton of the Ham! ;is a Whole 92

The Skeleton nr the Ix)wer Extremity... 93
The Peb 93
The Ini l.tne 93
The Femur 97
The Patella 99
The Tibia 99
The Fibula 101

The Bones of the Foot loi

The Tarsiil Bones 102

The Talus 102

The Calcaneus 103

The Navicular Bone 103

The Cuboid Bone 104



i6 CONTENTS

PAGE

The Skeleton of the Lower Extremity
The Cuneiform Bones 104

The Five Metatarsal Bones 105

The Bones of the Toes 105

The Sesamoid Bones of the P'oot 106

The Skeleton of the Foot as a Whole 106

Syndesmologfy 107

General Syndesmology 107

Synarthroses 107

Diarthroses 108

Special Syndesmology no

Joints and Ligaments of the \'ertebral

Column no
The Connections of the Vertebral Bodies .110

The Intervertebral Articulations in
The Ligaments of the \'ertebral Column. . .111

The Articulations of Sacrum and Coccyx. . 1 13

The Articulation of the Upper Two Cer-

vical Vertebroe with Each Other and
with the Occiput 113

The Articulations of the Ribs with the Ver-

tebral Column and with the Sternum. .116

The Articulations and Ligaments of the
Head 117

The Temporomandibular Articulation 118

The Independent Ligaments of the Head. 118

The Ligaments of the Hyoid Bone 119

The Joints and Ligaments of the Upper
Extremity 119

The Sternoclavicular Articulation 119

The Acromioclavicular Articulation 120

The Ligaments of the Scapula 1 20

The Shoulder-joint 121

The Elbow-joint 122

The Distal Radio-ulnar Joint and the In-

terosseous Membrane 1 23

The Joints and Ligaments of the Hand... 124
The Joints of the Carpus 124
The Carpal Ligaments 1 26

The Finger-joints 127

The Joints and Ligaments of the Pelvic
Girdle 128

The Pelvic Ligaments, Synarthroses and
Diarthroses 1 28

The Independent Ligaments of the Pelvis 129
The Pelvis as a Whole 130
The Hip-joint 131

The Knee-joint 133
The Articulations of the Tibia and Fibula . 136

The Joints and Ligaments of the Foot . . . ]

The Joints of the Foot ]

The Ligaments of the Tarsus ]

Myology ^

General Myology i

Special Myology i

The Muscles of the Trunk i

The Muscles of the Back i

The Short Muscles of the Neck i

The Fasciae of the Back ]

The Abdominal Muscles ]

The Abdominal Fasciae i

The Diaphragm :

The Thoracic Muscles :

The Pectoral Fasciae :

The Muscles of the Neck ]

The Prevertebral Cervical Muscles ]

The Fasciae of the Neck ]

The Muscles of the Head ]

The Muscles of the Face and of the Scalp .

:

The Fascice of the Head :

The Muscles of the Upper Extremity :

The Muscles of the Shoulder :

The Muscles of the Upper Arm :

The ^Muscles of the Forearm :

The Muscles of the Hand :

The Muscles of the Thenar Eminence :

The Muscles of the Hypothenar Eminence

:

The Interossei and Lumbricales :

The Relations of the Extensor Tendons and
their Sheaths beneath the Dorsal Car-
pal Ligaments :

The Extensor Tendons of the Fingers ;

The Tendons and Synovial Sheaths of the

Flexor Tendons in the Palm :

The Fasciae of the Upper Extremity :

The Most Important Bursae of the Upper
Extremity :

The Muscles of the Lower Extremity :

The Muscles of the Hip :

The Muscles of the Thigh :

The Muscles of the Leg :

The Muscles of the Foot :

The Synovial Sheaths of the Foot :

The Fascia of the Lower Extremity ;

The Most Important Bursas of the Lower
Extremity

:

Index



ATLAS AND TEXT-BOOK

HUMAN ANATOMY.

INTRODUCTION.
Human anatomy treats of the structure of the human body, in contrast to ph\-siolog>',

which treats of function, and it is usually sulxiividcd into general anatomy and sixrial anatomy.

General anatomy is practically synonymous with histology, and treats of the structure of ihc

component parts of the body.

Special anatomy is usually termed descrijjtive or systematic anatomy, since it consists of

the simple description of the tlifferent parts and systems of the body. It is consequently com-

posed of a number of subdivisions: Osteolog)-, treating of the bones; Syndesmolog)', treating

of the joints and hgaments; Myolog} , treating of the muscles; Splanchnolog}-, treating of the

viscera; Angiology, treating of the vessels; Xeurolog)-, treating of the nervous system; and of

the description of the organs of special sense and of the skin.

Descri])tive anatomy, considered from the special standpoint of the mutual rebtions of the

individual parts, is termed toj)ograi)hic anatomy, and that branch of anatomy which has to

do with the development of the Ixxly is designated Embr\olog)-.

To indicate the relations of the different parts of the Ixxly to each other or to the body in

general, certain technical expressions are emj)loyetl. In describing the jx>sition of a structure

it is always to be assumed that the Ixxly is in the erect jn^sture. The mi "
'

' 'v

body into two almost similar halves,* since man, like the majority oi ly

symmetrical. .\ny plane of the Ixxly which is parallel to the metlian plane is termed sagittal

(from the sagittal suture, see page 79); those which jtass through the body h '. arc

termed liorizonlal or tranr^rrsc, while vertical planes at right angles to the mc-> < arc

known as jrontal planes, since they are parallel to the foreheail. If a part is >. ..earcr

to the median ])lane, it is designated intcnial or medial: while if it is more remote, it is said to

be external or lateral. The direction toward the median jilane is s{X)kcn of as inward and the

opposite direction as outward.

The words internal and e.xtenial arc also em})loyed in reference to the cautics of the body

* Although the bilateral symmctn- is not complete in the adult body, it is perfect during embryonic tile.

2 17
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INTRODUCTION.

or to the inner or outer surface of a portion of the body; in this connection it is frequently better

to substitute the word superficial for external, and deep for internal. Above and below, like

all other designations, refer to the erect position of the body, and this direction may be frequently

better indicated by the terms cranial and caudal. In front and behind refer to the anterior

and posterior surface of the body, but this relation may be more accurately expressed by ventral

and dorsal.

Special additional designations are to a certain extent necessary for the extremities. In

this connection, proximal means nearer to the trunk and distal more remote. In the forearm

it is preferable to use the words radial and uhtar instead of outer and inner, since during prona-

tion (see page 123) the inner side is directed outward and vice versa; and since the pahn of

the hand and the sole of the foot are designated respectively as the volar and plantar surfaces,

the words volar and plantar are used to indicate the position of parts situated upon the corre-

sponding surfaces.



OSTHOLOGY.

.GENERAL OSTEOLOGY.

The greater portion of the skeleton of the human body is composed of bones, the remainder

consisting of cartilages, and since the lx)ne-s consist largely of lime salts they are much firmer

than the cartilages, which, though hartl, are nevertheless llexible. The parts of the skeleton

are either paired or single, the latter being in the minority.

The bones of the human body var}- greatly in their form, shape, and size. The largest

bone is the thigh lx)ne or femur; the smallest are the sesamoid bones of the hand an<l the auditor)"

ossicles. According to form, wc usually distinguish between long or tubular bonrs, broad or

Jiat bones, and short hones, while bones j^ossessing air-containing cavities are also called pnru-

matic hon^s.

The long bones have in general a cylindrical shape and arc found only in the extremities.

With few exceptions, they consist of a middle i)ortion or shajt (diaphysis) and of two ends or

extremities (epiphyses*): The shaft contains a cavity, the medullary cai'ily, which is filled with

Iwnc-marrow, and it is on this account that these bones are also termed tubular bones. The

lx)ny substance of their shaft surrounds this medullar)- cavity and, on account of its firm structure,

is known as the compact substance, in contradistinction to a less dense sjwng)- substance, which

consists of a fme network and forms the greater jK)rtion of the extremities of the bones with

,the exception of a very thin outer comj)act la)er of cortical sul>stance.

The long bones of the human body are found only in the skcUton of the extremities. The)*

are as follows: the clavicle, the hunienis, the radius, the ulna, the five metacaqjal bones, the

lx)ncs of the fingers and toes, the femur, the tibia, the fibula, and the metatarsal bones. The

ribs are classified with the tlat Ixmes.

The broad or flat bones are markedly flatteneil in one dinxtion and have the shape of

flat or curved plates. Their central j)ortion consists of siK)ng>- Ixine, the cortex Ixing formed,

however, by a more or less thick layer of comj)act cortical substance. In many instances they

are provided with well-marked prwesses. In the Hat bones of the skull the s|K)ngiosa is known

as the diploe, while the layers of compact substance arc designattxl as the outer and inner vitreous

tables. The flat bones of the human Ixxly are: the sternum, the scapula, the innominate bones,

the ribs, and many of the cranial bones.

The short bones have an irregular form and no one of their diameters greatly exceeds the

others. They consist abnost entirely of siK)ng)- tissue, their aimj>act conical byer being fa--

qucntly ver>- thin. They arc frequently associatctl in grouj)S, as in the caqjus and tarsus. The

* The terms epiphyses and extremities are not, as a rule, s>Tionjnnou&, since the portions of the :- :

as extremities usually contain portions of the diaphysis .is well.

19



20 ATLAS AND TEXT-BOOK OF HUMAN ANATOMY.

most important short bones of the human body are: the true vertebra?, the carpal bones, the

tarsal bones, the patella, and the sesamoid bones.

In addition to the long, flat, and short bones there are a number which cannot be classified

in any of the three categories. These are designated as irregular bones ; as a rule, they repre-

sent transition forms between the broad and flat bones, as in the cases of the sacrum and of

many of the cranial bones. Among the latter there are also some—for example, the temporal

bone and the occipital bone—which in a portion of their extent are typical flat bones, while in

their remaining portions they would be regarded as belonging to the group of the short or irreg-

ular bones.

All the varieties of bones may possess prominences which take the form of projections,

ridges, and processes of the most varied shapes. According to their size and form, they are

designated as tubercles, tuberosities (rough, more or less pronounced projections), spines, crests

(rough lines or projecting ridges), processes, condyles (also termed condyloid or articular processes),

epicondyles (i. e., projections situated above the condyles), and outgrowths {apophyses). In

a similar manner many bones possess excavations {jovea or jossce), impressions, grooves, furrows

{sulci), notches {incisures), perforations {joramina), shts {hiatus), and canals. The enlarged

rounded ends, particularly of the long bones, are frequently called heads, while the constriction

situated beneath them is known as the neck. All bones possess larger or smaller fora;nina for

the entrance of the nourishing blood-vessels; these are known as the nutrient joramina, and

are particularly large in the shafts of the larger long bones, where they lead into a nutrient canal,

which extends into the medullary cavity.

The bones of the human body are usually studied in the macerated condition, /. e., after

their soft parts have been removed by putrefaction. The bones of the living body and of the

dead subject, however, consist not only of bony substance, but also of a series of soft tissues,

some of which partly resist putrefaction, so that the "entire bone" is composed of the following

constituents: (i) The actual bony tissue; (2) the periosteum; (3) the articular cartilage; (4)

the bone-marrow; and (5) the nutrient vessels and nerves.

The macerated bone represents not only the bone-ash, /. c, the calcium salts of the bone, but also contains other

organic constituents. The bone substance consists chemically of almost two-thirds inorganic, and of a little more than

one-third organic material; the latter is chiefly gelatin or ossein, and may be demonstrated in the form of the so-called

bone-cartilage by extracting the calcium salts with acids. The inorganic constituents of bone are, calcium carbonate

(about 85.5 per cent.), calcium phosphate (about 9 per cent.), calcium fluoride (about 3.5 percent.)) and magnesium
phosphate (about 1.75 per cent.), and may be demonstrated by heating the dried bone to incandescence. Both the bone
cartilage and the calcined bone retain the original shape of the bone from which they were obtained, the organic and the

inorganic constituents being intimately intermingled.

The actual bony tissue appears in two modifications, which pass into each other, how-

ever, without demarcation, the compact substance and the spongy substance. The former has

a dense and apparently quite uniform structure, while the spongy substance consists of a fine

network of bony trabecular, which at first sight seem to be without definite arrangement.

In reahty, however, the architecture of the spongy substance is by no means irregular.

Its parts are arranged in such a manner as to produce a firm and resistent structure with the

greatest possible saving in weight, and a careful examination of its trabeculas and plates will
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show that they are placed so as to lie in the direction of the greatest pressure or muscular trac-

tion exerted upon the lx>ne, and even,- bone or part of a bone formed of spong>' substance con-

tains, consequently, several intersecting systems of trabccuke which cross each other mostly at

right angles (Figs. 167 to 171).

Almost nowhere in the lx)dy do we find bony tissue uncoveretl, as it is enveloped either

by articular cartilage or by j>eriosteum. Articular cartilage coven* the ends of two bones form-

ing a joint, as in the extremities of most of the long lx)nes; the remainder of the bone is envdojjed

by periosteum, a fibrous connective-tissue structure of var\'ing iliickness, which i> of great im-

portance for the nourishment, growth, and regeneration of the bone. Articular cartilai^ is

hard but clastic, and consists of the so called hyaline cartibge. Its thickness x^aries greatly in

diflFcrcnt bones, being sometimes only the fraction of a milUmeter or in other cast-s amounting

to several millimeters. (For the more minute structure of bone, jK-riosteum, articular cartilage,

and bone-marrow, sec Sobotta's "Histolog)," Saunders' "Medical Hand Atlases.")

The bone-marrow apj)ears in two varieties, the red an<i the yellow. The yellow marrow

is really fat tissue, and is found in the medullar)- cavity of the long bones of the adult, while

in young indinduals these spaces arc filled b\' red marrow, a soft vascular structure, which is

also situated in the finer medullar}* spaces of the adult bone between the s{X)ng>* trabecuLe.

The vessels nourishing the bone are found chietly in the metlullan- cavity and j»criostetim,

but thev also occur in the bony tissue itself. The nerves, on the contmr)', are found prindpally

in the periosteum, the bony tissue having no nerves, and the articular cartilage neither ncr\TS

nor vessels.

In certain regions of the human body, even in the adult condition, portions of the skeleton

arc formed by cartilage, as at the anterior extremitiis of the ribs, and since cartilage is elastic

and flexible, it plays quite a different functional role from that of bone. These cartibgcs arc

enveloped by a connective-tissue covering, the perichondrium.

With reference to the development of bone, two varieties of Ume l.irrr.itum arr irt'

of the bones arc laid dowii in cartilage at a certain stage of fetal devclopmrf. r^r.A rhrsr '•

in cartilage, stand in contrast with those which are formi-*! liy the dim',

membranous bones, examples of which arc to be found in the majority of i

bones. (For a minute description of the processes of ossification, sec Sobocta's " Hi*»ok>g>-," Saundr J Hand

Atlases.")

During the transformation of the cartilaginous into the bony skclrt. d*

slowly and lasts very long, usually not being completed until the l»rnt\ ::; -n

appear in the cartilaginous portions of the skeleton. These centers mav he he

case, multiple, and sometimes they occur in relatively large numlx-r^ be

sternum). Usually, however, particularly in the long lx)ne<; of thr r < tc,

the diaphysial center, appears first, while the ends or cpi ie-

velops at least one and frequently several separate center- <^h

not only appear at a much later period than the diaph>-jaal tenter, n-

ter for the diaphysis by a layer of cartilage. Thi.<; is termed the cpi^. -I*'

disappears and the bone becomes ossilicd throughout.
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SPECIAL OSTEOLOGY.

The human skeleton may be separated into three chief divisions: (A) The skeleton of the

trunk; (B) the skeleton of the head; (C) the skeleton of the extremities.

From the standpoint of embryology and evolution the skeleton should be divided into: (i) The axial skeleton,

i. e., the vertebral column with its adnexa and the greater part of the base of the skull; (2) the appendicular skeleton,

i. e., the skeleton of the extremities; and (3) the membrane and visceral bones, i. e., the flat bones of the cranial vault

and the facial bones, and those portions of the skeleton which represent the visceral or branchial skeleton of the lower

vertebrates.

The skeleton of the trunk is formed by the vertebral column and its appendages (the ribs

and the sternum), the skeleton of the head is represented by the skull, and the skeleton of the

extremities is further subdivided into the skeleton of the upper and that of the lower extremity.

The Skeleton of the Trunk*
The principal portion of the skeleton of the trunk is the vertebral column, which is com-

posed of a series of parts, the verlebrce. A typical vertebra consists of a body and of arches,

these latter being subdivided into a posterior or dorsal and an anterior or ventral arch. The

posterior or dorsal arches surround the spinal cord, while the anterior or ventral arches, in the

form of the ribs, are well developed only in the thoracic portion of the vertebral column and

are rudimentar)- in the remaining vertebrae; they surround the vegetative cylinder of the body,

the intestine. While the dorsal arches are firmly united with the bodies of the vertebrae, the

ribs are paired bony arches articulating with the thoracic vertebras behind and anteriorly with

a special bone, the breast-bone or sternum.

The entire series of the vertebrae form the spine or vertebral column, and the thoracic ver-

tebrae with the ribs and the sternum form the thorax. The skeleton of the trunk consequently

consists of the vertebral column together with the thorax.

THE vertebral COLUMN.

The True VERiEBRiE.

In the vertebral column two main subdivisions may be recognized. One subdivision is

formed by the true vertebrce, the other by the jalse vertebrce, the former being separate bones

connected by ligaments and joints, while the latter arc united by bony tissue to form larger

bones. The entire human spinal column consists of thirty-two to thirty-five vertebrae; Of these,

twenty-four arc true vertebra and eight to eleven are false A'ertebras. The true vertebrae may
be separated into three subdivisions: (i) The cervical vertebrae; (2) the thoracic or dorsal

vertebrae; and (3) the lumbar vertebrae. There are seven cervical, twelve thoracic, and five

lumbar vertebrae.

A typical vertebra is composed of: (i) The body; (2) the vertebral arch; and (3) a num-
ber of processes.
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The body (Figs, i and 2) is comi>osed of six)ngy substance enclosed bv a ihin hsct of cor-
tical compact bone. It presents a suix-rior and an inferior plane or cur%ed !»urfacr, an anirrior
surface markedly convex from side to si<lc and slightly concave from abo\-e downwanl, and
a posterior surface which is concaxc in Unh directions. The iK>sterior surface usualJv prt^senis

one or more large nutrient foramina an<l, with the vertebral arth, completes ihr emlo=^urc of
the spinal foramen (joranun irrhbrah-). The arch consists of somewhat finncr tissue than
the body and forms from a hah" to three-quarters of a circle. The ponion continuous with
the body on each side is known as the pedicle or root {radix arcus vcrUbra) (Fig. i\ and presents
a notch upon both its ujjper and its lower surface (the suprrior and inlcrtor itrubral noUha)
(Fig. 2), the notches of contiguous vertebne (the inferior notch of the upjjcr \-cncbra and ihc
superior one of the lower vertebra) together forming an intcnrrultral joramfn which oommuni-

^ptnousprocejs

transverse process.

proecAS

.. , sufirrmtr-'
supfnor anuular ^ Tfvproceu
suf>fnerdtm U^.

forheadcfriP. ,

.^f

X

Fig. I.—A vertebra seen from above.

forhtadcfr.b »e.vf.'u. .1 -„-^ X^

Fic a.—A vcrUrbn Km foam the

cates with the spinal canal. The superior intencrtcbral notch is usually t.'ie >n.iJi«.i\Mr; the

inferior one the deeper.

The processes of the vertebne consist of the artiailar processes (Fig. a), for ihc puqx>sc

of articulation with neighboring vertebra", ami the spinous (Fig. 2) and transverse proccjv.ses

(Fig. i), which serve as points of attachment for the muscles. Ex-en* t\-pical vertebra i>osses.ses

four articular processes, two sui)erior and two inferior, and these bear anicubr surfaces which

are correspondingly named. Of the remaining proci-sses, the spinous process is single, while

the transverse processes arc paired.

THE CERXICAL VERTEBRA
Of the seven cervical vertebra*, the two uj)jK:nuosl ones, the : -.d

or axis (epistropheus), show marked deviations from the ty^
"^

.i-

ton,-" vertebra?, in contradistinction to the remaining vertel

:

The general characters of the cervical vertebne (Figs. 4, 5, and o; arc as loUows: The
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Fig. 4.—The cervical vertebras seen from behind and partly from the side (f).

Fig. 5.—The fifth cervical vertebra seen from above (|).

Fig. 6.—The seventh cervical vertebra seen from above (y).

Fig. 7.—The atlas seen from above (y).

Fig. 8.—The axis seen from above (y).

bodies are relatively small, low, oblong (or quadrilateral with rounded corners), and they in-

crease in size from above downward. The bodies are smaller than in any other region of the

spine, and their upper surfaces are concave from side to side and slightly convex from before

backward, while the lower surfaces are concave from before backward and slightly convex from

side to side. As a consequence of this, the upper surface of ever}^ vertebra projects laterally

beyond the body of the vertebra next above

(Figs. 3 and 4)-

The arches of the cervical vertebras (Fig. 5)

are of medium height and arise by a pedicle which

is directed outward and backward. Together with

the body, the arch surrounds a spinal foramen

which is very wide, especially in its transverse

diameter. The articular processes (with the ex-

ception of those of the upper two vertebrae) are

placed obliquely, so that the plane of the articu-

lation passes from above downward and from

before backward, and the articular surfaces are

consequently in a middle position between a hori-

zontal and a frontal plane, those nearer the skull

approaching the horizontal position, and those

nearer the thorac'c vertebrae the frontal plane.

The transverse processes (Figs. 5 and 6) of

all the cer\ical A-ertebrae are perforated by a large round foramen (foramen transversarium)^

a pecuHarity which distinguishes the cervical from all other vertebrae. Furthermore, the ends

of the transverse processes are prolonged into two tubercles separated by a groove (sulcus nervi

spinalis) (Fig. 5), situated upon the surface of the transverse process.

The anterior root of the transverse process, which passes directly outward from the body of the vertebra and is

separated from the posterior root by the foramen transversarium, the sulcus ntrvi spinalis, and the constriction between

the two tubercles, is known as the costal process {processus coslarius), and represents a rudimentary rib adherent to the

true transverse process which is represented by the posterior root. This costal process is occasionally independent,

especially in the seventh cervical vertebra, and forms then a cer\'ical rib.

The spinous processes (Figs. 4 and 5) arc for the most part small, somewhat downwardly

inclined, and distinctly bifid at their apices.

From the third to the sixth the cervical vertebrae are typical. The seventh (Fig. 6) is dis-

tinguished by possessing a long spinous process which is not bifid and is directed downward,

I'"iG. 3.—Cervical vertebrce seen from in front.
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and in these respects the form of the vt-rtcbra approaches thai of the thoracic wncurx. lis

spinous process is the uppermost one discoverable by palpation, and the bone is ihcrtrfore also

known as the vertebra promineiis. The anterior tubercle of its Iransver^ pixKess is cither

entirely or ahnost entirely absent, and the foramen transversarium is usually smaller than in

the other cervical vertebra'.

The first cervical vertebra, or atlas ^-i^s. 4 and 7), is characterized by a series of negatiw
peculiarities. The body is absent, but in its place we find an antarior arch, op{x>&ite the cu&io-

mar}- posterior arch which the lx)ne also j^ssesses. The spinous proce^ : ' •
:!s

place being taken by a jjrominence known as the jX>slerior tubercle, corr< h

there is an anterior tubercle ui)on the anterior arch. Finally, instead of articular processes,

it possesses two ujjper and two lower articulating surfaces, and both the sujx-rior and the inferior

vertebral notches are absent.

In the atlas there are distinguishable therefore an anterior arch, a jjosterior arch, and the

connecting lutcral masses, which are the strongest ix)rtions of the bone. The anterior arch is

shorter and weaker but higher than the jx)sterior one; anteriorly (vcntrally) it presents a slight

projection, the anterior tulxrcle; j)Osteriorly (dorsally, /. r., lowanl the spinal carul) a round

shallow articular surface {joira articularis detUis), for articubtion with the odontoid process

or detis of the axis (the second cervical vertebra).

The posterior arch of the atlas Ix-ars ujK)n its jK>sterior surface a short projection ••' '"->r.

tcrior tubercle, a rudiment of the sj)inous prcxrcss, and is the lowest of all the an. c

cervical' vertebra; (and in fact of all the vertebra?). It is flat and broad, however, ami presents

upon its upper surface near the pedicle a furrow which is son •
' '' -

'

s

broad and deep, and which is occupies! by the vertebral arterk'. 1 y

bridged over and converted into a foramen or short canal with a rough inner margin.

The inner portion of each lateral mass of the atlas {tubcrv

into the anterior part of the sjjinal canal, so that the latter is ci .. r

compartment, for the reception of the odontoid j)rocess of the a.vLs, and a brper

partmcnt. This posterior compartment is really the spinal foramen and » d

cord. Uix)n the upper surfaces of the lateral masses arc the r. ' r

reception of the occipital condyles. These surfaces arc U..
_ g

to the convexity of the condyles, they are concave from anteriorly and within to jxjsteriorlv

and without. In the middle they are constrictcxl and ch !. On •

surface of the lateral masses are found the inferior articular - .^.-ve f'^'^

with the second cervical vertebra and resemble the similar > f the other . t-

than do the superior articular surfaces, jxi-ssessing plane, but slightly inclined (almost horizontal)

surfaces.

The transverse })rocesses exhibit the same characteristics as the trans\Trse processes of

all the cervical vertebra", but are larger. Like the others, each i)0&sesscs a foramen trans\*er-

sarium, but the sulcus nervi si)inalis and the tubcrcli^ an- al)sent.

The second cervical vertebra (Figs, 4 and 8\ or axis (cpistrophms), so called because the

occiput and the atlas rotate upon it, is on the whole a typical ccr^•ical \-crtebra, except that its

body has adherent to it the original body of the atlas, which forms the odcnioid procas {dfiis
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Fig. 9.—The tenth to the twelfth thoracic and the first and second lumbar vertebras seen from the side

and slightly from behind (f).

Fig. 10.—The tenth thoracic vertebra from above (y).

Fig. II.—The sixth thoracic vertebra from the side (y).

Fig. 12.—The third lumbar vertebra seen from above (|).

epistrophei) and projects into the anterior compartment of the spinal foramen of the atlas. This

odontoid process is cone-shaped with a rounded apex, and presents an anterior facet for articu-

lation with the anterior arch of the atlas and a posterior articular facet which is not always dis-

tinct. Instead of articular processes the upper part of the body presents corresponding articular

surfaces for connection with the atlas; these surfaces are slightly convex and but a trifle inclined

from the horizontal.

The spinous process (Fig. 4) is fairly well developed and always distinctly bifid; the trans-

verse processes, on the contrary, are smaller than those of the atlas and their tubercles and sulci

nervi spinalis are likewise absent, although there is usually a shallow groove for the second

spinal nerve on each side behind the superior articular facet. The inferior articular processes

are more inclined than the superior ones, and already show the characteristics of those of the

flexion vertebrae.

The foramina transversaria of the articulated cervical vertebra; form a canal for the passage of the vertebral artery

and vein (the former runs through the upper six only). The markedly developed anterior tubercle of the transverse pro-

cess of the sixth cervical vertebra is known as the carotid tubercle or tubercle of Chassaignac {tuberciilum caroticum).

THE THORACIC VERTEBRA.

On account of the independent development of the ribs in the thoracic region, we find no

fused costal rudiments in the thoracic vertebrae such as occur throughout the remainder of the

true vertebnu, and the thoracic vertebrae arc consequently of the purest type.

Their bodies (Figs. 9, 10, 11, and 21) increase in size and height from above downward.
In the upper thoracic vertebrce their surfaces are elHptical, like those of the cervical region,

but as we pass downward they become rounder, then cordifonn, and finally reniform in the

lower members of the series, which approximate the form of the lumbar vertfebrae. And not

only do the bodies become larger, but their lateral diameter especially is increased as they gradu-

ally approach the form of the lumbar vertebra?. Their contiguous surfaces are ahnost per-

fectly flat. The spinal foramen (Fig. 10) is not only absolutely, but even relatively smaller

than that of the cervical vertebra?, and in the upper members of the series it is rounded, while

in the lower ones it is rather triangular. The upper and lower margins of the bodies each present,

immediately in front of the pedicles, a demifacet for the head of a rib (Fig. 11). The first and
the two (or three) lowest vertebrae, however, show deviations from this arrangement, the former
having an entire facet upon the upper margin, and each of the latter (Fig. 9) presenting an entire

facet toward the middle of the body of the vertebra.

The articular surfaces for the heads of the ribs arc placed on two adjacent thoracic vertebrae in such a manner
that each vertebral margin does not receive exactly one-half of the articulation, but toward the lower end of the series

more than half and then two-thirds of the entire surface occurs upon the lower vertebra until the eleventh, and occasion-



Facet for lieiul of rib Superior articular procei r Spinous pnorss

ransven^ pnxrss

J en til thoracic

vertt'brc^

Faert for tuherde
of rib

iT artiatL:r

procrii

Twelfth thoracic \ 9\ ,

vertebra '

J irst lumbar
vertebra

Fig. 12





THE VEkTEBk.\L CULUMN. j;

ally the tenth also, possesses an entire costal facet (Fig. 33). Thu6c vrrirbrc which posar» ua ctuitt (•cec have typkallf

no inferior facet.

The arches of the thoracic vertebra.' (Fig. 10) are high anti thick. Tht articular proocssc&,

with the exception of those of the twelfth vertebra, lie almost in tht* frontal plane and aitr pUcrd

so that the almost round and slightly concave inferior surfaces look forward, while the Nlighily

convex superior ones look backward, the surfaces forming part of a thick cylimlcf the axis of

which lies in front of the Nertebral Ixxly. The sujK-rior processes arc vcr\' prominrnl, while

the inferior ones jiroject but slightly.

The long transverse processes (Fig. 10) are strongly developctl. They art: dint?cird back-

ward as well as outward, and have thickened club-shajKxl extrcmitic-s. The anterior suriact

of this thickening usually presents an ajjjjroximately circubr, slightly conca\'c articular faort,

for the accommodation of the tubercle of a rib; this facet is wanting, however, in the eleventh

and twelfth vertebne (Fig. 9), and the transverse process of the latter often hhuws a variable

development, fre<iULnlly consisting of several irregular tubercles.

The sj)inous processes (Figs, 9, 10, and 23) are long and three-sided, and an: directcti ob-

liquely downward, one border looking uj>wartl and one surface downward. Those of the middle

vertebrae of the series overlap each other like the shingles of a roof (Fig. 23). That of the twelfth

vertebra (Fig. 9) resembles those of the lumbar vertebne.

The twelfth thoracic vertebra (and sometimes the eleventh also) is the only one Uul CM be dcttgiuit^ «^

since it exhibits several characteristics of the lumbar vertebra- (the sha|K- of the spinous pre- ' ' - '

the position of the articular processes and the apjxarance of the acic!»sor)' and manv

mentarv' transverse processes). The facet for the heatl of the rib alunc shows ihc true i

vertebra, just as the facets upon the bodies (and transvi-rse prtxess<-s) arc the &urrs( points > ..iK

vertebne in general

THE LUMBAR VERTEBRA

The lumbar vertebra? (Figs, g, i_^ ji, and 23) are the largest of the true wrtebrar Tli.

bodies in particular are large, ver)- high and broad, and have plane reniform surfact

they are convex anteriorlv antl concave jjosteriorly. The anterior surface is distinctly conca\x:

from above downward and convex from side to side, so that the upi>er and lower surfaces of

the bodies are considerabh' broader than their middle jxirtions. .Mso the boilies of the lower

lumbar vertebne at least (and especially of the I'lfth) are distinctly higher anteriorly tlian jjos-

teriorly (Fig. 23).

The arches of the lumbar vertebra (Fig. 12) are strongly de\-cloped and xtry high, but

show no further jieculiarities; the si)inal foramina are small and approximately triangular.

The articular processes are well formed and project markedly Ixnh abo\-c and below, and the

articular surfaces are slightly curved and are almost in the sagittal pbne, :'• - ••
*'

*'•

up])er surfaces looking backwanl and inward while the conu-xity of the If

forward and outward. The surfaces rej)resent sections of a largi- hollow cylinder, whose axis

is situated, not in front of the vertebral bodies, as in the thoraci •

"

'nd

the spinous process), and the inferior j)rocesses of each wrti: .. - , ,
,«!

laterally by the superior processes of the next succeeding one. The inferior processes of the

fifth vertebra are united with the upper articular processes of the sacrxim (sec page 29).
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-The sacrum seen from behind (dorsal surface) (J).

-The sacrum seen from in front (pelvic surface) (|).

—The sacrum seen from above (base) (f).

-Horizontal section of the sacrum at the level of the second sacral foramina (J).

-Median longitudinal section through a sacrum, showing the synchondroses between the indi-

vidual vertebrx" (|).

—The sacrum and coccyx seen from the side (J).

-The coccyx seen from in front (|).

-The coccyx seen from behind (y).

The transverse processes of the lumbar vertebrae (Fig. 12) are long, directed almost at a

right angle from the spinal column, and distinctly compressed from before backward. They

represent rudimentary lumbar ribs and are therefore really the costal processes,* while a small

projection situated at the base of the "transverse process," the accessory process (Figs. 9 and

12), corresponds to the transverse process of the thoracic vertebras. This accessor}^ process is

characteristic for the lumbar vertebrae, and although sometimes poorly marked, it usually ap-

pears e\'en in the twelfth thoracic vertebra. The superior articular processes of the lumbar

vertebrae also exhibit another round roughened protuberance, the mammillary process (Figs.

9 and 12).

The spinous processes (Figs. 9 and 12) are ver)- strong and high and are distinctly com-

pressed from side to side. They extend directly backward and show a shght thickening at

their apices.

The False Vertebr.s:.

The false vertebras, which are variable in number, form two bones, the sacrum and the

coccyx.

THE SACRUM.

The sacrum is that portion of the vertebral column which is connected with the pelvic

girdle and completes the latter posteriorly; it consequently forms a portion of the pelvis itself.

It is a broad, curved, moderately flat, shovel-shaped bone (Figs. 13 and 14), which is broad

and thick above, and narrow and thin below (Fig. 18). In it there may be distinguished an

anterior relatively smooth surface, concave in both the sagittal and transverse directions, and

known as pelvic surface, because it looks toward the pelvic cavity, and a posterior extremely

rough dorsal surface. The broad upper surface of the sacrum is called the base and the lower

angle the apex.

The pehic surface presents a number of transverse ridges, usually four, which connect

four pairs of irregular rounded foramina known as the anterior sacral foramina. The ridges

correspond to the junctions of the h\Q originally separate sacral vertebrae of which the bone

is composed, while the sacral foramina indicate the junctions of the bodies with the lateral pro-

cesses (costal and transverse processes). The anterior sacral foramina communicate pos-

* These processes occasionally form so-called abdominal or lumbar ribs.
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tcriorly with the spinal canal and extend laterally as grooves which gradualiy become ihallower

and are finally lost upon the lateral nKi>SL-s of the Ijone.

The portions of bone situated external to the sacral foramina and which are jjaniojUHv
well de\eloped in the upper jjart of the siicrum, where they articulate with the pel

are designated as the lateral masses [fhirUs lalrralcs) (Fig. 15). Their bteral - ^

large ear-shaped articular surfaces, known a> the atiriiular iurjatcs, which arij.

pelvic bones, and occur chiefly ui>on the first, to a limited extent ujjon the bccond, awJ ettrn

upon the third s;icral vertebra (Fig. 18). Ikhind the- auric ubr surfacc-s there is a- r

rough impression, the sacral lulurosity (Fig. ijj, which is united by a ligament with - ;iy

named jjart of the pelvic Ijonc (see jjage 95). At the jundion of the bas-c of the sacrum and
the pelvic surface there is a feebly marked line, the sacral ]x>nion of the ilcoijcctincal line {iimea

krmiualis), which separates the true from the false i>elvis.

The upper surface of the sacrum (Fig. 15) also jiOssesNes a slightly uneven surface intended

for articulation with tlie lower surface of the I'lfth lumbar vertebra. The fonn of i: v

exactly fits the corresponding surface of the Ixxly of the fifth lumlxir vertebra and « .1

the characteristics of a lumbar vertebra, including a superior vertebral not- ^1 "^^

articular jjroccss.

The dorsal surface of the sacrum (Fig. 13) has four j>airs of rounded foramina which ex-

actly correspond in their position to the anterior ones. In addition, it exhibits
- "1.

rough, frequently interrui)ted ridges, a median single ridge, and two rows of
;

. r

median ridge, known as the cnsi, consists of the more or less fused spine Ne$ of the

five sacral vertebrx, and is more j)ronounccd than the latend ridges. T'

rated by the posterior sacral foramina, the inner ridge known as the artu...

one as the lateral crcsl. The former is, as a rule, the least pronounced of all the i i

is formed by the fusion of the articular jjrocesscs of the sacral vcrtebne, only tw pro-

cesses on each side retaining a certain degree of indejK'ndence, th' Vc

first vertebra and the inferior ones of tin- fifth. The fomur lie at : i

are called the superior arlicular processes of the sacrum; they articulate with i .r

processes of the last lumbar \ertebra and are c-»iually well fonneil. 'I

are placed midway between the siigittal and the frontal plane. The :'-'
i

downward on each side over the apex of the sacrum and usually p:

like process called the sacral coniu. This process is the mcxlilktl lowermost articular p:

and is united by ligaments to a similar process on the ctxxyx.

The lateral sacral crest is to be rrgarded as fonrcd h\- thr fusion of the l-

and fomis a rough ridge which is occasionallv interr

The sacrum is traversed throughout its length b\ u «.uiial . 1

tinuation of the spinal canal and is known as the sacral canal. !

part of the sacrum, but raj)idly diminishes in lx>lh its s;igitta!

descends, li terminates externally Ix-twcx-n the siicral cornua as the . 13),

and is connected with the anterior and i>osterior s;icral foramina by four siv:. .•..:>.( r-< canak,

the iutercertcbral joram'nia (Fig. 16).

The posterior wall of the sacral canal is formed essentially .mplclcly fused arche>
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Fig. 2 1
.—The vertebral column seen from in front (J)

.

Fig. 22.—The vertebral column seen from behind (^).

Fig. 23.—The vertebral column seen from the left side (J).

of the sacral vertebrae. The intervertebral foramina correspond to the similar structures in

the true vertebrae; but in the latter there are no openings comparable to the sacral foramina,

at least not in the bony spinal column. This is due to the fact that the spinal nerves divide into

an anterior and a posterior branch within the sacral canal instead of outside of the spinal canal

as in the true vertebrae, or, to go back a step further, it is due to the fact that whereas throughout

the series of true vertebrae the ribs or costal processes remain distinct from one another, in the

sacrum the costal processes, which are represented in the lateral masses, fuse together and also

unite with the transverse processes, so that the intervertebral canals are closed at their outer

ends.

The apex of the sacrum presents an elliptical surface for articulation with the coccyx, and

at its sides there is a shallow notch which is converted into a foramen by the transverse process

of the first coccygeal vertebra and the connecting ligaments (see page 113).

THE COCCYX.

The coccyx (Figs. 18, 19, and 20) is a small bone of variable length formed by the fusion

of four or five (rarely three or six) quite rudimentary vertebrae {vertebra caiidales). The first

vertebra alone shows some vertebral characteristics, since there can be recognized in it indica-

tions of transverse processes as well as of the upper articular processes which are transformed

into the coccygeal cornua. The transverse processes also frequently appear in the second ver-

tebra in the shape of feeble indistinct projections, but the remaining coccygeal vertebrae are

irregular, rounded pieces of bone. None of the coccygeal vertebrae possesses a trace of vertebral

arches or of a spinous process, and the individual vertebrae are united either by synchondroses

or (more rarely) by bony tissue.

The sacrum shows typical sexual differences, since it is broader, shorter, and less curved in the female than in the

male. Not infrequently the first sacral vertebra remains partly or even entirely independent {the lumbosacral vertebra),

and the first coccygeal vertebra frequently fuses with the sacrum, in which case the sacral and coccygeal cornua are also

united by bony tissue.

THE VERTEBRAL COLUMN AS A WHOLE.

The vertebral column is completed by its hgamentous connections and particularly by the

intervertebral discs situated between the bodies of the vertebrae (see page no). If the bony

vertebral column be observed from the side (Fig. 23), its marked curvature at once becomes

apparent. This curvature is manifold, the cervical portion of the column being convex ante-

riorly, the thoracic portion markedly concave anteriorly, the lumbar portion decidedly convex

anteriorly, and the sacrum concave anteriorly. At the junction of the lumbar portion with

the sacrum, where the convexity of the former passes into the concavity of the latter there is

a marked angulation called the promontory. The curvatures of the vertebral column are sub-

ject to individual variation.
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In viewing the vertebral column from in front (Fig. 21) it will } •

is by far the broadest part of the sjiine. Fn.m here ujixsar! -'.r

smaller until the fifth thoracic vertebra is reached, whence it cnlaf>fc as it astt •

In the uiJi)er cervical region the column again <lecri-a.v-s in >*/^, i.ui uu
the bones which lie below it. A study of tht- protili- of the spinal tolunrn 1 i^- -• ^ -^j.-'" >, n..«

e\er, that its greatest thickness is found in the lumlxir n-gion.

Just as the anterior surface of the virtebral column is comi>lelcil by ihc intenrncbral discs

between the bodies of the individual vertebra-, n» t».o the sji^icfs U;
larly filled by ligamentous tissue, Tlu-se sj^aces are large^.i in th< 1

the two upper cervical vertebra (Fig. 22), in the latter insianct

is extremely low.

The spinal canal (canalis vcrhbralis), formcxl by the spinal foramina of ihc J- ' : ' •-«

vertebra?, has not, therefore, a uniform Ijony lxjundar>- even in the n-?jjon of the true

but at inte^^•als is covered in only by membranous structures. It ttimmunicairs btcrallv with

the intervertebral foramina (Figs. 23 and 7,1)), each of which '.

it is continuous with the cranial cavity; and its lower end is 1

howe\er, is almost completely closed b\- ligaments.

There are twenty-three pairs of intervertebral foramina, six in the err

26), twelve in the thoracic region, antl five in the lumbar region. Thosi ...

are the largest, while those situated between the cemcal vertebra.- arc the s

the atlas and the occiput there are no intervertebral foramina whatcx-cr, and those bctwtm the

atlas and axis arc only partially limited by bone. The lowermost intcnrrti
*

between the lifth lumbar vertebra and the upjK-r surface of the sacrum, 'i

foramina in the cervical region are exactly iK-twirn the transverse processes, while in ihi

and lumbar regions they are in front of them (Fig. 2^).

THE DEVELOPiMENT OF THE VERTEBRAL COLUMN.

.\s far as the development of the bony vertebral column U tomrrnctl, rich ^-rrtcUr* ahic* fraoi tkrrv crr.trr* tj

ossification, one for the body and one for each half of the \crtr';

second month of embnonic life, the centers for the an hi-s apiTa:.

giving rise to the ditTerent vertebral j)rocesses. In addition to thcM- «.l .

later, at the age of j>uberty or even subsetiuently, ancl api>car as tlat >..

processes, on the mammillan*' processes of the lumbar vrrtcbr.r, and on ih'

bodies. These epiphyses do not unite with the remainder of the vertebra

pleted.

In the first year of life the two centers for the vertebral «rrh« unhr. i^ . r r ^.-c^. »..

the bodies, while the epiphyses remain distinct until the twrnty-hfjh \rar.

In the atlas the center for the Inwly is wanting. The antrrii :

ing until the first year, and not uniting with the jHisterior an.h ujv.

tcrior arch remain separated until the thinl year.

In the axis there is a center for the Inxly and a similar one (originally cl> . pfOcn».

in the third year.

The sacral vertebra^ ossify in a similar manner to the true \xncbr*-. Tn r .1
"•- tVr rr ;• a »:.-c*r <<-r:rr f. r -.l-r '.-'v.

two for each arch, epiphyseal plates, and sjx^cial ventral centers corrrs;

of the fifth sacral vertebra unite first (second year) and thrr ' '
• .-

tcbra (fifth and sixth year"), while tony union lx*tween thr h rear or Uler.

In the coccyx the first vertebra is ossified at birth, the last one r. t \:r.:\. :::r •.-vr-v
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Fig. 24.—The first rib of the right side seen from above and from the side (f).

Fig. 25.—The second rib of the right side seen from above and from the side (f).

Fig. 26.—The posterior extremity of the seventh rib of the right side seen from behind and partly from
below (f).

Fig. 27.—The seventh rib of the left side seen from behind (§).

Fig. 28.—The seventh rib of the left side seen from within (f).

THE RIBS.

The ribs (cosier) belong to that limited group of skeletal segments which remain partly

cartilaginous throughout life. Attention may first be directed to the bony ribs, of which there

arc twelve pairs (Figs. 24 and 30), corresponding to the number of the thoracic vertebrae.

The ribs are not tubular bones, but fiat bony strips of considerable length. Those in the

middle of the series are quite uniform in shape, only the upper and lower ones showing certain

deviations.

In a typical rib the following parts may be recognized:

1. The head, the posterior (vertebral) slightly thickened end. It presents an articular

surface (Fig. 27), which is opposed to the bodies of the vertebras, and is marked by a median

ridge, the crest, which divides it into an upper and a lower articular surface for the two vertebral

bodies with which it articulates.

2. The neck, a constriction situated external to the head (Fig. 28). Its upper margin is

formed by a ridge, crest of the neck, which is separated from the body of the rib by a rough emi-

nence, the tubercle, presenting a facet for articulation with the transverse process of a thoracic

vertebra.

3. The body, the longest part of the rib. This is placed vertically and is distinctly flattened

from without inward, so that an external and an internal surface may be recognized; near the

tubercle it presents a rough surface, the angle of the rib (Fig. 28). The rib is at first directed

outward, backward, and downward, but at the costal angle it turns upon itself and passes for-

ward. On the inner surface of the lower margin of the body there is a groove, the costal groove

(Fig. 28), which gradually becomes shallower as it approaches the anterior costal extremity,

and causes the lower margin of the rib to be sharp while the upper one is more rounded. At

its anterior extremity, the body of the rib presents a roughened, somewhat shallow surface for

the reception of the costal cartilage.

The typical ribs are the third to the tenth, the first two and the last two exhibiting certain

peculiarities. The first rib (Fig. 24) is short and broad; it is not placed vertically but almost

horizontally, so that an upper and a lower surface may be recognized in its posterior portion,

and an upper or outer and a lower or inner surface in its anterior portion. Its head has no

crest, since the first rib usually articulates with the body of the first thoracic vertebra only

and not with two adjacent vertebra^ and its angle coincides with the tubercle. Near the

anterior extremity of its body there is a low rough protuberance, known as the scalene tubercle

or tubercle of Lisfranc, for the insertion of the scalenus anticus muscle, and behind this tubercle
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THE KIBS.

(here is a broad shallow groove, ihc suhcltniiju groair, (or ihc s.

beside this groove a roughciu-d surface for ihc iiiM-rtion u{ the bialrt.

The second rib (Fig. 25) resembles ihe lir^i and, ai ihc same li-

lt is longer than the hrst rib, but its jx^^icrior jjoni<m ' •'

body, so that one surfatr luuks ouiuanl and Uj»wanl w:

inward. The position of its anterior cMrcinii) is t\{*iial,

although the tubercle and angle still cuirui<!c. A r-

of one, or sometimes two tligitalions of the M-rralus i:...

The eleventh (Fig. 2g) and esjKtially the twelfth ril** iFi}.'

cur\'ed. The crests of the head are wanting and the tul*Ttlc«»

either merely indicate<l or entirely absent. The t^jstal »uUi, t-»jm ;.i

arc ver}' indistinct or abnosl wholly wanting.

The bony ribs increase in length from the rir>l to the v

to the twelfth. The tyjtical ribs present a curxalure which lu;

wall and is known as the surface curvature. It i'* only in the c.i

portion of the second ribs that the outer (lower' Ixmler currt•^j*«

By torsion cunaturc is miMiit the torsion uf the ril»4 uj»--? '.^ir rt^r*

ribs, since they pass from a hori/oni.il iiiiu an olili<iuc j>I.v

(typical) ribs as their anterior extremities jkuls from a \. •:

posteriorly. On the other hand, only the anterior ex;

haWng their ujjikt border directed backward CHg. .;; .

The costal cartilages connect the Umy ribs wiih

seven ribs thai the .>>iernal connection is a tlirecl one i
. .

ribs have a common cartilage which is continuous with thai of lh«

and twelfth ribs have free ends with short c.

ribs may l>e recognized, the tnie ribs Ix-ing the 1.1 -. .

to the twelfth. The eleventh ami twelfth ribs an- also l-

The costal cartilages are Hat, are placeil vertically li»

possessing neither grooves nor ridges. Their lengih

and then decreases marketlly, the eleventh and e-

tilaginous ajjices; the first costal cartilage is al.«>

ticularly of the middle ribs, become distinctly wider

The lirst and second cartilages are incline '

above downward ami from without inwanl), t!.

downward there is an increasing inclination fr<

341. The cartilages of the sixth to the tenth i

other bv variously formal prcx'esses jKi-ssing u;

or, as is usually the casi-, diarthroses, and by their u:

border for llie thorax, the costai anh.

::.t c: -.;i

i but Uichllv

1 1 li . ji i

,

downvtafti

fnteui

».. ...u

ikc k>«-cr
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Fig. 29.—The eleventh rib of the right side seen front behind (f).

Fig. 30.—The twelfth rib of the right side seen from behind (f).

Fig. 3 1 .—The sternum seen from in front (^)

.

Fig. 32.—The sternum seen from the left side (^).

THE STERNUM.

The breast-bone, or sternum, is a single, flat, oblong bone. It lies approximately in the

frontal plane and forms the middle portion of the anterior wall of the thorax, and by its articu-

lation with the clavicles, it completes the shoulder girdle anteriorly. It is composed (Fig. 31)

of three distinctly separated portions placed one above the other, an upper broad handle, the

manubrium, a middle piece, the body or gladiolus, and a lower piece, the xiphoid process. The
three portions are cither separated by cartilage or are united by bone; the former condition

prevails between the manubrium and the body (synchondrosis sternalis), while the latter obtains

between the body and the xiphoid process. At the synchondrosis between the manubrium and

the body there is usually quite an obtuse angle, open posteriorly, the angulus sterni {angle of

Louis). The sternum is not exactly in the frontal plane, but is placed somewhat obliquelv,

so that the upper end is considerably nearer to the vertebral column than the lower one, a rela-

tion which is also partly due to the cur\'ature of the vertebral column (see page 14).

The manubrium is considerably broader than the body of the bone, and is broadest above

and narrowest below; its anterior surface is shghtly convex, and the posterior surface shghtly

concave. The upper margin presents three rounded notches, a median shallow interclavicular

or jugular notch, and two lateral deeper clavicular notches, which are covered with cartilage

and accommodate the sternal ends of the clavicles. Immediately below each clavicular notch

there is a notch (Fig. 32) upon the lateral margin of the sternum for the reception of the broad

costal cartilage of the first rib, which is joined to the sternum in this situation by a synchon-

drosis, and each side of the lower end of the manubrium presents a demifacet, for articulation

with the cartilage of the second rib.

The body is usually narrowest above, gradually widening as it descends, until it attains

its greatest breadth in its lower third, and then rapidly narrowing again as it approaches the

xiphoid process; it is occasionally, however, of uniform v.-idth throughout. Its ncarlv flat

anterior (ventral) surface is called the planum stcrnale, and sometimes presents transverse hnes

(Fig. 34) which indicate the original fusion of several parts situated one abo\c the other.

At the margins of the body (Fig. 32) are found notches for the cartilages of the six lower

true ribs, that for the second rib being situated at the junction of the manubrium and the body,

that for the sixth rib on the lower margin of the body, and that for the seventh in the angle

between the body and the xiphoid process. The notches for tlie fifth, sixth, and seventh ribs

lie close together, and the fourth notch is situated below the middle of the entire bone.

The xiphoid process \aries greatly in shape and size. It is always markedly narrower

than the body, often i)artly or even wholly cartilaginous, and it is sometimes perforated. The
female sternum is usuallv shorter and broader than that of the male.
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THE THORAX.

The thorax (Fiji;s. 32 to 36) is formed by ihc twelve thoracic wrtebrr, the twelw \mr>

of ribs, and the sternum, and is an approxiniatcly conical cavity, wide open above and bclov^,

and with the ajjcx directed upward.

In it there may Ix- reco^ni/e<i an upjKr o|x*ninK and a much lan^r lower one. The superior

thoracic ajjerlure is forme<l by the I'lrsi thoracic xcrtibra, the first rib, and the uji|KT margin

of the manubrium. Like the cross sett i(m of the thorax, it is reniform in v» . .. .
f,.

of the projecting \ertebral IxHliesi, and is place<l not horizontally but obliqi.

downward and forward so that at the end of expiration, the up|x:r margin of the sternum UMiaiiy

corresj)onds to the junction of tlie .second and thin! thoracic wrtebne.

The inferior ai)erture is of very irregular form cjn account of the notch situated between

the costal margins and the lower end of the sternum. It is Ixmnded ix>stcrioriy b>' the twelfth

thoracic vertebra, by the twelfth and then by the eleventh rib, and anteriorly by the costal mar

gins and the xijjhoid jjrocess of the sternum. The angle Ix-tween the coi»tal margin an*' ''"

.xiphoid process is known as the subioslul or injraslrrfuil auf^U.

The anterior wall of the thorax, fonntxi by the stenium and the costal cartibg-

siderably shorter than the iK>sterior one, fonnctl by the vertebra! '
'.'• "' c

amounts to the height of two entire \ertebne, while Ix'low it is .. x

of the xii)hoi{l process) equal to three, since the lower end of the xiphoid process ontlinarily is

opposite the ninth thoracic vertebra. The lateral wall formeti by the ril>s is still I-

the posterior one 1 Fig. 35), the lower margin of the twelfth rib exten-' .!. .v. -... ,rA •

of the second lumbar vertebra. On either side of the botlies of t

markedly into the thoracic cavity, then.' is a broad gnxnv, the pulmonary 4,'

verse or frontal diameter of the thorax is consitlerably brger than the s.i^i:-..;i ir ^u rr.o

vertebral one.

The spaces situated Utween the ribs are known as the intcrcoital spates, and an- ele\x-n

in number, the lowermost one, that Ix-tween the eleventh and twelfth

Their direction naturally corresjKmds exactly to that of the ad-- •• •

...v ;;

siderably wider than these structures. es|KH-ially in fn>nt Ixtwivi.

THE DEVELOPMENT OF THE RIBS AND OF THE STERNUM.

The ossification of thi- rit>s t.iki;, |.l.i>< . hi, rn fr. n .1 ><rtrr whi h n: ;T.ir» \~. the l»«]y ot the rib kimulunncyukJ^

with the centers of the vertchrx. Some t : (or the hradt andtubrrclcs, an.!

these do not fuse with the ni.iin |H)nit«n .

The manubrium of the sternun* i-. u

bcr of nuclei (four to thirteen V ' ' -

there is but one center for the \

month of embryonic life, anil in the \iih. i.l j-r.-^rvs n.t unn; ir.rn ir^r Mun u> inc

VARI.\TIONS IN THE SKELETON OF THE TRLTiX.

Supernumerary verti

lumbar vertebra-). Not i;

lumbar vertebra-, and arc dcsignalc^l a» 1^ •**» '.^iBA^M ^crultf* >oa.cOaici
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Fig. S3-—The thorax together with the left shoulder girdle, seen from behind (+).

Fig. 34.—The thorax together with the left shoulder girdle, seen from in front (i).

Fig. 35.—The skeleton of the trunk, divided by a medium longitudinal section, together with the

shoulder and pelvic girdles, seen from the left side {\).

Fig. 36.—The skeleton of the trunk, divided by a median longitudinal section, together with the

shoulder and pelvic girdles, seen from the median line {\).

develops a broad mass which unites with the sacrum and is to be regarded as a sacral rib (lumbosacral vertebra, see

page 30), and the posterior arch of the atlas and the portions representing the arches of the sacral vertebras sometimes

fail to ossify, so that the spinal canal remains open posteriorly (rhachischisis).

The ribs frequently fork near the costochondral articulations, the two portions so formed usually uniting again,

so that a fenestration of the rib is produced.

Foramina are not rare in the sternum and one is frequently found in the xiphoid process. At the upper end of the

manubrium, at the sides of the interclavicular notch, two small bones which are termed epistcnial bones occasionally

occur.

THE SKELETON OF THE HEAD,
The sum total of the bones of the head is designated as the skull or cranium, and this por-

tion of the skeleton differs from the others in that all of its constituents, with the exception of

the lower jaw, are firmly united e^'en in the macerated condition (the exact nature of the union

is described under "Syndesmolog}^," page 107), so that special means are required to separate

the individual bones from each other, and such a separation is not usually successful if the indi-

vidual is too old. A skull the bones of which have been isolated, is known as a disarticulated

skull.

The completely formed adult skull is an extremely compUcated structure, some of the

individual parts being united in such a manner that it is quite difficult to recognize them. Some

bones, indeed, are scarcely visible in the perfect skull, owing to the fact that they are to a great

extent covered or o\'erlapped by the other cranial bones. Before describing the individual

cranial bones it will be advantageous to consider briefly the skull as a whole, in order to obtain

an idea of the topography of the individual cranial bones and of their chief component parts.

The skull will therefore be studied first from in front, then from the side, from below (without

the inferior maxilla), and from above, looking downward upon the great cranial cavity which

encloses the brain, and finally the outer and inner aspects of the cranial vault will be considered.

THE ANTERIOR ASPECT OF THE SKULL.

If the anterior aspect of the skull (Figs. 37 and 38) be examined, it will be seen that the

bony forehead (jrons) is formed by the vertical portion of the jrontal hone, and that toward the

vertex a slightly serrated suture, the coronal suture, separates the vertical plate of the frontal

from the two parietal hones. The frontal bone also fonns the upper margin of the orbit, and

at the outer margin of the orbit it is separated from the contiguous zygomatic or malar hone by

a suture, the zygomatico-jrontal suture. The process of the frontal bone articulating with the

zygomatic bone in this situation is known as the external angular or zygomatic process. To
either side of the frontal bone will be observed the anterior inferior or sphenoidal angle of the
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THE LATEKAL ASl'i

];ariclal Ixjnc, whit h is scparatwl from ih. - •

parietal siiturc A jwjriion of the Irniporal

Below the vertical platf of ihc frontal lion-

of whose roofs an fcjrnicd b\ ihc orbital

orbital surface ot the j^reater winj^sof tht , . .. ._

frontal suture; they are separalitl from the lt->' In ilu-

fissurc {sphiuoidal jissiirt). 'I'he sphrnozy^omatK iutur

between the <!:reater winj; of the S|ihenoid - ••

the outer wall of the orbit, as well as the o,

The lx)iiy bridge of the nos4.- i> pbced Ix-l

the frontal lx)ne artieulates on i '

'

the nasal bone, the nasal or jronld.
^

vening sutures are calletl the nasojronlol, thi- -

The two nas;il Ijones, whieh form the

arated from each other by the inttniasaJ m*..*-

the nasomaxillary suture. Tiuy form the uj>|m

jorniis), which are boundet! throughout the n-st of ti

These two bones are separatnl in the nus'"

or nasal process of each i> sej>arated from ,

suture, and borders externally \\\Km the lachrymal Ijone

cavity, page 73). The maxilla alst) forms the inner 1

inferior orbital margin, the injcrior orbilr,'

separating the maxilla from the greater wii

Below the inferior orbital margin, in

and in the anterior nares can Ix- seen !'

ated bones), j)articularly the inferior o:

At the junction of the intermaxillarA-

is a lx>n\- spine, the anterior misai

from the zygomatic !x>ne. whose mi.u.. •: . ;( .% . i ..-.i -K.-ii 1 :

lower portion of the maxilla f(»nns tlu

Finally there is the mandible or lower jaw. It

the mental joramen, and the ltK>th bearing ahfotiir f^r.i^i:, u. ciliu; >it;v. v-^'^i -

shortened in the figure) the ramus.

THE LATERAL ASPECT OF THE SKLTl.

The lateral aspect of the ski;

been already considered in the de

we observe that the fmntal lx)ne 1 i

from the greater wing o{ the sphenoid by ihc ' uim4il

suture separates the zygomatic pnKt'ss of the
•

'.'nia piumiCxii process

* The anterior jx>t «*-
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of the zygomatic bone, and the temporal ridge commences at the zygomatic process of the frontal

bone and passes backward in a curved manner over the frontal and parietal bones.

Behind the frontal bone is seen almost the entire parietal bone. It is limited anteriorly

by the coronal suture and is separated from the occipital bone posteriorly by the lamhdoid suture.

Its lower border articulates with the greater wing of the sphenoid by the sphenoparietal suture,

with the squamous portion of the temporal bone by the squamosal suture, and with the mastoid

portion of the temporal bone by the parietomastoid suture.

The onlv portion of the occipital hone visible in the lateral view of the skuU is its squamous

portion, which is separatc-d from the mastoid process of the temporal bone by the occipitomastoid

suture.

Below the frontal and parietal bones, the temporal surface of the greater "wing of the sphenoid

is visible. It is separated from the zygomatic bone anteriorly by the sphenozygomatic suture,

and from the squamous portion of the temporal bone posteriorly by the sphenosqucmosal suture.

The first portion of the temporal hone to attract attention in the lateral aspect of the skull

is the squamous portion, from which a long process, the zygomatic process, passes almost hori-

zontally forward to articulate with the short temporal process of the zygomatic bone by the

zygomatico-temporal suture; the tAvo processes together forming the zygoma, or zygomatic arch.

The origin of the zygomatic process of the temporal bone marks the termination of the inferior

temporal Une as it passes from the parietal to the temporal bone.

Below the inferior temporal line there is upon the lateral surface of the skuU a slightly

depressed area, the planum temporale, formed by the temporal and parietal bones, the greater

wing of the sphenoid, and a small portion of the frontal bone. In the zygomatic region the

planum temporale deepens into the temporal fossa.

The portion of the temporal line situated upon the temporal bone forms approximately

the anterior boundan.- of a second portion of the temporal bone \-isible in the lateral \-iew of

the skuU, the mastoid portion, which derives its name from a strong conical protuberance, the

mastoid process.

A third portion of the temporal bone to be seen in the lateral cranial region is the tympanic

portion, and is situated immediately below the root of the zygoma, forming the outer and lower

circumference of the large opening of the bony external auditory- meatus {meatus acusticus

externus).

In looking at the skull from the side, the malar surface of the zygomatic bone is directed

toward the observer. In the lateral aspect of the maxilla there may be observed (as in the

anterior view) the anterior nasal spine, the frontal process, the nasomaxillar}' suture by which it

articulates with the nasal bones, and the alveolar process, which is directed toward the simi-

larly named portion of the mandible.

In the lower jaw we see the body with the mental foramen, and almost at right angles with

the body, the ramus, the upper portion of which is divided by a deep notch, the sigmoid notch,

into two processes, the coronoid and the condyloid processes. The articular surface of the

condyloid process rests in a fossa of the temporal bone situated below the root of the zygoma,

the mandibular or glenoid jossa.
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Fiijs. 37 iind 3S. The skull seen from in front {^ »V

In fig. 38 the frontal bone U riulct, the maxilla vcKovr, the iphrnuld green, the parieCals

brown, the lachrAm.ils and vomer pink, the ethmoid orange, the trgomatic pink streaked, the mandible

bhie streaked and the nasals and temporals white.
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THE EXTERNAL SURFACE OF THE BASE OF THE SKLT.L.

The inferior aspect of the human skull, L-.\[K)scd by the removal of the lower jaw, presents

an extremely irrejijular surface (TIk^. 41 and 42), and is termed the external surface of the base

of the skull, basis cranii cxtcnia, to distinguish it from the internal surface which forms the

floor of the cranial ca\ ity.

Passing from before backward, there ma\ Ix- noticed first the lx)ny plate of the hard palate.

which is bounded externally by the alveolar jjrocess of the maxilla and the upper row of teeth.

It forms the bony partition sejjarating the oral and nasal cavities, is comix)scd of two bones

upon either side, the palalitw proctss of the maxilla, forming its anterior two-thirds to three-

quarters, while the j)Osterior third or fourth is furnished by the horizontal portion of the palate

bone. It is trawrsed in the median line by the median palatine suture, the anterior extremity

of which contains the incisive joramen, a j»it like depression, which leads to a canal of the same

name. The i)alate bones are sej^arated from the palatine jjrocesses of the maxilla by the trans-

verse palatine suture, and at the i)Osterior extremity of the median palatine suture, the two bones

terminate in a si)ine, the posterior nasal spine. The jjosteriur free margins of ihc horizontal

])lates of the jjalale bones form the lower Ujundary of the ])Osterior nares or clwantt, the pos-

terior outlets of the lx)ny nasal foss;e.

To the outer side of the hard j)alate is seen the short, broad zyf^omatic process of the ma.xilla,

which articulates with the malar lx)ne by means of the zyi^omaticomaxillary suture. There is

also to be seen the anterior extremity of the injerior orbital or sphenomaxillar\- lissure Ix-twcin

the upper jaw and the greater wing of the sjjhenoid ]x)ne. The zygomatic arch, formed by the

junction of the zyi^owatic process of the temjjoral lx)ne with the temporal process of the zygo-

matic bone, is distinctly visible.

.\ large j)ortit)n of the external surface of the base of the skull is formed by the sphenoid

bone. The greater wings are almost entirely visible anil are limited j>osteriorly and externally by

the sphenosquamosal suture, their foreshortened temporal surfaces, already noticc-d in the lateral

view of the skull, being seen to unite with the infratemporal surfaces.which are actually situatetl

in the base of the skull, at a distinct angle marketl by a rough ridge, the injratcmporaJ crest.

The ])Osterior margin of this infratem])oral surface is separatetl from the contiguous petn)us

])ortion of the temporal hone bv the spiunopetrosal fissure, which is continuous internally with

an irregular foramen, the joramen lacerum. The extreme ]>ostero-external angle of the greater

wing of the sphenoid, the spine, is directed toward the temj»oral bone, and presents a round

Ojiening, the joramen spinosum, which leads into the cranial cavity and transmits the midtlle

meningeal artery. In front of this is a larger oval aj)erture, the joramen oi'aJc, through which

the mandibular division of the trigeminal nerve emerges from the cranial cavity.

In the middle of the base of the skull a part of the Ixxly of the sphenoid bone is visible

between the two grealir wings, but its anterior ]>ortion is partly concealed. It will be obser\"ed

that the posterior margin of the bony nas;d septum, which in this preparation represents the

septum choanarum, is formed by the vomer, which articulates with the body of the sphenoid

by means of a broad base, known as the ala vomeris.

A strong process, the pterygoid process, which is di\-ided lengthwise into two plates, projects
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downward from the body of the sphenoid. The broader, larger, external plate is termed the

external pterygoid plate, and the narrower internal one, the internal pterygoid plate, terminates

below in a small hook-hke process, the hanmlar process {hamulus pterygoideus). The pterygoid

process of the sphenoid tone articulates in this situation with the horizontal plate of the palate

bone and also with a process of this bone, its tuberosity {processus pyramidalis), which is directed

backward and outward and fills the gap between the external and internal pterj^goid plates,

consequently aiding in the formation of the pterygoid fossa, which occupies the interval between

the two plates.

In the palate bone, at its junction with the pter}'goid process of the sphenoid, there is a

larger anterior foramen, the greater palatine foramen, and usuaUy several smaUer posterior

openings, the lesser palatine foramina.

The posterior half of the external surface of the base of the skuU is formed by the two tem-

poral bones and by the occipital bone. All the four portions of which the temporal bone is

composed are visible, namely, the inferior surfaces of the petrous portion, of the mastoid portion,

and of the tympanic portion, and a part of the squamous portion. The apex of the petrous

portion lies in an irregularly shaped opening, the foramen lacerum; it is separated from^ the

sphenoid bone anteriorly by the sphenopetrosal fissure and from the occipital bone posteriorly

by the pctro-occipital fissure. The mastoid portion articulates with the occipital bone by means

of the occipitomastoid suture.

Of the squamous portion, one sees mainly the zygomatic process (forming a portion of the

zygomatic arch) and the mandibular fossa, which accommodates the condyloid process of the

mandible and presents anteriorly the articular eminence. Of the mastoid portion, there is to

])e seen the mastoid process {processus mastoideus), which has a deep groove, the digastric fossa

(incisura mastoidea), upon its inner surface, and, at the side of the occipitomastoid suture, an

opening, the mastoid foramen. The tpiipanic portion, with the meatus auditorius externus,

is placed between tlie mastoid process and the mandibular fossa, and in front of it there is a

fissure, the Glaserian fissure {fissura pctrotympanica).

There are many foramina and fossae upon the ven- rough and irregular lower surface of

the petrous portion of the temporal bone. Slightly to the inner side and in front of the mastoid

process is the pointed styloid process, between the mastoid and styloid processes there is an

opening, the stylomastoid foramen; to the inner side of the styloid process there is a rather deep

depression, the iugular fossa, leading into the cranial cavity through an irregular opening, the

jugular foramen; and to the inner side and in front of the jugular fossa there is a round opening,

the external orifice of the carotid canal.

The occipital bone forms the large remaining portion of the external surface of the base of

the skull. In the adult skull it is united with the sphenoid so that its basilar portion is continuous

anteriorly with the body of the sphenoid bone without demarcation. Posteriorly the basilar

portion forms the anterior margin of the foramen magnum, while the portions of bone external

to this foramen, known as the lateral portions, present the two large occipital condyles, by means

of which the skull articulates with the first cervical vertebra or atlas. The base of each condyle

is perforated by a sliort canal, the hypoglossal or anterior condyloid canal, while the termination

of a similar canal, the condyloid or posterior condyloid, is ^•is'ble behind the condyle.
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FijTs. -11 and 42. The skull seen Inun below, ihe tujler surface of the base (*'i).
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Figs. 43 and 44. The inner surface of the base of the skull (^/s).

In fig. 43 the various bones are colored as in fig. 38.
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There is further to be oljstr\t-<l the t lur., nuchal si:

portion and a foreshortened i>onion of the planum o< .^

portions Ijcing formed b> a rou^h line, ihc suprrior nucha/ w
-entral external ouipiiai protuberance. Below the upjXT line. ,he nuchal surface i. cm^^ b.
ilie inferior nucha/ lint.

THE INTERNAL SURFACE OF THE BASE OF THE SKULL.
By the interna! surface of the base of the si::!! ^Fi-s. jj ..r* ,, ;. ,„:...,,_. .1,

t the cranial cavity which is cxi)osc<l by s;i\\i

ivnio' '••• •' ' • > •

'

aikni craniaJ Io>ve. oj w

a saddle hke elevation, the sella turcica, whi
^^^ ,j^^, ,

i> >It., ,r. .1 x.nuwhal anteriorly to the middle of the cranial cavity.
I Ik anterior cranial fossa is relatively tlat. Tli.

by the orbital plates of the frontal Ixine (Fi->. n and ,,
toward the cranial cavity and are known a^ '>ral surfaces 1
^•^"^ ^'"''

' ' .lU.I lojKuivelv
^"^^'^^>' :ves^U. The iu. .......... :, ,

rated antenorl>- b>- a ridtie. the jrontal crest, ^y\x\c\^ cmmenco at a foramt
^"'' ''

' i''-»t^-^^ »'f llK- frontal Ix.ne articulate with the \k

^P"cn. , ,.^ntal suture.

Lying between the two orbital plates of the frontal U>ne and extend- ' • - • -

tiecum to the sphenoi.l Ixine there is a thin Ix.ny plate. characieri^Nl h
numerous foramina. It is t'

'

plate ni the
Une a comb like elevation. ; / and ariliul

jronto-ethmoitial suture.
'"

In the mc.lian line Ixhiml the cribriform plaieof the i. s.vn the iucun, sp.
ol the sphenoid bt)ne with the ethmoidal spiv.

'

of the bone, these latter arising frt)m either ^i

enclose an oiK-ning, the optic foramen. Near the siUa turcica •

n- middle cranial fossa is much dcv,KT and larger than the anterior ,.ne. :..' U AUll.^
mio tuo hahe.s by a marketl median elevation, the sella turcica. In this
nized the high back of the xiddle, the ilor^

it, and, still further anteriorly, the olivary en.

is a grwve, the optic f^roiKr (sulcus chiasmaiis), and a Sitond grtK>x. .
'

,

on each side of the ..ella turcica. .\ sh..rt <l;stance Ixhind the dor.un) -

:.nd the sphcHo-
occipital synchondrosis, a slightly .serrattxl line which indi< • •' ' • .,.

of the sphenoid and the occipital bone and is the a^mains c:

'

'

ing the two bones (see page 47).
"'

''"^^'
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To the outer side of the sella turcica we see the cerebral surface of the greater wing of the

sphenoid bone, which is separated from the o^•erlying lesser wing of the sphenoid by the superior

orbital or sphenoidal fissure. The remaining boundaries of this surface are the same as those

seen on the external surface of the base of the skull, namely, the sphenoparietal and spheno-

squamosal sutures, the foramen lacerum or sphenopetrosal fissure. Near its origin from the

body, the greater wing of the sphenoid bone contains three orifices; the foramen rotundum,

Fig. 45.—The inner surface of the base of the skull; the anterior fossa is colored blue, the middle fossa white, and the
posterior fossa pink.

directed obliquely anteriorly and leading into a short canal, the foramen ovale, and the foramen

spinosum.

In addition to the greater wing of the sphenoid bone, the floor of the middle cranial fossa

is formed by the cerebral surface of the squamous portion of the temporal bone and by the an-

terior surface of the petrous portion, the posterior surface of the petrous portion and the mastoid

portion helping to form the floor of the posterior cranial fossa. The boundaries of the temporal
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bone in the middle foss.i .m .11^4. similar to those obsen-ed upon the external surface of the bise

of the skull, namely, tlu- splunosquamosal and squamosaJ sutum and ihc joramfn lotrrum.

Uix)n ihf cerebral surface of the M|uamous iX)rtion of the temporal, commenting at the

foramen spinosum, there is a {{ro<>\e, the suku$ arteriosus, which is continued bv nunifold rami-

tkations u|Hjn the inner surface of the cranial vault. U|X)n the apex of the petrous jxirtion,

which is in contact with the Ixxly of the sphenoid, there is a shallow depression, the IrigrmiiKtJ

impression for the (Jasserian ><annli«)n, and at about the middle of its anterior surface ihea-

is a slit likt /, the hiatus (aitalis jadalis (hiatus Fallopii\, while Ujxjn its suj^erior margin

there runs t;r(K)\(.-, tlu- suptrior petrosal j^rome.

The posterior cranial fossa is the largest of all. Its lltmr is formed by only the occipital

and tem|K)ral lx»nes, tlu- Ixuindaries
'

the |x)Sterior fossa are the peiro-ocdpitixl

fissure, the juf^ular joramen, and the Oi. ure.

\J\ion the |x>slerior surface of the jx-trous jxirtion of the temporal bone thea* is a large,

round, irregular ojx'ning, the internal auditory meatus iporus aeuslicus intrrnus).

The jui^ular joramen, situated bei\s< ' • '
' 1 Ujnes, is formed in the

following manner. Kaih of the twi» Ix' • notch which is so sub-

(iividetl that the jugular foramen consists of a smaller anterior and of a larger ix>sterior com-

partment, the former giving passage to the glosso-pharkngeal, pneumogastric, and <pinal

accessor)- nerves; the latter to the internal jugidar vein.

In the |x)sterior fossii the mastoid |K)rtion of the temporal bone exhibits a cumcd groove.

the sigmoid grooir, which begins at the ixjsierior ct)mp:irtmcnl of the jugular foramen and is

at first situated on the lateral |K)rlion of the occi|tital lx)ne, pa.^sing in a cune around the

jugular proiiss, which is directe<l toward the tem|K)nd bone. In the ma.stoi<| portion of the

temix)ral bone is the inner (cerebral) orifice of the mastoid joramen, and at the junction of the

temporal, j)arietal, and (xrcipital lx)nes, where the Ian.' ipitomaMoid sutua-s

continuous, the sigmoid groove Ix-nds at almost a rigi.; .. the transxrrse groenr, ^ ......

the jxisterior inferior angle of the parietal bone, the ma . .<, also aids in its formation.

The transverse grtx)vc jmsscs across the inner surface of the squamous ix>rtion of the occipital

bone as a markeilly shallower gnwve to a me<lian cnicial elevation, the crueial eminente, whose

center forms the internal onipilal protuherante.

The cerebral surface of the (xcipital lx>ne forms by far the greater |x>nit»n of the rttwr of

the {K)sterior fossa. Its basilar portion forms a iK)rtion of the so calkxl dri'us, a sttvp bony

incline piis.sing from the Ixick of the sella turcica to the bonier of th» '-'"••> "- - !he

anterior |X)rtion of the clivus is fornutl by that part of the botly of the >: uxi

anterior to the original sphenooccipital synchondrosis. At the outer side of ihc chxus there

is the shallow, injerior petrosal f^roiK-e, which is formetl by the junction of the occipital arid lem-

T>oral lx)iies in the ixtro-(xci|)ilal h.ssure.

The lateral |H)rtions of the occipital btine, situated to either side of the foramen magnum,
present two roundetl projections u|K)n their cerebral surfaa\ the ;

^' bases

are traversed by the previously menliontxl hy ix)glos.<s'. ' " • • .. •
_.; ,^,^^; behind

the jugular prtKcss (usually in the beginning of thi .".ed the internal

extremitv of the condvloid canal.
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Fig. 46.—The skull seen from above (A).

X = foramen parictale.

Fig. 47.—The inner surface of the roof of the skull (calvarium) (|).

The posterior margin of the round foramen magnum, situated in the middle of the posterior

fossa, is formed by the squamous portion of the occipital, which exhibits, below the transverse

groove, two concave depressions, the injcrior occipital jossce, which are separated by a median

ridge, the internal occipital crest.

THE SUPERIOR ASPECT OF THE SKULL.

The superior aspect of the skull (Fig. 46) is much less complicated. It shows only four

bones, the vertical portion of the frontal, the large surfaces of the two parietals, and the apex

of the squamous portion of the occipital. The visible sutures are the coronal suture, the sagittal

suture, separating the parietal bones throughout their entire length, and the lambdoid suture,

which forms an obtuse angle with the sagittal suture. In the parietal bone, on either side of

the sagittal suture and at about the junction of the third and fourth quarters, there is an orifice,

the parietal foramen, and the foreshortened temporal line can also be seen.

THE INNER ASPECT OF THE CRANIAL VALTLT OR CALVARIA.

The inner surface of the cranial vault (Fig. 47) corresponds to the outer surface with sHght

differences. It presents the same bones, frontal, parietal, and occipital, and the same sutures,

the coronal, sagittal, and lambdoid. Upon the inner surface of the sagittal suture we find a

shallow groove, the sagittal groove, which commences at the crest of the frontal bone and passes

Ixickward over the parietal to the occipital bone. The cerebral surfaces of all the bones of the

cranial vault show vascular grooves, the sulci arteriosi; they are found in greatest numbers

upon the parietal bone and, next in frequency, upon the frontal bone. Small inconstant depres-

sions, often of inconsiderable depth and situated particularly along the sagittal suture, are desig-

nated as the foveolcE granulares or Pacchionian depressions.

THE BONES OF THE SKULL.

After this consideration of the skull as a whole we turn to the description of the individual

bones of the skull. These may be divided into two groups: (i) the bones of the cranium (cranium

cerehrale), and (2) the bones of the face {cranium viscerale). The cranial bones are the occipital

bone, the sphenoid bone, the two temporal bones, the two parietal bones, the frontal bone, and

the ethmoid bone. The facial bones are the nasal bones, the lachrymal bones, the vomer, the

inferior turbinated hones {concha nasales inferiores), the maxillce, the palate bones, the zygomatic

bones, the mandible, and the hyoid bone.

The bones of the skull may also be classified according to the method of their development (see page 21), and from

this standpoint they are quite heterogeneous structures; some of them, such as those of the base of the skull, are devel-

oped in the primordial cartilaginous cranium, some are portions of the visceral skeleton, and some are so-called covering
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the fr.

The Cranial Bones,

the occipital bone.

The wcipilal bone (Figs. 48 to 51) is comix)Sfcl of three portions which arc rwt shai74v

scparatetl, and of thi >< |x)rtit»ns tme is i>airv<l arul t\*-o are Mnglc. They artr termed ihc baiUof

/'
.

. rlion, ami ar.

'
,

:i front, the L
,

and t! ous jjortion is behind the foramen.

Iht basilar portion oi th. a h;!' ; the body of tht

f>" - '- I
• ; . . .. . ^ ^,^ i'uix-ny they are aniii.i.tu.:

•V The lt)\vcr surface of the Ijasibr •

part of the external surface of the base of the cranium, lies almost hor

sii
'

nwanl and from before back

(1- FIk- 50 presents a meilian
;

tubercU, for the a' ; of the j)har>nueal a|)oneurosis, ami to .

surfai - anticus minor .v

'1-
»4- and 51) i^ si '

•

'
'

exhibit a ;. > , the injrrior p^u

groo\'c of the temjxjral bone (sit- jiage 55), o\xr the jn i, a channel for the

inferior |)etn»«vil Ninu> i-f \h'

The lateral portions, . . -he condyloid portions. 1 \t.T,.? T...r. r", ^iv ,. .? ... .,r,.Ti

come broader and thinner as they |>as.s into the s(|uamous

iiniK)rtant structures are the (ondylcs (Figs. 41, .

inferior surface ami articuLite with tht ' - •

condyles are renifomi in sha|>e and arc

ihey extend frt)m ihe anterior margin to alxiut opj>i>siie the foram<

but only i

!

.......
is a depre--

,
1 , , .

a so-calltxl cmissar>- foramen, and the base of ilv by the

hyptyolossal cantil (Figs. 49 and 50), through which the '. :hc hypoglossal,

leaves the skull.
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Fig. 48.—The occipital bone seen from behind (ij.

Fig. 49.—The occipital bone seen from in front (4).

Fig. 50.—The occipital bone seen from below (4).

Fig. 51.—The occipital and sphenoid bones seen from above (f). The right anterior clinoid process is

fused with the middle one.

Upon the outer margins of the lateral portions of the bone, projecting toward the temporal

bone, there is a prominence, the jugular process (Figs. 48, 49, 50, and 51), in front of which

is situated a notch, the jugular notch, which is subdivided by a small intrajugular process (Figs.

50 and 51), into a small anterior and a larger posterior compartment. By apposition of the

notches to corresponding notches of the temporal bone there is formed the jugular joramen

(Figs. 43 and 44), which is divided into two compartments by a ligament extending between

the corresponding intrajugular processes (see page 55).

The inner or cerebral surface of the lateral portion of the occipital exhibits a blunt pro-

tuberance, the jugular tubercle (Fig. 51), above and to the outer side of the internal orifice of

the hypoglossal canal, which consequently passes through the lateral portion of the bone, below

the jugular tubercle and above the condyle. Beside the jugular process and beginning in the

jugular notch is seen the commencement of the sigmoid groove (see page 43), which curves over

the cerebral surface of the jugular process.

The largest portion of the occipital bone is formed by the squamous portion, which is flat

and moderately curved, and in which an internal and an external surface can be recognized.

It is bounded by the occipitomastoid suture, forming the mastoid border, and by the lambdoid

suture, forming the lambdoid border, and its apex is situated at the posterior extremity of the

sagittal suture.

The most striking formation upon the rather markedly concave internal or cerebral surface

(Fig. 49) is the crucial eminence, the ridges of which form four shallow fossae, two superior

occipital jossce and two inferior occipital jossce. The middle of the cross is formed by the internal

occipital protuberance, while the inferior median limb, the internal occipital crest, passes to the

posterior margin of the foramen magnum. The remaining three limbs are grooves produced

b\- the venous sinuses of the dura mater; the two lateral ones are called the transverse grooves

and the superior one is the i)OSterior extremity of the sagittal groove (see page 44).

The external surface of the squamous portion (Fig. 48) is markedly convex in both the

sagittal and transverse directions, and is divided into two surfaces, an inferior nuchal surface

{planum nuchale), roughened for the insertion of numerous muscles, and a superior smoother

triangular occipital surface (planum occipitale). These two surfaces are separated by the

superior nuchal line, a roughened ridge for muscular attachment, which passes in a curved

direction from the external occipital protuberance to the occipito-mastoid suture, and a short

distance above the linca superior we observe the somewhat more sharply curved linea suprema.

The entire planum nuchale, from the external occipital protuberance to the foramen mag-

num, is traversed by the external occipital crest. From about the middle of this crest, and parallel

to the linea suprema, there passes outward the inferior nuchal line, upon which there are fre-
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Fig. 53.—The sphenoid bone seen from in front (y).

Fig. 54.—Tlie sphenoid bone seen from behind (-^).

which is completely divided into two portions by a sagittal septum which is rarely situated

exactly in the median line. The two sinuses communicate with the posterior superior portion

of the nasal fossce by means of irregular openings in the anterior surface of the body of the sphenoid

bone (Fig. 53). The greater portion of the almost rectangular anterior surface of the body

(Figs. 52 and 53) is formed by two thin, approximately triangular bony platelets, the sphenoidal

turhinated bones {conchce sphenoidales), which, although usually united with the sphenoid, are

to be regarded as portions of the ethmoid; they are frequently continuous with the ethmoid

and may be represented by a number of small independent bones {ossa Bertini). They

form the inferior margins of the apertures of the sphenoidal sinuses, and in the neighborhood

of the apertures some small fossas which close in the posterior ethmoidal cells are frequently

visible.

The anterior extremity of the septum of the sinuses appears upon the anterior surface of

the body of the sphenoid in the shape of a low ridge, the sphenoidal crest (Fig. 53). It is con-

tinued upon the lower surface of the body of the sphenoid, where it becomes more pronounced

and forms the sphenoidal rostnmi, to which is attached the ala vomeris.

The upper surface of the body (Figs. 43, 44, and 51) is the most strongly marked surface

of the bone. Its most striking structure is the so-called sella turcica (see also page 41), which

is that portion of the upper surface of the body which belongs to the middle cranial fossa, smaller

portions of the body helping in the formation of the floors of the anterior and of the posterior

fossae. The portion in the anterior fossa is a plane surface in front of the sella turcica, con-

necting the two lesser wings, and is called the jugiim sphenoidale; toward the adjacent lamina

cribrosa of the ethmoid bone it presents a process, the ethmoidal spine (Fig. 51), the shape of

which varies greatly in different individuals.

Behind the jugum sphenoidale at the anterior margin of the sella turcica there is a shallow

groove, the optic groove (sulcus chiasmatis), so called because it contains the decussation or

chiasma of the optic nerves (Fig. 51). It is continued on either side into tl^e optic foramen,

which leads into the orbital cavity.

Behind the optic groove the body of the sphenoid presents a flat elevation, the olivary erni-

nence {tuberculiim sella;), the margins of which sometimes give origin to the inconstant middle

clinoid processes, and between the eminence and the high back of the saddle, the dorsum sella,

there is situated a rather deep, slightly elliptical depression, the hypophyseal fossa, which lodges

the pituitar}' body or hypophysis. On each side of this fossa there is upon the root of the greater

wing of the sphenoid a shallow but rather broad groove, situated at the junction of the upper

and lateral surfaces of the body of the sphenoid bone and limited externally toward the greater

wing of the sphenoid by a fine bony platelet, the lingula (Fig. 51). This groove is called the

carotid groove (Fig. 54), since it lodges the internal carotid artery.

The dorsum sellae bears upon either side slightly pointed sharp corners, the posterior clinoid

processes. Behind the dorsum scllai a portion of the clivus also belongs to the body of the sphenoid
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Ixjnc (see also page 43), which thus aids in forminf,' a part of the floor of the jiosterior cranial

fossa (Fig. 45).

The posterior surface of the Ixnly of the sphenoid bone (Fig. 54) is adherent to

the occipital lj<jne. In young individuals, if a synchondrosis still exists, the surface is

rough and irregular.

The greater portic^i of the lower surface of the Ixxly of the sphenoid, like the anterior one,

forms a lx)undar}- of the nasiil foss:e and Ix'ars the sphenoidal rostrum. On this surface there

are also two small siigittal groows or canals, the inner of which is the basiphorytigcal canal

(Fig. 53); while the outer one, alj(jve which is the vaginal process of the pterygoid process

(Fig. 54), is the pharyngeal canal (Fig. 53) (see al.so jjage 51).

The lateral surfaces of the IxKly of the sphenoid lj<jne give origin to the two greater wings

of the sphenoid, while the pterygoid processes arise from the lower surface of the body of the

lx)ne.

The lesser or orbital wings are narrow, abiost hori/oniai, Ijony ])laie> arising from the

Ixxly of the sjjlunoid 1h)ik- In iwo r(K)ts which surround the optic foramen (Fig. 511. Their

upper surfaces form the posterior i)oriion of the ll(M)r of the anterior cranial fossa (sec page

41 and Fig. 45) and their posterior margins separate the anterior from the middle foss;i. The
j>osteri()r margin of each wing terminates internally in a rather shaq) |X)int, the anterior clinoid

process, which jiartly o\erhangs the sella turcica, and the inferior surface forms the roof of the

sphenoidal (superior orbital) fissure and also aids in the formation of the orbit. The lesser

wings articulate anteriorly with the orbital jjlate of the frontal lx>ne (sphenojrontal suture, set-

page 37), and Ix-tween the lesser and the greater wings there remains a lissure, broad internally

and narrowing toward its outer extremity, the sphenoidal (superior orbital) fissure (Figs. ;^S, 51,

and 54). It leads into the orbit and its greater ])ortion is close<l by a membrane; it gives

jjassage to the nerves of the cKular muscles (the (Kulomotor, the alxlucens, and the tnx'hlcar),

to the lirst or ophthalmic division of the trigeminus, and to the su|XTior ophthalmic vein.

The greater >>! temporal wings of the sphenoid arise from the lateral surfaces of the

body of the sphenoid by broad riK)ts in which are situatnl three openings, the foramen rotundum,

the foramen rn'oie, and the foramen spinosum (Fig. 51). The foramen rotundum leads obliquely

anteriorly through the lx)ne into the sj)henomaxillary fossa {fossa pterygopalatina), and trans-

mits the maxilhm- nerve (the second division of llie trigeminus). The foramen ovale traverses

the lx)ne in a vertical direction and makes its exit ujK)n the external surface of the Ixise of the

skull (see page 30, and Figs. 41 and 42); it transmits the mandibular nerve (the third division

of the trigeminus). The foramen sjiinosuni j)ursues the s;ime direction and gives passage to

the middle meningeal arter}-.*

The greater wing, like the lesser one, is practically hori/.ontal. It jK^ssesses three distinctly

separated surfaces, the cerebral, the orbital, and the temporal, and there may also be recognized

a frontal border (Fig. 51), the ver)- rough margin directed toward the frontal bone, a zygomatic

* The greater wings have also Ken dcscrilxxl, although not quite ctjrrectly, as arising from the body of the sphe-

noid by three roots, a middle broad root, situate*! Ix'twei-n the foramen rotundum and ovale, an anteriornarrower root,

between the foramen rotundum and the sphenoidal fissure, and a vcrv- narrow posterior one, between the foramen ovale

and spinosum. The latter, however, can scarcely be regarded as a root.

4
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border, in contact with the zygomatic bone, and a squamosal border* directed toward the tem-

poral bone. The most external portion of the greater wing, which is in contact with the parietal

bone in the sphenoparietal suture, is known as the parietal angle, and its most posterior, pointed

portion, which is directed toward the petrous portion of the temporal bone, is called the spine

(Figs. 53 and 54). The cerebral surface is distinctly concave and exhibits the internal orifices

of the foramen rotundum, ovale, and spinosum (Fig. 51), the last receiving its name on account

of its location in the spine. f It also occasionally shows digitate impressions and cerebral juga

(see pages 41 and 61), and a sulcus arteriosus which is continued from the temporal bone.

The almost plane, slightly concave, quadrangular orbital surface (Figs. 38 and 53) is the

smallest of the three surfaces. It forms a portion of the outer wall of the orbit, and in tliis situ-

ation its zygomatic border articulates with the zygomatic bone by means of the spheiwzygomatic

suture. The sphenomaxillary or inferior orbital fissure separates the greater wing from the

maxilla, and at the margin of this fissure, the orbital surface possesses a sharp edge, the orbital

crest, which separates it from the sphenomaxillary surface (Fig. 53), a lower portion of the tem-

poral surface. In the vicinity of the superior orbital fissure the orbital surface exhibits a bony

spine of variable development which is called the spina recti lateralis and is the point of origin

for the muscle of the same name.

The temporal surface (Figs. 39, 40, and 53) is by far the largest of the three surfaces of

the greater wing of the sphenoid and is distinctly angulated at the level of the infratemporal

crest (see page 39). The almost vertical portion of the temporal surface, situated above this

crest, forms a portion of the planum temporale (see page 2,^), while the portion situated below

the crest is divided into the more horizontal infratemporal surface and the triangular spheno-

maxillary surface by a rather low ridge which is called the sphenomaxillary ridge. The spheno-

maxillary surface (Fig. 53) looks rather anteriorly and overlaps the root of the pterygoid process,

while the infratemporal surface is directed more to the side, and presents the external orifices

of the foramen oxale and the foramen spinosum. It forms the posterior wall of the pterygo-

palatine (sphenomaxillary) fossa (see page 78), and contains the anterior or external orifice of

the foramen rotundum. It is sharply separated from the orbital surface by the orbital crest

(Fig. 53)-

While the greater and lesser wrings of the sphenoid are practically horizontal, the third

pair of processes, the pterygoid processes (Figs. 53 and 54), pass almost vertically downward

and are apposed (Figs. 41 and 42) to the posterior surface of the maxilla (see page 67) and to

the hard palate (see page 79), forming the lateral boundaries of the posterior nares. Each

pterygoid process arises from the lower surface of the body of the sphenoid by two roots, between

which is the pterygoid (Vidian) canal (Fig. 53), which runs abiiost horizontally, its anterior

extremity being in the pterygopalatine fossa, and its posterior one in the foramen lacerum.

Below the pterygoid canal the pterygoid process divides into two lamellee, the internal and the

external pterygoid plate. The internal plate is narrower and almost vertically placed, while

* So named where it borders upon the squamous portion of the temporal bone; in the region of the sphenopetrosaJ

fissure (see page 39) it is called the petrosal border.

t Occasionally the foramen spinosum is only partially limited by the sphenoid bone, i. e., it is simply a notch in

the spine.
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the external j^latc is broadtr and directed more externally. Between the two is situated the

pterygoid jossa, which is narrow alx)\e, wide Ix-low, and ofK-n iX)stcriorly, and whose anterior

inferior lx)undary is formed by the tuberosity or jjyramidal jjrocess of the palate Ixtne, which

closes the space, the picryi^oid notch, Ixtween the two plates.

At tiie base of the internal jilate there is a small elliptical fossii, the scaphoid jossa (Fig.

54), to the outer side of which, toward the spine, there is a shallow groove, in which is situated

the cartilaginous portion of the Eustachian tulx* which connects the middle ear with the naso-

pharynx. At its lower end the internal plate terminates in the slender hook-like hamular jjrocess

(hamulus pterygoidcus) (Figs. 53 and 541, the groove at the base of this being called the hamular

grooz'c and forming a })ulley for the tendon of the tensor veli palatini.

Beside the scaphoid fossa is situated a small, llat, rather triangular procc-ss called the vaginal

process (Fig. 54), which is directed toward the sphenoidal rostrum; together with the sphenoidal

process of the palate bones it aids in the formation of the pharyngeal canal (sec page 49).

Uj)on the anterior surface of the })ter)-goid process, running downward from the anterior

extremity of the pter)-goid canal, there is a shallow groove, the pterygo- palatine gromr (Fig.

54), which, with similarly named grooves upon the palate and maxillary bones, forms the pttrygo-

pahtitic canal, whose external oriFices are the palatine foramina of the hard palate (see pages

40 and 78).

Since the sphenoid bone is almost exactly in the center of the skull and has relations with

both the cranial and the facial bones, it articulates with a large numlxr of the lx)nes of the skull

(see page 37 ct scq.). These arc the occipitals, the temjx^ral, the parietal, the frontal, the ethmoid,

the maxilla, the zygomatic, the palate, and the vomer. It also forms a jKmion of the anterior,

middle, and posterior cranial fossa?, of the orbit, of the nasal fossa-, of the temjK)ral fossa% of

the infratemporal fossa-, and of the sphenomaxillary- fossie.

.•\s regards ihc dtvelopment of the sphenoid, it may Ix- said that the entire bone is preformrd in cartilage with the

exception of the internal plates of the pterygoid processes and the sphenoidal turbinated bones, which are developed

in membrane. Ossification begins toward the end of the second fetal month. Isolated centers appear in the anterior

and posterior portions of the body of the bone, so that for a lime there an- two sphenoid lx>nes, as it were, situated <»ne

behind the other. The lesser wings arise from special centers, as do also the greater wings, the centers for the Latter

also forming the outer plates of the pterygoid processes. The lesser wings unite with the anterior center of the body

of the sphenoid between the si.xth and seventh fetal months; the gn-ater wings do ne>t unite with the posterior renter

until after birth; and the two halves of the body of the sphenoid do not unite until after binh. and then but slowly, so

that an intcrsphenoidal synchondrosis exists for a long time.

The internal f)late of the pterygoid i)rocess is formi-d in membrane, but soon unites (in the se\-en!h i >

with the external plate. The sphenoidal turbinated lK>nes apj>ear much later and do not unite with the

sphenoid until the age of pulnrty, and at the same time the spheno-occipital synrhondn^is commences to diaappcjir.

The sphenoidal sinus arises during childhiK)d, but increases considerably in extent during later life.

^» \'ariations are frequent in the sphenoid bone, such as the occurrence of middle clinoid prx>cesse« (sec page 4S)

and their fusion with the anterior or jxisterior clinoid processes. By ossification of the ptcrygospinous lig.Tm.m i>jf

page 119) there is not infrequently formed a ptcrygospinous process {processus Cri-inint).

THE te:mpor.\l bone.

The temporal bone (Figs. 55 to 03) is situated in the lateral part of the base of the skull,

and forms portions of the middle and posterior cranial fossa. Upon either side one of the tem-

^K>ral bones fills in the large gap in the os hasilare (sec pages 40 and 47).
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Fig. 55.—The right temporal bone seen from the outer (lateral) surface ({).

Fig. 56.—The right temporal bone seen from the cerebral surface (|).

Each temporal bone consists of four portions: (i) A squamous portion; (2) a petrous por-

tion; (3) a mastoid portion; (4) a tympanic portion. Tbe petrous portion is also termed the

pyramid.

The squamous and mastoid portions are placed almost vertically, while the pyramid is

practically horizontal. At the external auditory meatus, the individual portions of the temporal

bone are grouped in such a manner that the smallest portion, the tympanic portion, is situated

in front of and below the auditory canal, the mastoid portion is behind, the squamous portion

above, and the petrous portion internally and anteriorly.

THE SQUAMOUS PORTION.

The squamous portion of the temporal bone (Figs. 55, 56, and 57) consists of an approxi-

mately semicircular vertical bony plate which is concave internally and convex externally. An-

teriorly it articulates (Figs. 39 and 40) with the temporal surface of the greater wing of the sphenoid

by the sphenosquamosal suture (sphenoidal border), and superiorly with the parietal bone by

means of the squamosal suture (parietal border, see page 38). A deep notch, the parietal notch,

accommodates the sphenoidal angle of the parietal bone and separates the squamous portion

from the mastoid portion, which is situated inferiorly and posteriorly.

The zygomatic process (Fig. 55) springs from the external surface of the squamous portion

of the temporal bone and aids in the formation of the zygomatic arch, by articulating with the

temporal process of the zygomatic bone by means of the zygomaticotemporal suture. It is almost

horizontal at its origin, but later it rotates through about 90 degrees, so that it assumes a vertical

position and forms a bony process flattened from side to side. Its posterior prolongation above

the external auditory meatus forms a supramastoid ridge, which posteriorly becomes continuous

with the terminal portion of the inferior temporal line (see Fig. 39).

The part of the squamous portion which lies below the zygoma forms part of the external

surface of the base of the skull and is consequently almost horizontally placed (Fig. 58), and

borders upon the infratemporal surface of the greater wing of the sphenoid bone. It is there-

fore advantageous to subdivide the squamous portion of the temporal bone into a larger vertical

portion and a smaller horizontal portion.

In the vertical portion there may Idc recognized an external temporal surface and an internal

cerebral surface (the latter is absent in the horizontal portion). The temporal surface forms

a part of the planum temporale and of the fossa temporalis (see Fig. 39), and is usually smooth,

though its lower portion may sometimes be roughened by the origin of the temporal muscle.

It presents a shallow groove for the middle temporal artery, beginning above the external audi-

tory meatus and running u])ward.

At the junction of the horizontal and vertical parts is situated the roof of the external auditory

meatus, the remaining walls of the auditory canal being formed by the tympanic portion, and

just above the external auditory meatus, at the transition into the mastoid portion, there is

frequently found a small bony spine, the suprameatal spine (Fig. 55).
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The horizontal part (Fig. 58), situated in the base of the skull, exhibits a large fossa ai the

root of the zygomatic process. This i^ the mandibular or glenoid jossa, which accommodates
the condyloid process of the mandible and consists of an articular surface and of an anterior

portion, the articular emimncc, which is also j)arlially covered by cartilage. The two roots of

the zygomatic process surround the mandibular foss;i. In front of the anicular eminence there

remains a small jxjrtion of the inferior surface of the s<|uamosi\l j>ortion, which completes the

infratcmjx)ral surface of the greater wing of the sphenoid lx)ne, and Uhind the mandibular

fossa lies the petrotympanic or Glaserian fissure (Figs. 55 and 58).

The margins of the squamous jxjrtion of the temjxjral bone (Figs. 56, 57, and 58) are ex-

tremely rough and sharp, and, in the S(juamous suture, they overlie the margins of the adjacent

parietal bone and greater wing of the sphenoid; at the inferior extremity of the sphenosquamosal

suture only does the margin of the infratemjx^ral surface of the greater wing of the sphenoid

overlap the squamous j)ortion of the tenijxjral.

Its internal or cerebral surface is smaller than the external one, owing to the width of the

squamosal suture, and it is separated from the jK-trous jKjrtion, always in the new-bom and

usually even in the adult, by a more or less ossifieil suture, the petrosquamosal fissure. Its cerebral

surface consists of only a \ertical portion, which, in addition to suUi arteriosi for the branches

of the middle meningeal artery, occasionally exhibits cerebral juga and digitate impressions.

THE MASTOID PORTION.

The mastoid j)ortion of the temjH>ral lx)ne (.Figs. 55 to 5S) derives its name from the mas-

toid process, the most im|X)rtant structure of this iK)rtion of the temjxjral bone. .\l the jxirietal

notch it articulates with the mastoid angle of the parietal bone {parietomastoid suture), and the

occipital Ixjrder articulates with the s(|uamous|X)rtion of the iKcij)ital ((><:<•//>• ' " '
-

Fig. 42). In the temix)ral bone it>elf the mastoid ix)rtion U)rders ujxm :

{tympanomastoid /issure), ujx>n the j)etrous jK)rtion, and uix)n the scjuamous jxjrtion; il is sei>a-

rated from the latter during youth by the squamosomastoid suture and 60), which

becomes more or less obliterated in later hfe. It j»resents a rough, ; convex external

surface, which bears the mastoid j)rocess, and an internal concave cerebral surface.

The mastoid process is a broad, conical, lx>ny projection covering a considerable part of

the mastoid ix)rtion, and presents upon its inner surface a (K • ' '

'

'
/'

^S). Internal to this notch, between it and the c>ccii>itoma

grcx)ve for the occipital arter}'.

Behind the mastoid process, ujK)n the external surface of the mastoid portion, is the mastoid

joramcn (Figs. 55 and 56), the external orifice of the mastoid emissarium, which varies in size

and may be absent. It lies immediately beside, or sometimes even in, the occipitomastoid

suture.

The cerebral surface of tiie ni.i>ioi(i pn^ess. j»n.'S<.nis a broad gnx)\e, i; .' ^roaie

(see also Fig. 4O, which usually contains the internal orifice of the ma5toid < .m (Fig.

57). In this situation the mastoid portion is directly continuous with the posterior surface of

the pyramid.

The mastoid process contains numerous air spaces known as the mastoid cells (Figs. 61
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Fig. 57.—The right temporal bone seen from the cerebral surface and from the apex of the petrous

portion {\).

Fig. 58.—The right temporal bone seen from below (|).

Fig. 59.—The right temporal bone of a new-born child (f).

Fig. 60.—The left temporal bone of a four-year-old child (f).

In Figs. 59 and 60 the squamous portion is green, the petrous and mastoid portions yellow, and the tympanic
portion white.

and 63), and these may become so large, particularly in later life, that they markedly attenuate

the bony tissue and even expand it. They are connected with the cavity of the middle ear,

the tympanic antrum.

The mastoid process is one of the chief points for muscular attachment which the skull possesses, and it receives

the insertions of the sternocleidomastoid and of portions of the splenius capitis and of the longissimus capitis muscles.

The mastoid notch gives origin to the posterior belly of the digastric muscle. Several openings may be present in the

vicinity of the mastoid foramen. The depression beside the suprameatal spine and above the mastoid process is also

called the 'mastoid fossa.

THE PETROUS PORTION.

The petrous portion or pyramid of the temporal bone (Figs. 56 to 58) forms a portion of

both the external and internal surfaces of the base of the skull (see Figs. 42 and 43). It has

the shape of a three-sided horizontal pyramid, two of the surfaces being directed toward the

cranial cavity and one externally, and the axis of the pyramid passing obliquely from behind

forward and from without inward. There may consequently be distinguished internally an

anterior surface and a posterior surface, and externally an inferior surface, and there is a superior,

an anterior, and a posterior border. The superior border separates the two cerebral surfaces;

the two remaining borders separate the cerebral surfaces from the external one.

The petrous portion in the adult is directly continuous externally with the tympanic portion,

and its internal anterior surface borders upon the squamous portion (petrosquatnosal fissure,

see page 53) and upon the sphenoid bone (sphenopetrosal fissure). The base and a part of the

posterior margin is continuous with the mastoid portion even during early fetal hfe, and the

anterior portion of the posterior margin articulates with the lateral portion of the occipital bone

(petro-occipital fissure). The apex of the petrous portion ])rojccts into the foramen lacerum

(see Fig. 42), in the space between the sphenoid and the occipital bones.

The anterior cerebral surface forms a portion of the floor of the middle cerebral fossa,

and presents a flattened projection lying at right angles to the axis of the pyramid and known

as the arcuate eminence (Fig. 56), because it overlies the semicircular canal of the internal ear

which is embedded in the petrous portion of the bone. Upon this anterior surface there is

also a small slit-like orifice, the hiatus FaUopii (hiatus canalis facialis) (Fig. 57), from which

the great superficial petrosal nerve passes toward the apex of the pyramid and to the foramen

lacerum in a groove (Fig. 57).

External and anterior to the hiatus canahs faciahs there is a second smaller opening, the

superior aperture of the tympanic canaliculus (Fig. 57), the place of exit of the lesser superficial

petrosal nerve, which also passes forward to the region of the foramen lacerum in a groove.



S(fuarnoiis portion (cerebral uirfacf)

Zygomatic proit:>i

Petrosqiiamosal fi'-'Htre

Aptrturt ol super. Ifmpanu eamuluutui

Mwscuhlubar canal

Imtermai onfitt o/ ^rclui mnat

Pyramid

Or«o*t Jor until uifitrf. p*'rfuit nerrr

Hiatus tahfit

legmm tympam

ria 57.

I\irielal notch

Mastoid portion

\

AK^<ite /»">»*•'«

Subtiraiate foisa tmmrK,^

Sphcnotiial hortirr

X'agtnat pr^t n
f .MuuTtLffnttaf 1-U1U4'

%lain'^ Signti^iJ groiyte

S(/uamc>s.i*

Articular

eminence

MaHdibular /i>ts<i

PrlnUrmptnitf fmwt

Vaginal proces

Ext. auditory meatu

Inl. fffifur .'To:'- '1./ ui'.aJ

Styloid procc^^

Mastoid prtHns

Mastoid gnH*ve

Groore for occipital art.

Mastoid fori-.

Fic. 58.

( j'v.'t.Tr'/i —.r^i^t

/ •/ apertarr ef

Intr»jagmicr /•»«*r.»

Jagmiar k'tta tttu^tt, V* 14<4« Fis 50

Occipital

bonier

(mastoid
/Ktrtionf

SijBafnoi.iy

- • s.1C*lti

tanr





THF. HONES OF THE SKL'LL. 55

The ralhir thin lx)n)' jihitc of the ixirous jKiition which forms ihc anicrior surface of ilur

inraniid between the liiaiu.s eanalis facialis an«i the arcuate eminence, aini which extend* to

the pelros(|uam()sal fissure, i^ the roof <jf the midtik- ear or tym]ianic cavity, and i> caUeii the

tcgmcn tympani.

Near the ajjex of the iKtrous [portion the anterior surface cxliibiis a depression of \aniin^

shape, usually but a sli^'hl excavation, uhiih i^ known as the /r/^nw/Hti/ tntprfnion <Fi|e, 57;

and lodf^es the semilunar ((iasserian) -^an^lion of the trigeminal nerve.

The superior jjorder of the pyramid, which se;>arates the two cerebral .surface> from each

other, shows upon its surface a shallow furrow, occasionally emphasize*! by |irtmounce«i elexatixl

margins, the superior prtrosal i^roiKr, which empties into the >igmoid groove. Like the biter,

it contains a sinus of the dura mater.

The posterior cerebral surface of the iK-trosal ix>rtion is almost vertically placeirl ami form*

a portion of the posterior cerebral fossa. At alxjut the middle of the pyrami<l, nearer the sujieriur

than the ])Osterit)r border, it exhibits an ajiproximately round ojK-ning, the internal audtUn-y

joramcn (Fig. 56), which leads into a short canal, the internal auditory meatus, which kidgc^

the facial and auditory ner\es.

Above and somewhat external to this oj>ening and immetliately below the border of the

jK'trous portion, there is a depression, the subarcuatt' jossa (Fig. 56), the concavity of which is

directed toward the ajjex of the jnramid. Sometimes it is but slightly markcxi, though it i*

distinctly de\eloi)ed and very large in tiie infantile skull; it contain> a pnK.».-ss of
•'

Below and external it) it, and at about the le\el of the orilice t»f the internal m-.

slit like orilice, the external aperture oj the aqu(rdu(tus irstihuJi (Fig. 56 ^. which is '

nally and below, anfl accommodates a ])rocess (the ductus en<lolymphati

car.* In the vicinity of the anterior j>ortion of the jK>sierior lx>n!er •

groo\e, the injerior petrosal groove (Fig. 5OI, which, logelher with a

of the occipital lx)ne, forms a channel in the petro-cKcijiilal fi&sua* for the inferior )ietn.»sal sinu>

of the dura mater (see alsi> Fig. 4.0-

The posterior lx)rder of the jjyramid is sepaniletl frx>m the occipital bone (llu ki-iLir .i;-»d

lateral ])ortions) by the j)etro-occij)ilal fissure and the jugubr ft>ramen. It pn-s« ;r

luHcli (Fig. 56), corresponding to the similarly named n<»tch i»f the occipital lx»ne, ami aK

ally an intrajugular proeess (see page 46").

The anterior lx)rder is separate<l from the Iwse of the greater wing of the \^rtv

by the sphenopetrosal jlssure and by the jorameu laicrum; the apex oj the pyriimtd i> in «

with the lateral surface of the Uxly of the sphenoid Ume. .\' " '

the actual apex of the pyrami<l, there is an irregular OjK-ning, t:

57), which leads into the carotid eanal, a short canal which trawrso* the

l)ortion of the temporal bone and lixlges the internal carotid arterx".

External to the internal carotid foranu-n is situatctl i!' ' ^ — '
<. %.'. u ,..._,-5j

into the middle ear beneath the legmen lymi>ani, the mu I

because it contains Ixuh the tensor tym|>ani muscle ami the Eustachian tub* 'page 51).

* A gRxnc runs from ihc external apcini'^' ' •^> 1. ur>:.:, -.-.i. \. s-'.r^li to the jugxiUr notch.
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Fig. 6i.—The left temporal bone divided through the axis of the petrous portion (f)Fig. 62.-The right temporal bone divided in a plane passing through the external auditory meatus andnearly parallel to the axis of the petrous portion (f).

' ^
Fig. 63.-The right temporal bone divided in the upper half through the axis of the petrous portionand beloNv honzontally, the wall of the canalis musculo-tubarius being partly chSedaway to show the septum (f).

"^ ^ ^ Lai^eiea

In this situation the spine of the sphenoid insinuates itself into the angle between the anterior
border of the p>ramid and the cerebral surface of the squamosal portion, so that the ^roove
for the Eustachian tube (see page 51), running upon the inferior surface of the sphenoid^'bone
leads into the orifice of the musculotubar canal.

The external surface of the petrous portion forms part of the external surface of the base
of the skull. It presents quite a number of noteworthy structures and is the roughest and most
uneven surface of the bone. At its junction with the mastoid portion there is a rounded openin-
the s/ylomas/oid joramen (Fig. 58), the external orifice of the jacial canal, which traverses the
temporal bone in a cur\'e and lodges principally the facial nerve.

In front of the stylomastoid foramen is situated the styloid process (Fi^s 55 and =;8) the
remains of one of the branchial arches. Sometimes it is short and thick and sometimes 'it is
vei^' long* and it is usuaUy placed in a sort of bony sheath, the vaginal process (Fi- c =

)which IS mainly in contact with the process anteriorly and belongs to the tympanic portion
I he styloid process gives origin to three muscles (stylohyoide us, styloglossus, and stylophao'n-
gcusj.

^

To the inner side of the styloid process, toward the posterior border of the pyramid there
IS a rounded or an oval depression, the jugular jossa (Fig. 58), which borders upon the jugular
notch. It lodges the upper extremity of the internal jugular vein (bulbus vence jugularis superior)
and at the bottom of it a small canal, the mastoid canaliculus (see page 58), begins as a groove!Near the jugular fossa, toward the apex of the pyramid and close to its posterior border, is situ-
ated the small funnel-like orifice 0} the aqucEductus {canaliculus) cochlcce (Fi- 58)

Behind the jugular fossa and internal to the stylomastoid foramen, ±e posterior border
of the pyramid presents a somewhat roughened surface for articulation with the occipital bone

In front of the jugular fossa and separated from it by a narrow ridge, there is a large, ahnost
circular foramen, the external carotid joramen (Fig. 58), which leads into the carotid canal the
posterior wall of which i)resents a number of small foramina, the external orifices of the carotico-
tympanic canalicuh, for the nerves of the same name.

Between the external carotid foramen, the jugular fossa, and the external orifice of the
aqu^eductus cochlea, there is a small and sometimes poorly marked depression, the petrosalM5a (Fig. 58), which contains the inferior aperture of the t,vmpanic canaliculus, which trans-
naits the tympanic nerve. Internal and anterior to the external carotid foramen, and towardthe^foramen lacerum there is a roughened surface for the origin of the levator veh palatini
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The anterior j^ortion oi the external surface of the pyramid, the greater pan of which is

concealed b\ the tymjjanic jiortion, forms the inner wall of the cavity of the middle ear.

THE TYMPANIC PORTION.

The tympanic iKJrtion (Fi<;. 55) is a small, slij^htly curved portion of the temix)ral bone

which ix'comes secondarily adhtrtnt to the remaining jx)rtions and is represtntttl in the new-

lx)m by a simple ring ojxn aljove (Fig. 59). Outgrowths from this ring form the anterior,

!>osterior, and inferior walls of the external auditor)- meatus, the orifice of this, and the outer

wall of the tympanic cavity.*

A i^rocess of the tegmen tympani, the injtrior process, is pushetl in between the srjuamous

and tympanic portions internally. It is lx)undc-d ujwn one side by the previously mentioned

jictrosquamosal fissure, and upon the other by a stcond groove, the petrotympanic or Glascrian

;issuri\-f both of which unite to form the lympanosquamosal fissure. The tympanic jxjrtion is

separated from the mastoid portion by the tympanomastoid fissure, which contains the outlet

of the mastoid canaliculus. The- tympanic ]>ortion also forms the vaginal process (sec page 56;.

.\t the inner exiremiiy of tht- ixurnal audiion nuatus, towarti tht- t\nipanum, ihcrr is a (irtular groti\f, ihc lym-

/>anu groaie, only the up|KT (juadrant of which is wanting (1. r., the portion of the groove not formed by the tyn: aj,"

portion). This groove gives attachment to ihc tymjianic membrane.

At the margins of the groove, and consequently of the tympanic jHrnion, there are t«o small bony sjiiculrs. 't.. ,

i< the greatrr and lesser spines, and. furthermore, in this situation there is a notch tx-twern the l}-mpanic portiuQ and

the upper wall of the meatus which is furnished by the scjuamous |>ortion; this is called the tympanic rndtk.

THE MOST IMPORTANT CANALS OF THE TEMPORAL BONE.

In the temporal bone there is a scries of canals wliieh transmit vcsst-ls or nctms. or usually

vessels and nerves together. The most important of these are the following:

The jacial canal (Fig. 61) contains, in addition to bUxxl-vesse-ls, the seventh cranial ner%e,

the facial, which gives off two branches during its course in the tem}x>ral bone. The canal may

be divided into three portions, which are |)laced approximately at right angles to each other,

so that the canal is bent upon itself in two situations. The first two jwnions of the canal arc

horizontal, the last one is vertical.

The I'lrst portion of the canal runs from the internal auditor)- meatus to the hiatus Fallopii,

and therefore abnost at right angles to the axis of the ])yramiil. The second jwrtion begins

at the hiatusj and hcs almost exactly in the axis of the pyramitl in the inner wall of the i n

{panes labyrinlhica), above the so-called jcmstra oi'alis [jnustra rcstibuli). The cai.... ...,.wiy

bends vertically downward (at the pyramidal eminence of the tymj)anum) and terminates at

the stylomastoid foramen. Just before its termination it givis off a canaliculus chorda tympani,

which })asscs obliquelv upward and fonvard to enter the tymj>anum. I: ' ih of

the facial nerve known as the chorda tympani, which travers<.'S the lym: - this

cavity through the petrotympanic fissure.

* On account of their relation to the sense of hearing the remaining structures (caniics, canals, etc.) sittuted in

the petrous portion will be considered in detail in the section ujHm <inrins > f • se.

t The petrotympanic fissure transmits the chorda tympani nerve as xv -i-xTSScIs, frequently through sepa-

rate foramina.

X The bend of the canal in this situation is c.iiied the geniculum of the faciei canaL
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Fig. 64.—The outer surface of the right parietal bone (f).

Fig. 65.—The inner surface of the right parietal bone (f).

While the facial canal is the longest of the canals of the petrous portion, the carotid canal

(Figs. 61 to 63) is the widest. It is also bent at a right angle. It commences at the external

carotid foramen upon the external surface of the petrous portion of the temporal and passes

at first almost vertically upward, in contact with the anterior wall of the tympanum; in the

immediate vicinity of the cochlea it bends at a right angle and then runs almost horizontally

in the axis of the pyramid to reach its irregular and frequently incomplete superior orifice at the

apex of the petrous portion. Fine canals, the caroticotympanic canaliculi, lead from the carotid

canal into the tympanic cavity.

The miisculotuhar canal (Fig. 63) runs parallel to the carotid canal and in such immediate

proximity to it that portions of both canals have a common wall. It begins at the inner side

of the apex of the petrous portion of the temporal bone upon the anterior border of the pyramid,

between the petrous portion and the horizontal part of the squamous portion, and runs ap-

proximately in the axis of the pyramid. An incomplete horizontal septum which proceeds from

the inner and posterior wall (bordering upon the carotid canal) separates an upper smaller

compartment, the semicanal for the tensor tympani, from a larger inferior one, the semicanal

for the Eustachian tube; both compartments have their exits in the anterior wall of the tym-

panum. The canal contains the tensor t}Tnpani muscle and the Eustachian tube.

The tympanic canaliculus, for the ncr\-e of the same name, proceeds from the petrosal

fossa, and at first passes vertically upward into the inferior wall of the tympanum to be con-

tinued as a groove, the groove of the promontory, upon the inner wall of the tympanic cavity.

It then leaves the tympanum as a canal passing from its upper wall to the superior aperture

of the tympanic canaliculus on the anterior surface of the petrous portion, where it communicates

with the cranial cavity.

The mastoid canaliculus begins in the jugular fossa as a groove, crosses the lower portion

of the facial canal at a right angle, and terminates in the tympanomastoid fissure. It transmits

the auricular branch of the pneumogastric nerve.

In addition to the air-cells of the mastoid process, the temporal bone also contains a larger cavity, the tympanic

antrum (Fig. 63). (For a detailed description see the sjiccial sense organs.) This is in connection with the mastoid cells

behind and with the musculotubar canal in front. It is not separated from the external auditory meatus by osseous

tissue but only by membrane.

In the development of the temporal bone, the petrous portion and the mastoid process are developed in common
from the cartilaginous auditory vesicle, and the squamous and tympanic portions are added later as supplementary

bones. The styloid process has no connection whatever with the remaining portions of the temporal bone and arises

from a portion of the branchial skeleton.

Commencing at the third fetal month, several centers appear in the cartilaginous auditory vesicle and subsequently

unite to form a common origin for the petrous and mastoid portions. The latter is not distinctly developed even at birth;

a mastoid process gradually forms, but it is not distinct until late in childhood. The first center of ossification for the

squamous portion appears toward the end of the second fetal month, and the tympanic portion ossifies at about the same

time as the pyramid.

In the temporal bone of the new-born (Fig. 59) the tympanic portion has the shape of a ring open above, and is

known as the anniiliis tympanicus; it is at first merely attached to the remaining bones. A very distinct suture, the
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iquamoiomastoid suturr, indications of which may be visible in adult life, srfjarair^ ihr squunous fnan the mastoid por-

tions. The lx)ne also varies consi<lerably from that of the adult in other rrs|*ctti. although ail the jjortijns an: already

united by osseous tissue. Esj»etially large in the nrw-bom is the subartuate fu^sa.

During the first years of life the tympanic (xjrlion develo[»s by the growth of the annulus tym|j*nicus to a trtwgh-

like structure, and it is as the result of this growth that the Umy meatus is fonned. There ae\erthrle«i rrmaini a txm-

lant unossified jKiriion of the inferior wall of the meatus (Fig. 6o\ which usually rlotrt in during the fifth year. n»e
mastoid procc*ss becomes distinct at this time, but d<ies nut contain air-cells until the time i»f puberty.

The styloid process, arising from the second cartilaginous branchial arch, ossifies late and subbtqueniljr beiomes

connected with the temporal bone.

THE P.\RIETAL BONE.

The parietal lx)ne fFij^s. 64 and 05 i> a typical ilat l>»nc which arises from the membranous

cranial capsule and i.s not jjrcformed in cartilage. It is one of the- simplest of the cranial bones,

is distinctly quadranj^ular in shape, and is markedly curved lx)th in the sagittal and in the frontal

lirection. It presents for examination two surfaces, an external conve.x parietal surja^r, and

an internal concave ctrcbral surjace.

The four lx)rdcrs of the bone are named respectively the frontal^ the sagittal, the occipital,

and the squamosal border, and by them the lx)ne articulates (Figs, t,^ and 40> at the cororial

suture with the frontal Ixine by its frontal lx)rder, at the sphenoparietal, s<^juamo<ial, ami jm^ •

mastoid sutures with the j^eater wings of tlie sj)henoid and with the tem|)oral bone by tht

inosal border, and at the lamlxloid suture with the occipital bone by the occipital border. In

the siigittal suture, the s;igittal lx)rders of lx)th parietal lx)nc-s articubte with each other (Fig.

46). The anterior, superior, and ix)sterior margins are markctlly serrated, corresponding in

character to the sutures {suturcr scrraUr); the inferior margin, however, is Ix-wled and its

external surface is overlaid in the s<juamosal suture by the margin of the temporal bone. The

four angles of the lx)ne are the jroutal ant^lf, the anterior suixrior angle-, formeil ' ' - A

and sagittal sutures; the sf)lunoi(lol a)i};lf, the anterior inferior angle at the -
,

1

suture; the occipital anf^lc, the posterior superior angle, formetl by the sagittal ami lambdoid

sutures; and the mastoid aui^li-, the jKisterior inferior angle, at the parieti>maste>itl sulua-, t'llling

out the parietal notch of the temporal lx)ne. The most acute angle is the sphenoidal.

The exlemal or parietal surface (Fig. 64) pre'sents at its i>oint of gn-atesi cur\-ature- the

parietal eminence. Below this run the superior ami inferior temporal lines (sec also Figs. 39

and 40), the latter Ixing much more distinct than the former. Below these line^ the external

surface of the parietal lx)ne forms a jx^rtion of the planum tcmporale (s«.r Fig. 3t>).

In the vicinity of the s;igittal suture and near its |)osterior extremity is situated the parietal

foramen, a so-called c^missim- foramen. Sometime^s the internal and sometimes the exlemal

orifice is wanting; the fomicr leads into the sagittal groove.

The most striking structure's upon the cerebral surface (Fig. 65) are the extensix-e gTX»\-es

for the bkxxl-ve'sscls, sulci arteriosi, of whicli. as a nile. there is a well-marked anterior and a

less pronouncexl posterior one. The\v are for the branche\'i of the ni' '

"
'

•
^ \

arc accurate moulds of these vessels.* The cerebral surface also >
>

which accommodate venous sinuses of the dura mater (sec also j^agc 44^; the sagittal border

* Much more rarely sulci irnosi also occur. On the other liand, ihc commencemeot of the sulcus arteriosus is

not infrequently converted into a short canal by a bridge of osseous tissue (see Fig. 65).
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Fig. 66.—The frontal bone seen from in front (^).

Fig. 67.—The frontal bone seen from behind (1).

presents one-half of the sagittal groove, while the mastoid angle contains a small portion of the

sigmoid groove (see also Figs. 43 and 44). Digitate impressions and cerebral juga hkewise occur

and granular foveola; graniilares {Pacchionian depressions) are still more common.

The parietal bone develops in membrane in the third fetal month from a center of ossification situated in the pari-

etal eminence. Even in the new-born the bony trabecule show a distinct radiation from this point.

THE FRONTAL BONE.

The frontal bone (Figs. 66 to 69) consists of a vertical arched portion and of a horizontal

portion. The vertical portion is known as the frontal portion and the horizontal portion is

composed of two orbital plates, and a small median nasal portion. At the orbital margins the

horizontal and vertical portions become continuous.

The frontal portion, the main portion of the entire bone, articulates in the coronal suture

with both parietal bones by its parietal border (Figs. 39 and 40) and in the sphenofrontal suture

with the greater wing of the sphenoid bone. It forms the entire frontal portion of the cranial

vertex and presents two surfaces for examination, an external frontal surface and an internal

cerebral surface.

The frontal surface (Fig. 66) is markedly convex in both the sagittal and the transverse

direction and presents some distance above the orbital cavities two feebly projecting flattened

elevations, the frontal eminences. Immediately above the orbital margins and parallel to them

are two slightly projecting ridges, the superciliary arches, the development of which varies con-

siderably in different individuals; the flat area between these two ridges is called the glabella.

The remainder of the external surface is smooth, although there may be a shght roughening

in the median line which represents the remains of the original frontal or metopic suture.

The supraorbital border is situated at the junction of the vertical with the orbital plate. A
portion of it is furnished by the zygomatic process of the frontal bone, which also forms part of

the external orbital margin and, in the latter situation, articulates with the frontosphenoidal

process of the zygomatic bone in the zygomaticofrontal suture (Figs. 37 and 38). The temporal

line commences at the zygomatic process and separates the frontal surface of the frontal portion

of the bone from the small temporal surface, the latter surface, almost in the sagittal plane,

forming a portion of the planum teniporale and being that part of the frontal bone which borders

upon the temporal surface of the greater wing of the sphenoid bone.

Immediately above the supraorbital border there are foramina, which may be represented

by notches of var}^ing depth in the border itself. The inner one is designated as the frontal

notch or foramen (Fig. 65), while the outer one is known as the supraorbital notch or foramen^

(Figs. 66, 68, and 69).

The inner or cerebral surface of the frontal portion (Fig. 67) presents a median ridge upon

* The supraorbital notch is much more frequently present as a foramen than the frontal notch; sometimes both

of the notches form a single shallow groove.
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its lower j>orlion, the jrontal cnsl, which extends to the joramen catcum (>dit' page 41), and is

continued suj)eriorlv as a groove, the commencement of the sagittal groait (see |jage 44). The

cerebral juga, digitate impressions, and sulci arteriosi u|X)n the cerebral surface of the orbital

]>ortion are sometimes continued uj>on the inner surface of the vertical pbte, as there is no di*

linct boundar)' between the cerebral surfaces of the two portions of the bone. The foramen

uecum is sometimes situated entirely within the frontal bone.

The two orbital plates of the frontal lx)ne are separated by a dc-ep notch, the ethmoidal

notch (Fig. 68 1, wliith articulates with the cribrijorm plate of the etlmioid lx»ne. They jx»sst-s>

two surfaces, a superior cerebral sitrjacf, which forms a jwrtion of the anterior cerebral fossa,

and an orbital surface, which constitutes a ix)rtion of the roof of the orbit. The cerebral surface

(Fig. 67) is separated from the ethmoid bone by the frontoelhmoidal suture (Figs. 43 and 44 .

and is in contact with the lesser wing of the sphenoid lx)ne at the sphenofrontal suture. It

is almost flat and exhibits quite distinct cerebral juga and digitate impressions, as well as the

sulci arteriosi of the anterior and middle meningeal arteries.

The orbital surface (Figs. 08 and 6t)) is distinctly concave, and forms the largest part of

the roof of the orbit and also a jiorlion of its internal and external walls. In this situation it

articulates (Figs. 37 and t,S} with the greater wing of the sjihenoid bone by the sphenofrontal

suture, with the lamina j)apyracea of the ethmoid lx>ne by the fronloethmoidal sulua-, and with

the lachrvmal lx)ne by the frontolachr)mal suture. The apix-arance of the ethmoidal notch

as seen from the inferior surface of the frontal lx)ne between the orbital surface is quite different

from that which it jjresenls from the cerebral surface. It i> not limitetl by a >imple >/ ' .!

its borders are rather broad and irregular, and aa* providcxl with small depreN>it»n>, thi

(iepressiotis, which complete the air-cells of the ethmoid bone. In the septa between the ethmoidal

> ells there arc two grooves or canals, an anterior and a jxjstcrior, which run resj"

(interior and posterior ethmoidal joraniina, situated beside or in the jrotitocthmoid^. -. ..:.;.

give passage to the vessels and nerves of the same name.

The portion of the orbital surface which i> in the inner wall of the orbit always presents a

small dej)rcssion, the trochlear depression 1 Figs. ()8 and (x)), and sometimes a -•

the trochlear spine, both of which are so nametl on account of the librocart:, ,
,

!

the superior obli<|ue muscle being attached in this situation. In the outer portion of the orbital

surface beneath the zygomatic i)rocess there is situated a shallow dej)ression, which lodges the

lachnmal gland.

The nasal portion of the frontal lx)ne (Figs. (>() and 67) is the small nunlian ixmion situated

between the orbital cavities and })rojecting .^mewhat Ix'low the frontal jwrtion. It possesses

a ven- irregular roughened border, known as the nasal border, tor

bone and the frontal process of tiu^ maxilla, and its inferior surface .
•

.

the jrontal spine, which, together with the rough nas;d border, articulates with the bones which

form the skeleton of the nose.

The frontal bone, like many of the cranial Ixmes. contains a cavity, the jrontal sinus (Fig.

102), or, accuratelv ?})eaking, two cavities, which are sc^i>arated by a septum usually placed to

one side of the median line. Like the majority of the bony sinuses they communicate with the

nasal cavitv, the communication in this instance being effected by the two openings (Fig. 67)
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Fig. 68.—The frontal bone seen from below (f).

Fig. 69.—The frontal bone, the greater part of the ethmoid, and the nasal bones in place, seen from
below (f). The frontal bone is white, the ethmoid yellow, and the nasal pink.

Fig. 70.—The ethmoid bone seen from above (\).

Fig. 71.—The ethmoid bone seen from the side (\).

Fig. 72.—The ethmoid bone together with the conchae sphenoidales, which are united with it, seen
from above and partly from behind (\).

situated between the frontal spine and the ethmoidal notch. The development of the frontal

sinuses is subject to great individual variation; they are generally larger in advanced life than

during youth, and they are always situated at the base of the frontal portion, especially behind

the superciliary ridges, the prominence of which is actually dependent upon the size of the sinuses.

They frequently also extend into the orbital plates for a varying distance, and are sometimes

enormously developed and markedly distend the frontal bone in the region of the supercihary

ridges.

The frontal bone is developed entirely in membrane from two completely separated portions, which grow from

two centers of ossification in the frontal eminences; these centers, like those of the parietal bone, appear toward the end

of the second month. Even in the new-born the two halves of the frontal bone are completely separated by the frontal

suture (Fig. 105), which does not disappear until the second year of life and may sometimes be present in the adult, and

is then also termed the metopic stiture. At about the time it disappears the frontal sinuses begin to develop and they

enlarge quite gradually until the time of puberty, when they increase more rapidly.

THE ETHMOID BONE.

The ethmoid bone (Figs. 70 to 73) forms the median portion of the nasal skeleton; and

its cribriform plate aids in the formation of the floor of the anterior cerebral fossa. In the

articulated skull the largest portion of the ethmoid is concealed by other bones; it is quite

centrally placed and articulates with several of the cranial bones and with the majority of the

facial bones.

It has, as a whole, an irregularly cubical form, and presents a median and two lateral por-

tions. The former consists of a small horizontal plate, the cribriform plate, and of a larger

vertical plate, which consists of a small thickened portion situated above the cribriform plate,

the crista galli (Fig. 71), and of a larger portion, the perpendicular plate, situated below the

cribriform plate, which aids in the formation of the bony nasal septum (Fig. 73).

If the median portion of the ethmoid bone be observed from in front or from behind, or, still better, in cross- sec-

tion (Fig. 98), it will be seen to be shaped like a dagger, the handle of which is formed by the crista galli, the guard by

the cribriform plate, and the blade by the perpendicular plate.

Attached to the lateral margins of the lamina cribrosa are the two lateral masses, also termed

the ethmoidal labyrinths, which are air-containing structures with thin bony walls, and form

a part of the outer walls of the nasal fossae and a part of the inner wall of the orbit.

The crista galli (Figs. 70, 71, and 73) is a pointed bony ridge situated in the sagittal plane;

it is high in front and low behind, and gives attachment to the falx cerebri. The cribriform

plate (Figs. 69, 70, and 72) is an approximately rectangular plate situated between the cranial
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and nasal cavities, and it consequently forms a [portion of the roof of the nasal fossae. It pos-

sesses a number of irre^'ular rounded f(jramina, through which pass the olfactory- nerves

from the olfactor)- bulb, which rests ujKJn the cribriform plate; the nerves for the most jKin

continue their course downward in small Ixmy gnj<jves ujKjn the nasal septum and the

lateral nasid wall. The most anterior foramen, fre<|uently incomplete, gives {massage to the

anterior ethmoidal vessels and iur\e. In front of the crista galli, the cribriform jilate sends out

two small, somewhat (|uadranj;ular, Ixjny jjlatelet-s, the aliir proctsits (Fig. 70), which i>a^

toward the base of the frontal crest of the frontal lx)ne and usually complete the foramen cacum
])Osteriorly (Figs. 43 and 44). The cribriform phite is situated in the ethmoidal notch of the

frontal bone and articulates j)0sterit)rly with the ethmoidal spine of the sphenoid bone.

The perpendicular plate (Figs, (k; ami 73) extends downward in the sjjace between the

two lateral masses and forms the anterior sujK'rior jX)rtion of the bony nasal septum. It is

aj)proximately pentagonal in shajje. Its anterior sui>erior lx)rder articulates with the frontal

spine by the frontoetlmioidal suture; its anterior inferior lx)rder is continuous with the

cartilaginous nasal septum*; its inferior lx)rder articulates with the superior border of the

vomer, which forms the remainder of the lx)ny sc-|)tum; its j)osterior border articulates with

the sphenoidal crest of the Ixxly of the sjjhenoid lx)ne by the si)henoethmoidal suture; and its

superior lx)rder is received between two ridges \x\Km the inferior surface of the cribriform plate.

The ethmoidal labyrinths or lateral masses are jjairetl structures. Their cavities are more

or less com|)letely subdi\ided by numerous line U)ny platelets into the ethmoidal cells, which are

only partially situated within the etlimoid bone and are fretjuintl} closed in by neighboring

bones, particularly by the frontal.

\Vf may consequently distinfjuish the ethmoidal tells i)n>jKT, 1. c, thtjsc which arc actually inclosed within the

ethmoid bone by tin- l.imina papyracea, fn>m those which arc closet! in \)y the bonrs adjacent to the ethmoid (the frontal,

l.ii hrymal, sphenoidal, maxillan', and palatine cells).

The e.xtemal surface of the labyrinth fomis a i>ortion of the inner wall of the orbit (Figs.

05 and q6). It is (juadrilateral in fomi, and, on account of its extreme thinned, is known as

the lamina papyracea (Fig. 70), although it is also known as the os planum. In the orbital

cavitv it articulates anteriorly with the laclmnial Umt-. inferior!}' with the maxilla. jK»vteriorly

with the palate bone (the orbital surface) and suiK-riorly with the orbital plateof the frontal U)ne.t

the two ethmoidal joramina (see i)age 61) being situatitl either cU)se to or actually in the fronto-

ethmoidal suture (Figs. i)$ and 06). The margins of the adjacent Ixmes aid more or less in

closing in the ethmoidal cells.

The internal wall of the ethmoidal labyrinth (Figs. 101 and 102) forms the upper portion

of the outer nas;il wall, ami from it two thin rough bony jibtes, whose free margins arc slightly

rolled uj), project into the nas;d fo,ss;i; these are the short superior and the longer middle

turbinated bone (conchir nasales superior el media). The anterior extremity of the middle

turbinated bone articulates with the ethmoidal crest of the frontal process of the ma.xilla, while

* In this situation the jH-rjH-ndicular plate is usually grooxTd for the attachment of the cartila^ of the nasal septum;

it is rarely placed exactly in the median line liut usually de\Tates to one side.

t These sutures have bcXMi pre\iously noted and they wnll Ix considered in detail upon page 79.
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its posterior extremity is attached to the similarly named crest of the palate bone. Between

the superior and middle turbinated bones is situated the superior meatus of the nose, which is

short and developed only in the posterior portion of the nasal fossae. Between the middle and

inferior turbinated bones (the latter structure being an independent bone) is the middle meatus,

in which, covered by the middle turbinated bone, there is a bulging of the ethmoidal wall, the

ethmoidal bulla, a rudimentar)' turbinated bone, and another rudimentary turbinal (the os naso-

turbinale of the mammaha) is the sickle-shaped uncinate process (Figs. 8i and 102), which is also

covered by the middle turbinated bone. It articulates with a process of the inferior turbinated

bone (see below) and helps to close the orifice of the maxillary sinus. Between the uncinate

process and the ethmoidal bulla is a wide fissure, the infimdibidum, which leads both into the

orifice of the frontal sinus and into the ethmoidal cells; its orifice in the nasal fossa is known as

the hiatus semilunaris (Fig. loi).

The ethmoidal cells communicate partly with one another, partly with the air-cells of the

adjacent bones, and in all cases, either directly or indirectly, with the nasal fossae.

The ethmoid bone is completely preformed in cartilage. Ossification commences late (in the fifth month of em-

bryonic life) and proceeds from the lamina papyracea and the middle turbinated bone. In the new-born, the two laby-

rinths have already ossified as far as the superior turbinated bone, but they are not connected, since the cribriform and

perpendicular plates do not possess ossific centers until the first year of life, when they gradually effect a bony union of

the two labyrinths. The remainder of the perpendicular plate does not ossify until the fifth year.

THE INFERIOR TURBINATED BONE.

While the two upper turbinated bodies are portions of the ethmoid bone, the inferior one

(concha nasalis inferior) (Figs. 79, 81, 82, and 98) is an independent structure and it is also the

largest of the three. It is a thin roughened bony plate, the free margin of which is turned upon

itself and slightly rolled up. It consists of a body and of three processes.

The narrow, leaf-shaped body is placed in the sagittal plane. It is convex toward the nasal

septum, concave toward the lateral nasal wall, broader in front than behind, and is provided with

many depressions and small foramina. The anterior portion of the lateral border articulates

with the conchal crest of the maxilla (Figs. 81, loi, and 102), and the posterior portion of this

border is attached to the similarly named crest of the palate bone.

The largest of the three processes is the maxillary process (Fig. 82), which is directed down-

ward and outward, and closes a considerable portion of the orifice of the maxillar}- sinus (see Fig.

loi). The lachrymal process (Figs. 61 and 82), passing forward and upward, articulates with

the lower border of the lachrymal bone by the lachr\'moconchal suture, and forms a portion of

the wall of the nasal duct {nasolachrymal canal) (Fig. 79). The ethmoidal process (Figs. 81, ^2,

and 102) is directed upward and backward and articulates Avith the uncinate process of the

ethmoid bone in the region of the orifice of the maxillary sinus.

The inferior turbinated bone ossifies in immediate connection with the ethmoid bone in the fifth month of em-
bryonic life.

THE LACHRYMAL BONE.

The lachrymal bone (Fig. 78) is an approximately rectangular bony plate, very thin and

frequently even j)erforated, situated in the inner wall of the orbit between the frontal process of
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the maxilla and the lamina papyracca of the ethmoid bone (Figs. 95 and 96). It articubtes

with the nasal portion of the frontal lx)ne alx)ve, with the inferior turbinated bone below, and
extends inward as far as the nas;il foss^i (the sutures are considc-retl ujxjn page 79).

It jjresents an external f)r orbital surjatc, and an internal or ethmoidtil surjacc, which is in

contact with the cilinioid lj<jne. The ethmoidal surface closes in the lachrymul cells, and a

small portion of it aids in the formation of the outer nasal wall in the middle meatus, as it

articulates with the lachrymal process of the inferior turbinated bone by the bclininoconchal

suture (Fig. loi).

The anterior j)ortion of the orbital surface exhibits a wide groove which, together with a

similar groove on the frontal process of the maxilla, forms a depression for the lachnTnal sac

(sec Fig. 77). The posterior boundary of this depression is the posterior lachrymal crest wliich

extends downward into a hook-like jjrocess (bent up anteriorly), the hamulus lacrinuilis (Fig.

78). This is situated in the lachr)'mal notch lx*twecn the frontal process of the maxilla and the

orbital surface of the Ixxly of the same Ijone (see j)age 67). The posterior jwrtion of the orbital

surface, situated behind the lachrymal crest, is smooth.

[The lachrymal bone is formed by (jssification of membrane and usually develops from a single center which appears

during the tliird or fourth month of fetal life. Occasionally two centers apjiear, from one of which the hamulus dcx-dops,

and more rarely a number of centers occur, in which case the bone is rcpa'senti-d by a number of separate [karts.

—

Ed.J

THE NASAL BONE.

The nasal houcs (Figs. 86 and 87) arc two llat, elongated, trajX'zoidal bones, which meet

in the median line to form the bridge of the nose (Figs. 37 and 3S). The intemasal suture

sejKirates the short internal margins of the two Iwnes, while the external margin of each, consider-

ably longer, articulates with the frontal process of the maxilla by the nasomaxillary suture.

The shorter and thicker superior margin is in contact with the nasal i>ortion of the frontal bone

by the nasofrontal suture; the longer and thinner inferior margin forms the uj)Jxt boundary'

of the anterior nares {aptrtura pirijormis) and gives attachment to the cartilaginous nasal

skeleton.

The slightly concave inner (nasal) surface of each lx>ne jiresents a groove, Hit cU:moiJaJ

grooi'c (Fig. 87), for the anterior ethmoidal nerve, and in the neighlx>rhood of this are one or

more fine foramina, llu- nasal joramina, leatling to the slightly convex external surface of the

bone. Both the superior and inferior margins of the lx)ne are usually irregubrly serrated.

[Each nasal bone is developed from a single center of o&sitication which appears in membrane at alxnit the third

month of fetal life. At birth the length of the lx)ni*s hardly exceeds their breadth.

—

Ed]

THE VOMER.

The vomer (Figs. 73 to 75) of the adult skull is a llat single bone, appro.ximately trapezoid

in shape, which fomis the inferior and jK)sterior }X)rtion of the bony nasal septum (Fig. 73).

Its upper end is thickened and spread out into two plates, the ala- (Fig. 74), which articulate

Nnth the inferior surface of the body of the sphenoid bone in such a manner that the sphenoidal

rostrum is recei\ed between them, while the vaginal processes of the pter\goid process and

5
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Fig. 73.—The osseous nasal septum seen from the left side. The frontal, sphenoid, maxilla, and palate

bones, and also the lamina cribrosa of the ethmoid and the ala vomeris, have been sawed
through close to the median line. The ethmoid is yellow, the vomer (except the cut sur-

face of the ala) pink.

Fig. 74.—The vomer seen from behind {\).

Fig. 75.—The vomer seen from the side (y).

Fig. 76.—The right maxilla seen from the inner surface (y).

Fig. 77.—The right maxilla seen from the outer surface (y).

the sphenoidal process of the palate bone (see page 70) are applied to their margins.

The posterior border of the vomer forms the septum choanarum; the narrow anterior border

articulates with the cartilaginous septum of the nose and the anterior portion of the nasal crest

of the maxilla; the superior border is attached to the perpendicular plate of the ethmoid; and

the inferior one is firmly fixed to the nasal crests of the maxilla and palate bone (Fig. 73).

The vomer arises during the third month of fetal life as two plates situated one on either side of the upper part of

the cartilaginous septum of the nose, which subsequently disappears, so that the two plates become adherent after

birth, with the exception of the alae, which remain separated throughout life.

THE MAXILLA.

The maxilla (Figs. 76, 77, and 79) is a paired bone which forms the center of the facial

skeleton, all portions of which are more or less intimately connected with it. It assists in the

formation of the orbit and forms a considerable portion of the nasal fossae and of the roof of the

mouth.

It consists of a body and of four processes, the frontal or nasal process, the zygomatic process,

the palatine process, and the alveolar process. Of these, the alveolar process is directed downward

and the frontal process upward, while the zygomatic and palate processes extend in the hori-

zontal plane, the former externally, the latter internally.

The body of the maxilla is irregularly cubical, and contains a large cavity, the maxillary

sinus (Figs. 76, 79, 97, and 98), also know^n as the antrum 0} Highmore. In the body there may
be recognized four surfaces; the anterior, the nasal, the orbital, and the infratemporal.

The actual facial surface of the bone, the anterior surface (Fig. 77), is convex, and its

superior border forms a portion of the infraorbital margin. - Below this margin is an irregular

rounded opening, the infraorbital foramen (Figs. 37, 38, and 77), which gives exit to the vessels

and nerves of the same name and is the termination of the infraorbital canal. Below the infra-

orbital foramen there is a depression, the canine fossa, which gives origin to the musculus caninus

(levator anguli oris). The anterior border of the facial surface forms a portion of the lateral

boundary of the apertura piriformis (anterior nares), and at the infraorbital margin the surface

becomes continuous with the triangular orbital surface, which articulates with the lachrymal,

zygomatic, and ethmoid bones, but is separated from the greater wing of the sphenoid by the

inferior orbital (sphenomaxillary) fissure (Figs. 95, 96, and 97). This is a smooth surface;

it assists in forming the floor of the orbit, and exhibits a gradually deepening groove, the infra-

orbital groove (Fig. 96), along v/hich there is frequently to be observed an infraorbital suture.
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The infraorbital j^roovt- grailually leads into a canal, the injraorhital canal, which runs to the

injraorbital joramen. The inner niarj^in of the orbital surface pn-Mrnts a notch, the taihrymat

notch (Fig. 77), which accommodates the hamulus of the lachnmal bone.

The
'

lie {V'\^. 77; is situatc*d behind the zygomatic proccs^s. tfAvand ihe

infratemix laxillary fo-iSit-, and a-presents the jxwterior surface of the body of

the maxilla. It bulges somewlul jxisteriorly, forming the tuberosiiy, and pniit-nts a pierygopaia-

tine i^roin'i- (see page 79), and also from two to four small foramina, known as the ahroidr jora

tnitia* which transmit the nerves and vessels of the same name. The superior internal angle

articulates with the orbital pnxtss of the ]jalate Ijone.

The nusal surjact- (Fig. 76) forms the lower jjonion of the outer wall of the nasal fussa;

it exhibits a la ilar ojK-ning, the ori/ice oj tin maxillary sinus. Alx>ve this orifice there

are usually fo> lejjressions which close in the inconijjlete tnaxillary cells of the elhmoiil

lx)ne. Only a small part of the anterior jxirtion of the nasal surface is exposed in the lateral

nasiil wall, the entire roughenetl posterior j)ortion of this surface Ixing conceakxl by other bones,

namely the palate lx)ne, the inferior turbinatetl Ijone, and the uncinate process of the ethmoid

(Fig. 81), which consitlerably diminish the size of the oritke of the maxillary sinus (scr also

page 69). Between the oritke of the sinus and the frontal process there is a deep groove, ihc

lachrymal '"
i)o), which is converte<l into the tiasoUuhrymal catuil by the bchr^mal

l)one and i il prtxess of the inferior turbinatetl lx>ne (see |>age 64). The transition

of the nasal surface to the frontal process is indicatetl by a rough ridge, the ccmchal crest (Fig.

76), for the attachment of the anterior jxjrtion of the inferior turbinated bone icoiuha nasaiis

injtrior) (see al.so jxige 64).

The upiK-r extremity of the frontal process articulates with the nasal (wnion of the frontal

lx)ne by the frontomaxillar)' suture; its inner margin is in contact with the nasal bone by the

nasomaxill re, and its outer »)r lachrymal l>or(ier is oj)Jk>scx1 to the lachr)mal bone along

the lachn! Jary suture (Figs. ,^7 and ^^8). It narrows as it |>asses uj»ward and presents

an external surface, forming the lateral jx^rtion of the bony nose, ami an internal surface, directed

toward the nasal cavity. This internal surface is separatctl fa>m the nasal surface of the body

of the bone by the comhal crest, and parallel to this structure is a less prominent ridge, the

cthmoidai crest, for articulation with the anterior ix)rtion of the mitldle a)ncha of the ethmoid

bone.

The external surface of the frontal •
• •

•

, ,^^^.^^ wliuh, together

with the similarly n^uiuil gnxne of ihi ., a depression for the

accommodation of the lachrymal s;ic. The shaq) anterior border of this fossa is called the

anterior lachrymal crest (Figs. 77 and 95 ). The frontal prtKess also forms the brgest part of

the lateral lx>untlan- of the ajK-riura pirifonnis.

The zygomatic process (Fig. 77) is Irnxul, short, and three-sided, and terminates in a rough

articular surface for the body of the zygomatic bone (zygomaticomaxillarA' suture). The maxil-

lary sinus extends into the base of the proci*ss.

* These load into small canals, th •

terminate in the posterior al\Tf>li. while

infraorbital canal and run within ihc thin anterior waU oi the body o( tbc m&xiiu.
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Fig. 78.—The left lachrymal bone seen from its median surface (J).

Fig. 79.—The lower half of the facial portion of the skull which has been divided horizontally, seen

from above (y).

Fig. 80.—The right maxilla and palate bone, seen from the inner surfaced).

Fig. 81.—The right maxilla, palate bone, inferior turbinated bone and part of the ethmoid, seen from the

inner surface {\).

Fig. 82.—The inferior turbinated bone seen from its lateral surface (|).

In Figs. 79 and 81 the maxilla is colored yellow, the sphenoid green, the palate bone blue, and the ethmoid

orange.

The zygomatic process forms the lower portion of the outer margin of the inferior orbital (sphenomaxillar)') fissure,

and is continued as a flat process, the orbital plate, upon the orbital surface of the body of the bone in such a manner

that it forms the floor of the original infraorbital groove. In young subjects this orbital plate is always separated from

the other bones by the infraorbital siUure, which is also frequently observable in the adult skull.

The alveolar process is convex externally, concave internally, and contains eight of the six-

teen upper teeth. It is directly continuous with the lower surface of the body of the bone, is sepa-

rated from the frontal process by the nasal notch (Fig. 77), and forms the inferior and a portion

of the lateral boundary of the apertura piriformis. Both alveolar processes are in contact in the

median line in the intermaxillary suture, and their superior margins form the anterior extremity

of the nasal crest and the anterior nasal spine. The free inferior margin of the process, the

limbus alveolaris, contains the sockets {alveoli) for the roots of the teeth, and these are separated

from each other by the interalveolar septa. The roots of the front teeth particularly cause the

walls of the alveoli to project externally and in this manner produce the juga alveolaria (Fig. 77).

The apices of the posterior alveoli are situated immediately beneath the maxiUary sinus

and are separated from it only by thin layers of bone (Fig. 98), and at the summit of every alveolus

is the orifice of an alveolar canal (see page 67). Posteriorly the alveolar process is directly

continuous with the tuberosity, anteriorly with the palatine process.

The palatine processes (Figs. 79 and 100) of the two maxillae articulate in the median line

in the anterior portion of the middle palatine suture (Figs. 41 and 42) and form the largest portion

of the hard palate. Each presents a sHghtly concave, relatively smooth nasal surface, wliich

forms the floor of the nasal fossa, and a markedly concave, extremely rough palatine surface,

which is directly continuous externally with the alveolar process. In the median line immediately

behind the junction of the two alveolar processes each palatine process exhibits upon its palatine

surface an incisive notch, and the corresponding notches of the two bones form the inferior

opening of the incisive foramen (Fig. 100), which has two orifices into the nasal fossae, one on

either side of the bony nasal septum (Fig. 78). The palatine surface (Fig. 100) also possesses

rough longitudinal ridges and grooves, the palatine spines and grooves, the latter accommodating

the vessels and nerves of the hard palate.

Upon the nasal surface of the palatine processes the thickened and rolled up margins of

the two bones unite in the median suture to form the nasal crest (Fig. 79), into which is inserted

the inferior margin of the \'omcr. To either side of the anterior extremity of this crest is situated

one of the nasal orifices of the incisive canal.
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THE BONtS OP THE SKULL. •,

In the skull of the ne\v-lx>m and of the chiU! the hard palate always shows an imcisiv^

suture, which is also frequently observed even in adult life (Fig. loo).

In the fetus both the incitor Irrth and their ahtoli arr tittulrd in a special boar, the imtnmitnUan Ivmt or »$ iar*-

sivum, 1 of the hanl (talBir. \\\\ f

the 1>< . f- Sff* !hr niV'T-fJar r,fT»r-i^

ujxm ihc h

The u: r..! fru! it • i.!?). from loui c* f, »r , rr.Tc rs -f .cfj.

fjcation, two of which form the i: . \he othr-

as early as the fourth month of u; ... f . < >• ^

maxilla. The upper jaw of the new-born i»

prtKess is entirely wanting, first - irT-.:. a:.: -. t.-k i-ci.j-inr,. j.,.".<^-.j ur.iu a

considerably latVr period. The c\rn durini; frtal hfe.

THE PALATE BONE.

The palak bone (Figs. 83 to 85) is a flat jtairetl lx»ne, ver\' thin in certain pbccs, which is

applied to the iX)sterior portion of the ma.xilla and also arliailatcs with ihc Sfjhenoid (botlv

and ptcr}goicl processes) and with the inferior turbinateil bones. It consists of two rcctaTi;-

lx)ny plates placed at r' * • !es to each other, one, the horizontal plate, Ix-ing in the h'
-

and the other, the P"

,

'f plate, in the snpttal jdrine. The pabtc bore ?.\<r>

three processes.

The hori :(ts of the two j>alati iw ihc jK»sierit»r

(Figs. 41, 42 -_,. They articulate v..: .. other in the |K)sti... . . .

palatine suture, and with the jialalinc processes of the maxilla in the trans\-cr-

At the posterior extremity of the metlian suture the two i)abte bones together form thi

nasal spine (Figs. 85 and 100), as well as & •
' •'

' - ' -

surface of the hanl j)alate (Fig. 78), ami i

the choanx (Figs. 41 and 42). The rough palatine surface of the 1. e (Fig. 100),

likethcsi face of the
i>

*

and also , : , near the
j ^.,

orifices of the pieryt^opalatine canal. The nasal -

iislinctly concave, like the corresjionding surface of thi <•! the maxiiia.

The perpendicular plate of th- ' • ^ ' ' j. .
.u,

horizontal one. Its maxillary sur, .

portion of the nasal surface of the maxilla and also partly lies in frtml of and iianly closes the

orifice of the maxillary- sinus. Its inter-

of the lateral nas;d wall (Figs. loi and 1 . .

inferior one, the conchai crest (Fig. 85), for the attachment of thi

loi and 102), anil a less i>ronouncctl sujK'rior one, the < r the m.

turbinated bone. At the i>osterior bonder of the jx-qKn

pieryi^opaiatine groove (Fig. 84), which, with the similarly :

Fig. 76) and of the pterygoid process of the sphenoid bone (sec Fig. 53), forms the pterygopala-

tine canal, whose inferior extremity is the
"

" Uer pah: '»;/«. In

its vicinity are als<.> the orifices of sc\-cral si:.-- :.-..., the ^ . ;^V. mcst
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Fig. 83.—The right palate bone seen from behind (|).

Fig. 84.—The right palate bone seen from the outer surface (|).

Fig. 85.—The right palate bone seen from the inner surface (^).
* = surface which completes the pterygoid fossa.

Fig. 86.—The left nasal bone seen from the outer surface (\).

Fig. 87.—The left nasal bone seen from its inner surface (|).

Fig. 88.—The right malar bone seen from the outer surface {\).

Fig. 89.—The right malar bone seen from the temporal surface (j-).

of which perforate the pyramidal process and end on the hard palate as the lesser palatine

foramina.

Of the three processes of the palate bone, the pyramidal process or tuberosity passes back-

ward from the junction of the two plates of the bone, fiUing in the pterygoid notch of the pter}^-

goid processes of the sphenoid bone and completing the pterygod fossa.

The other two processes, the orbital and the sphenoidal processes, are given off from the upper

portion of the perpendicular plate above the ethmoidal crest, and are separated from one another

by a deep notch, the sphenopalatine notch (Figs. 84 and 85). The inferior surface of the body

of the sphenoid bone converts this notch into the sphenopalatine foramen (Fig. 102), an important

communication between the pterygopalatine (sphenomaxillar}') fossa and the nasal cavity,

which gives passage to vessels and nerves (see page 78).

The orbital process (Figs. 83, 85, and 96) is the anterior and larger of the two processes,

and is directed outward. Its upper surface forms the most posterior portion of the floor of

the orbit, articulating with the lamina papyracea by the palatoethmoidal suture and with the

orbital portion of the maxilla by the palatomaxillary suture. Its anterior surface is closely

applied to the maxilla, while the internal one has an irregular boundary and articulates with

the ethmoid labyrinth, where it assists in closing in some of the ethmoidal cells, the palatine

cells. The orbital process is also in contact with the external surface of the body of the sphenoid

bone by the sphenoorbital suture, and forms the posterior portion of the inner margin of the

inferior orbital (sphenomaxillary) fissure.

The thin posterior sphenoidal process (Figs. 83, 85, and loi), directed internally, is applied

to the ala vomeris, to the inferior surface of the body of the sphenoid bone, and to the sphenoidal

conchoe (sphenoidal turbinated bones), and also partly closes the orifice of the sphenoidal sinus.

The palate bone is formed in membrane in the third fetal month and is already ossified at about the middle of

the fetal life, but like the upper jaw it is rather short in the new-born.

The orbital surface of the orbital process is sometimes unusually large, and the width of the perpendicular plate

is subject to great individual variation.

THE ZYGOMATIC BONE.

The zygomatic or malar bones (Figs. 88 and 89) are three -sided, flat, strong bones which

form the prominence of the cheek. They articulate with the frontal, sphenoid, and maxillary

bones (Figs. 37 and 38), and also with the temporal bone by means of the zygoma which bridges

over the temporal fossa (Figs. 39 and 40) (the sutures are described upon pages 37 and 80).

The small orbital plate, placed at right angles to the malar surface, assists in the formation of
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the orbit. The malar lx)nt' presents three surfaces, the jaciai or malar surface, the posterior

or temporal surjace, and the orbital surjacr formed b\- the upj)er surface of the orbital plate.

The orbital surjace is slij^htly concave and its anterior lx)rder forms part of the infraorbital

margin (Fig. 95). it articulates with the orbital surface of the greater wing of the sphenoid

bone, is usually separated from the orbital surface of the ma.xilla by the itijerior orbital (spheno-

maxillary) fissure, and forms a portion of the fl(xjr and of the outer wall of the orbit.

Upon this surface is the zygomaticoorbital joramen (Fig. 88;, leading into a branching canal,

whose external orifices are the zyi^omaticotemporal and zyj^omaticojacial foramina, although

frefpiently these two canals are entirely independent of each other, in which case there are two

zygomaticoorbital foramina (Fi^. 88 j.

The quadrilateral malar plate j)osscsses a convex malar surface and a slightly concave

temporal surface. It articulates by means of its anterior rough margin with the zygomatic

process of the maxilla, and in common with the orbital plate it gives off the jroiUosphcnoidal

process (Figs. 88 and 89), which j)asses upward, fomiing the outer margin of the orbit, and

articulates with the zygomatic ])rocess of the frontal l>one and the zygomatic Ixirder of the greater

wing of the sphenoid lx)ne. The temporal process passes posteriorly to form the zygoma by

articulating with the zygomatic jjrocess of the temporal Ixme (Figs. 39 and 40'. The sutures

between the zygomatic and the adjacent lx)nes have l3een previously note<l (page 37), and will

be reviewed in another j)lace (i)age 80). The malar surface shows the zygomaticofacial foramrn

(Fig. 89); the temporal surface, the zygomaticotemporal joramen (Fig. 88).

The zygonialic Ixtiu- is furnuii in mtmbrane and commences to develop alx)ut the lx*ginning of the third fftal month

from two scjiarate centers of ossifu alion. In rare instances the two portions of the txtne are scparatcii even in adult

life by a suture w hi( h may tx* seen at aliout the middle of the Ijone. .Since the bone is gradually pushed outward during

its development and during the growth t>f the individual, it happens that in one-half of the siKcimens the orbital surface

no longer forms one of the boundaries of the inferior orbital (sphenomaxillary) fissure.

THE MANDIBLE.

The mandible (Figs. ()o to oj?) is a single lx)ne, and is the only bone of the skull which is

connected to the remaining lx)nes by a joint instead of by sutures. It consists of two main

]X)rtions, a body and two rami. The ujtper end of each ramus is comjxjscxl of two processes,

an anterior jwinted coronoid process and a posterior roumled condyloid process (Fig. 93), the

two being separated b\' the notch of the mandible {sigmoid notch). The body of the mandible

is an apj)roximately paralx)loiil bony plate from the jxisterior extremities of which the rami

]niss vertically ujnvard. Its inferior margin is termetl the base of the mandible; the sujx?rior

margin is the alveolar portion, and contains, in the adult, sixteen dental alveoli for the lower

teeth, wliich are separated from each other by the interalveolar septa. The free margin of

the alveolar process is called the alveolar border, and the rtxjts of the teeth, particularly those

of the front ones, exj)and the thin Ixiny mass of the jirocess and produce longitudinal ridges

upon the surface of the bone, the alveolar juga (Fig. 90).

The middle of the external .surface of the body of the mandible exhibits a rough projection,

the mental protuberance (Fig. qo), which marks the union of the orginally separate halves of

the bone (Fig. 80), and to either side of this projection and toward the base of the mandible
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Fig. 90.—The mandible seen from in front (|).

Fig. 91.—The mandible seen from the outer surface (|).

Fig. 92.—The mandible seen from below (y).

Fig. 93.—One-half of the mandible seen from the inner surface (|).

Fig. 94.—The hyoid bone seen from in front and above (|).

is the mental tubercle. Above and to the outer side of the mental tubercle is situated the menial

foramen, giving exit to the vessels and nerve of the same name and forming the inferior opening

of the mandibular (inferior dental) canal, which traverses the greater portion of the body of

the mandible. There is also to be observed upon the outer surface of the body a smooth ridge,

the oblique line, which passes downward from the root of the coronoid process, gradually fades

away, and finally entirely disappears somewhat to the outer side of the mental foramen (Figs.

90 and 91).

The internal surface of the body of the mandible (Figs. 92 and 93) exhibits, to either side

of the median line, a shallow depression which is known as the digastric fossa, since it received

the insertion of the anterior belly of the digastric muscle, and above this there is a short, rough,

irregular prominence, the mental spine, which is usually a paired structure and sometimes also

shows a further transverse subdivision; it gives origin to the geniohyoid and geniohyoglossus

muscles. To the outer side of the mental spine there is a larger shallow depression which lodges

the sublingual salivary gland, and between the sublingual and digastric fossae is the termination

of the rough mylohyoid line, which passes from behind forward and from above downward

upon the inner surface of the body of the mandible and gives origin to the mylohyoid muscle.

A certain distance below the mylohyoid line there is a groove which commences at the

mandibular foramen (Figs. 92 and 93) situated upon the inner surface of the ramus, and gradu-

ally disappears as it passes forward; this is the mylohyoid groove and contains the vessels and

nerve of the same name. Below the mylohyoid line, to the outer side of the depression for

the sublingual gland, and frequently difficult of recognition, there is a much shallower depres-

sion for the submaxillary gland.

Each ramus forms almost a right angle with the body of the bone, and is both broader and

thinner than the body. It passes upward, broadens, and divides into two processes, an anterior

coronoid and a posterior condyloid process, which are separated by the notch of the mandible

(the sigmoid notch).

The ramus, like the body of the bone, possesses an external surface and an internal surface^

a portion of the latter being directed toward the oral cavity. The external surface (Fig. 96)

is roughened at the angle, forming the masseteric tuberosity for the insertion of the masseter

muscle. There is a corresponding rough area upon the inner surface, the pterygoid tuberosity^

for the insertion of the internal pterygoid muscle.

At about the middle of the ramus there is an opening, the mandibular (inferior dental)

foramen (Fig. 93), the superior opening of the mandibular (inferior dental) canal,* which passes

* The mandibular canal is continued within the bone beyond the mental foramen almost to the median line and
gives off small lateral ramifications which lead to the apices of the alveoli.
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obliquely through the mandible to the mental foramen and transmits the inferior denial vessels

and nerve. A thin tonguc-shaixd lx)n\ plate, the linguia, overhangs the anterior margin of

the foramen.

The coronoid process is flattenetl from side to side and terminates in a more or less sharp

ape.x which gives attachment to the temix)ral muscle. In the prolongation of its anterior mar-

gin runs the previously described oblicjue line, and i)assing from its base to the region of the

last molar t(x:)th is a ridge, the buccinator crest (Fig. 93), for the origin of the buccinator muscle.

The condyloid process terminates above in a condyle, whose head (Fig. 91) is separated

from the base of the process by a constriction known as the neck (Fig. 92). The articular surface

itself is ellipsoidal and its longitudinal a.\is is placetl almost transversely, although directed

somewhat j>osteriorly, so that the condyloid process, in contrast to the coronoid, is compressed

from before kickward. Uj)on the anterior surface of the neck of the condyle there is a shallow

pterygoid depression, which receives part of the insertion of the external pterygoid muscle.

The lower jaw is (ortmtl in nu-mtjranc alxjut ^! irtilagr, a lartilaftc of ihc Nistcral skeleton whith .iiirks

the jxjsition <»f ihr .wlull mandible. The first lentc .lion ap|»cars in the second (eta! •rv'^'h •!'*r-« 'vyh <i6n

external t a .Mrcond renter a|i|Kar^ uIjovc the first, and the two unite in ry

form a gt - vc for the reception of the teeth. Even at birth the two halves ol ..iy

separated by a synihondroMS, and thrv do not unite until the first year. The lundyloid pnxcis is prrlormrd in cariii*^

and is dcvclo|K-d by the direct transfonnation of the cartilage into bone. The lower jaw of the nrw-lxirr! -- • r'> ).m,

possesses no alveolar portion, and the ramus is still but poorly developed and forms a vrry olxttsc angle v.

THE HYOID BONE.

The hyoid bone (Fig. 94) is a small horseshoe-shajHxl structure situate<l in the base of the

tongue; it docs not articulate with the skull but is connccttxl with it by the style t.

It consists of a botly, from either side of which procectl the greater and tlu .< c/ ,.'i,.na.

The body is slightly curNal horizontally, the anterior surface being rt)ugh and slightly convex,

the jwstcrior one smooth and slightly concave. The greater corniia arc long and thin and arc

connected to the Ixxly either by lx)ny tissue or by cartilage, n '
" nc

tissue or by a joint. They pass horizontally outwaal from the U . \c<\

backward and usually slightly ui)wanl, their ends exhibiting a bulbous thickening. The Usser

cormia arc fretjuently cartilaginous, and arise close to the bases of the ga-ater ones; they arc

dircctcxl upward, however, and also outward and backwartl. They an ' ' •• r than the

greater comua and arc connectetl with the styloid process of the lem; the stylo-

hyoid ligament. The nature of their attachment to the hyoid bone is subject to considerable

variation.

The hyoid bone is ; he

greater comua, however, :
_ ,

to

ossify at Inrth, the lesser comua at a much later |>en(«l . far into the stylohyoid

ligament (sec page 119), just as the styloid prrKc** d»e*. I ).. „;_.^c origin.

THE ORBITAL CAVITIES.

Each orbit (Figs. 05 to gq) is a quadrilateral prismatic space ha\-ing the shape of a tall

horizontal pyramid, the apc.x of which is situated posteriorly in the region of the optic
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Fig. 95.—The left orbit seen from in front (|).

Fig. 96.—The median wall of the left orbit, the outer wall having been removed (j).

Fig. 97.—The outer wall of the right orbit, the median one having been removed (|).

In all these figures the frontal bone is violet: the ethmoid orange; the lachrymal pink; the sphenoid green; the

nasal, parietal, and zygomatic bones white; and the palate bone blue.

foramen. Its base is a quadrangle with rounded corners, and forms the entrance to the cavity

(aditus orhitcE).

The four walls of the orbit are designated the superior, the internal, the external, and the

inferior. Since there is no sharp dividing-line between the superior and internal and between

the internal and inferior walls, and also since such a dividing-line is partly absent between the

external and superior wall, the pyramidal orbital space possesses for the most part no sharp

angles; indeed, posteriorly the pyramid has practically but three sides.

Each orbit is formed by seven bones: the frontal, the sphenoid, the ethmoid, the lachrymal,

the maxilla, the zygomatic, and the palatine. The sutures between these bones are described on

pages 79 and 80. The upper wall or the roof of the orbit (Fig. 95) is formed by the orbital

portion of the frontal bone, and in the posterior portion also by the lesser wing of the sphenoid

bone. It is horizontal, smooth, and slightly concave.

The inner wall (Fig. 97) is formed anteriorly by the lachnTnal bone and posteriorly by

the lamina papyracea of the ethmoid bone and by a small portion of the ala parva of the sphenoid

(near the junction of the inner wall with the roof). Below the lamina papyracea, the orbital

surface of the maxilla extends upward from the floor upon the inner wall, and its frontal process

also forms a narrow portion of the inner wall, internal to the lachrymal bone and immediately

adjacent to the internal orbital margin. The inner wall of the orbit is approximately vertical

and its anterior portion exhibits the fossa for the lachrvTnal sac.

The floor of the orbit (Fig. 99) passes quite gradually into the inner waU, and its posterior

portion is separated from the largest (posterior) portion of the outer wall by the inferior orbital

(sphenomaxillary) fissure. Its greatest portion is formed by the orbital surface of the maxilla,

only a small posterior portion being formed by the orbital process of the palate bone. In the

anterior portion of the orbit the zygomatic bone also forms a narrow strip of the floor, but the

extent to which it takes part is subject to considerable variation (see page 71). The inferior

orbital wall is quite smooth and is almost exactly horizontal (slightly inchned outward, forward,

and downward).

The outer wall of the orbit (Fig. 97) is the most isolated of all, since the two orbital fissures

separate from it the remaining walls in the posterior portion of the orbit. The inferior orbital

(sphenomaxillary) fissure separates more than half of the length of the outer wall from the floor,

and one-third of its extent is separated from the roof by the superior orbital (sphenoidal) fissure.

It is practically formed by two bones, the orbital surface of the greater wing of the sphenoid

bone contributing the posterior portion, and the orbital surface of the zygomatic bone the anterior

portion. The latter portion, however, also contains a part of the orbital portion of the frontal

bone, which extends downward more or less from the roof. The outer wall of the orbit is slightly
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concave and is not exactly vertical, but directed somewhat from above downward and from

without inward.

The margins of the orhit are known as the supraorbital and the infraorbital. They are,

of course, connected at their extremities by the lateral walls of the orbit.

The supraorbital margin (Fig. 96) is usually sharj>er than the inferior one; it is formed

by the frontal Ixjne (the vertical plate and the zygomatic process) and contains one shallow

notch or two deeper ones, the supraorbital and jrontal twlclu's or joramitta (Fig. 67), which trans-

mit the frontal and sui)raorbital vessels and nerves. The frontal lx>nc extends lower down

internally than it does externally. The infraorbital margin (Fig. 99) is formed internally by

the nuixilla, and externally by the zygomatic Ix^ne, these lx>nes extending internally and

externally as fur as the frontal lx)ne. A jjortion of the internal margin (Fig. 97) is furnished

by the anterior lachrymal crest of the frontal j)roccss of the maxilla, and its smoothest jxjrtion

is situated alxne this crest. The external margin (Fig. 97) is forme<i by the zygomatic bone,

particularly by its frontosjjhenoirlal process.

The following foramina and fissures lead either into or from the orbit:

1. The oplic joramcn (Fig. 96), situated in the root of the lesser wing of the sphenoid bone,

leads from the cranial cavity to the a{)ex of the orbit and transmits the optic ner\'e and the

ophthalmic artery.

2. The superior orbital (sj)henoitlal) fissure (Fig. 95), between the greater and lesser wing

of the si)henoid, also leads from the cranial into the orbital cavity and transmits the ophthalmic,

oculomotor, trochlear, and abducens nerves antl the superior oj)hthalmic vein. This fissure

separates the outer from the upi)er wall of the orbit. Its internal j)orlion is wide; its external

portion is narrow and doscxl by a membrane.

3. The injcrior orbital (sphenomaxillar)) fissure (Fig. 95), between the maxilla and the

orbital process of the jialate bone on one side and the greater wing of the sphenoid bone or the

L,'reaterwing and the zygomatic Ixme on the other, leads from the i)ter)goj)alatinc (sphenoma.x-

illary) fossii into the orbital cavity and transmits the infraorbital vessels and nerve. It separates

the outer wall from the lliKJr of the orbit and is larger antero-externally than it is jx>stero-

intemally. The external lx)undar)- of the fissure is furnishctl by the crista orbitalis of the

greater wing of the sphenoiil l>)ne.

4. The sui)erior opening of the misohuhrynial (nasal) canal (Fig. 90), in the fossa for the

lachr>inal sac; this canal leads from the orbital into the na.s;d cavity and transmits the naso-

lachrymal (nasal) duel.

5. The anterior ethmoidal foramen (Figs. 95 and 96), jiassing from the orbital to the cranial

cavity and transmitting the anterior ethmoidal vessels and nasal ner\e.

6. The posterior ethmoidal foramen (Figs. 95 and 96), leading into the nasal cavity and

transmitting the posterior ethmoidal vessels. Both this and the preceding foramen arc situated

in or to one side of the frontoethmoidal suture in the inner wall of the orbit.

7. The zygomaiicoorbihil foramen or foramina (Fig. 97), in the outer wall of the orbit, pass

through the malar bone to the temporal fossa and to the face, and transmit the nerves and vessels

of the same name or their branches.

8. The entrance of the infraorbital canal (for the vessels and ner\e of the same name),
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Fig. 98.—A frontal section through the anterior part of the skull, showing the orbits, the nasal fossae,

and the maxillary sinuses (|-).

Fig. 99.—The floor of the left orbit seen from above, the roof having been removed ({).

Fig. 100.—The maxilla, palate bone, and lower ends of the pterygoid process of the sphenoid, seen from
the oral surface (the hard palate) (^).

leading to the infraorbital foramen, is situated in the floor of the orbit. It commences at

the inner end of the inferior orbital fissure as the infraorbital groove (Fig. 99).

9. The jrontal and supraorbital foramina, situated in the supraorbital margin.

The orbit contains the following depressions or fossae

:

1. The fossa for the lachrymal gland (Fig. 69), on the frontal bone beneath the outer

portion of the supraorbital margin.

2. The trochlear depression (Fig. 68), also on the frontal bone, where it passes into the

inner wall of the orbit, for the attachment of the pulley of the superior oblique muscle.

3. The fossa for the lachrymal sac (Fig. 99), situated in the inner wall of the orbit between

the anterior lachrymal crest of the frontal process of the maxilla and the posterior lachrymal

crest of the lachr}Tnal bone.

The only groove in the orbit is the infraorbital groove (Fig. 98), upon the orbital surface

of the body of the maxilla.

There are several projections into the orbital cavity. These are the anterior and posterior

lachrymal crests which form the fossa for the lachrymal sac, and a bony spine upon the greater

wing of the sphenoid bone near the outer margin of the superior orbital fissure, the spine for

the external rectus muscle (Fig. 99), The frontal bone occasionally presents a trochlear spine

alongside of the trochlear depression.

The orbital walls vary greatly in their thickness. The thinnest wall is the inner one, both in the region of the

lamina papyracea of the ethmoid bone and also in that of the lachrymal bone, the latter bone even being sometimes

defective. The roof of the orbit not infrequently contains a portion of the frontal sinus, in which case it is hollow.

The outer wall is usually the thickest.

THE NASAL CAVITY.

The bony nasal cavity (Figs. 99, loi, and 102) is subdivided into two symmetrical nasal fossae

by the nasal septum, which is frequently oblique and not exactly in the median sagittal plane.

The cavity is highest just behind the anterior nares and gradually becomes lower toward the

posterior nares, and nine of the bones of the skull—the nasal, frontal, ethmoid, sphenoid, maxilla,

palate, inferior turbinated, lachr}'mal, and vomer—take part in its formation. In each nasal

fossa there may be recognized a roof, a floor, an internal wall, and an external wall. The anterior

opening of the two bony nasal fossae is known as the apertura piriformis (anterior nares), while

the posterior opening of each is the choana. The former (Figs. 37 and 38) is bounded by the

nasal bones and by the frontal processes and bodies of the maxilla, while each choana (posterior

naris) (Figs. 41 and 42) is bounded by the palate bone, the internal plate of the pterygoid

process, and the body of the sphenoid bone. The roof of the nasal cavity is formed anteriorly

by the two nasal bones and by the nasal portions of the frontal bones, in the middle by the
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cribriform plate of the ethmoid, and posteriorly by the body of the sphenoid. It is curved so that

its anterit)r and posterior portions also form, so to speak, an anterior and a posterior wall.

The lloor of the nasiil fossa (Fig. 79) is f<jrmed by the upper surface of the hard pabte,

composed of the palatine processes of the maxilla.- and the horizontal pbtes of the palate bones.

The internal or median wall is smooth and of simj)le comjxjsition, the anterior jwrtion

being incomplete in the lx)ny skeleton. The external wall is extremely complicated. The

median wall (Fig. 72) is the nasal sipluw, the antero-supcrior j>ortion of which is formed by the

])cq)endicular plate of the ethmoid Ixjne, tiie j>ostero- inferior i>ortion by the vomer. It is

attached above to the frontal crest of the frontal lx)ne, below to the nasal crest of the hard pabte,

and behind and alx)ve to the sjjhenoidal crest and rostrum.

The external nas;d wall (Figs. loi and 102) exhibits three i>ecuHar foliate prominences

the free margins of which are rolled uj) upon themselves; these are the turbitiatcd bon^s or

conclur nasales.

The inferior of these is an independent lx)ne, the concha nasi iujcrior. It is the brgesi

and longest of the turbinated lx)nes, while the superior is the smallest and shortest. The superior

and middle turbinated Ixjnes are processes of the ethmoid Ixme.

The outer jHJrtion of each nasal foss;i is divided into three canals by the three turbinated

lx)nes: the superior meatus, Ix-twecn the suj)eri()r and middle turbinatcxl lx)nes; the middle

Dicalus, between the middle and inferior turbinated Ixjnes; and the injerior imaius, between

the inferior turbinated lx)ne and the ncK)r of the nas;d fossii. .\lx)ve the sui)erior turbinated bone

in the superior meatus is situated a deft-like recess known as the splumuthmoidal recess.

The portion of the nascd foss^i situated Ixtween the inner margins of the turbinated bones

and the nasal septum is termed the common meatus oj the nose; the jxisterior ix)rtion situated

Ijchind the ]wsterior extremities of the turbinated bodies is known as the nasopharynx or naso-

pharyngeal meatus.

The external nas;d wall is formed by the following bones: the etlmioiil (sujK-rior posterior

portion); the nas;il surface of the frontal j)rcxess of the maxilla (sujX'rior anterior |X)rtion)

and the nas;d surface of the Ixxiy of the Ixjne (inferior anterior jx^rtion); the vertical pbte of

tlie palate lx)ne (iK)sterior inferior portion); the inferior turbinated Ix^ne (inferior middle

]>ortion); and the inner surface of the lachnmal Ixone (quite a small jK)rtion in the anterior part

of the middle meatus).

In aildition to the main nasal cavity there is a series of accesson* cavities; these are the

air-containing cavities of the majority of the cranial bones, particularly of the maxilla, frontal,

sphenoiil, and ethmoid.

There is a large number of o])enings leading into the nasal cavity.

(a) The foramina of the cribriform plate of the ethmoid bone in the roof of the nasal cavity,

transmitting the olfactoiy nerves and the anterior ethmoiilal vessels and ner^•es.

{h) The superior orifice of the incisive canal (Fig. 70), on either side of the nasal crest in

the lloor of the nasal cavity, which transmits the temiinations of the anterior palatine vessels

and nerve.

((•) The inferior orilice of the nasolachrNinal canal in the inferior meatus, which contains

the nasolachrvmal duct.
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Fig. ioi.—View of the lateral wall of the right nasal fossa, the nasal septum having been removed (4).

Fig. 102.—View of the lateral wall of the right nasal fossa, the middle turbinated bone having been

removed (i).

In these figures the frontal bone is violet, the lachrymal pink, the ethmoid orange, the maxilla yellow, the

palatine blue, the sphenoid green, and the other bones white.

Fig. 103.—The left pterygopalatine fossa seen from the side, after the removal of the zygomatic bone (f).
The maxilla is yellow, the palate bone blue, the sphenoid green, and the zygomatic and temporal bones white.

{d) The hiatus semilunaris (Fig. loi), in the middle meatus in the region of the infundib-

ulum, which leads to the orifice of the frontal sinus (Fig. 102) and to the openings of the anterior

ethmoidal cells ; the middle meatus also contains the orifice of the maxillary sinus.

(e) The openings of the middle and posterior ethmoidal cells in the superior meatus.

(/) The upper and posterior portion of the nasal cavity contains the sphenoethmoidal

recess, the orifice of the sphenoidal sinus (Fig. 102), the small posterior ethmoidal foramen

(leading into the orbital cavity and transmitting the vessels of the same name), and the spheno-

palatine foramen (Fig. 102), which accommodates the ganglion and vessels of the same name

and communicates with the pterygopalatine (sphenomaxillary) fossa.

THE ROOF OF THE ORAL CAVITY, THE HARD PALATE.

The roof of the oral cavity (Fig. 100) is formed by the hard palate. It is a markedly concave

elliptical bony plate, composed of the palatine processes of the maxillae and of the horizontal

portions and of part of the pyramidal processes or tuberosities of the palate bones. It presents

in the median line the median palatine suture, upon which a bony swelling, the torus palatinus,

is occasionally observed; it also contains the transverse palatine suture and sometimes the

remains of the incisive suture. At the anterior extremity of the median suture is situated the

single incisive foramen, l:)y which the bony oral cavity communicates with both bony nasal

fossae; posteriorly in the horizontal plate of each palate bone is the greater palatine foramen,

and the pyramidal process contains the lesser palatine foramina (inconstant). All these foramina

are the orifices of the pterygopalatine canal.

THE PTERYGOPALATINE FOSSA.

The pterygopalatine. or sphenomaxillary fossa (Fig. 103) lies between the anterior surface

of the pterygoid process of the sphenoid bone, the perpendicular portion of the palate bone, and

the posterior extremity of the maxilla. It is funnel-shaped and is continued directly downward

into the pter)'gopalatine canal, which is bounded by the same three bones. It opens out supe-

riorly into the inferior orbital (sphenomaxillary) fissure which communicates with the orbit

and externally the pterygomaxillary fissure connects the pterygopalatine with the infratem-

poral fossa.

Opening into the pterygopalatine fossa are the foramen rotundum, by which it communicates

with the cranial cavity, the pterygoid canal, which passes horizontally backward in the root of

the pterygoid process, and the sphenopalatine foramen, leading into the nasal cavity. The

fossa contains the sphenopalatine ganglion of the maxillary nerve as well as arteries and veins.
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The ptcn'gopalatine canal, pnxceding from the pteryKopalalinc fossa, is formed by the union

of the pterygopalatine grooves of the pterygoiti process and of the palate bone and maxillary

Ix^ne; it gives otT fine canaliculi which pass to the nasal cavity, and finally subdivides into a

number of canals which terminate in the palatine foramina.

THE INFRATEMPORAL FOSSA.

riiL injroliniporal (zyi^omat'u ) jossa ( Kig. 103; lias only a partial lx)ny boundary, and is

directly continuous above with the temponil f().ss;i at the infratcmiK)ral cresl of the greater wing

of the sphenoid bone.

It is situated between the infratemjioral surface of the greater wing of the sphenoid lx)ne,

the infratemporal surface and tuberosity of the maxilla, and the external plate of the pler\'goid

process. It has no external or posterior boundary.

The Sutures of the Skull.

The sutures of the skull are sulxlivided into the long sutures of the cranial vertex and the

short sutures between the remaining cranial lx)nes. The long sutures are namctl according to

their shape, the shorter ones acctirding to the l>ones which they separate. Several sepamie

sutures are frecjuently grouped together and named as a single suture; for example, the frt>nio-

ethmoidal suture.

The coronal sutitrt- (Figs. 37 to 40 i> Miuaietl between the parietal margin> 01 tm ironlal

and the frontal margins of the parietal lx)nes.

The sa}iiUal suture (Figs. 45 and 40) is situattxl Ix-twetn the sagittal margins of the two

jiarictal Ixines.

The himbdoid suture (Figs, y), 40, 45, ami 46) is situattxl l>eiween the occipital margins of

the parietal lK)nes antl the lamlxloid margin of the txcipital.

The squamosal suture (Figs. 7,() and 40) is situatetl iKtween the squamous margin of the

parietal lx)ne and the jiarietal margin of the s(juamous |Kirtion of the temjx)ral.

The occipitomastoid suture (Figs. 3c> and 40) is situate<l Ixtween the occipital margin of the

mastoid jKirtion of the temporal lK)ne and the mastoid margin of the s<]uamous portion of the

(xcii)ital. It frequently contains the mastoid foramen.

The parietomastoid suture (Figs. 30 and 40) is situatetl Ix'twtrn the mastoid angle of the

parietal lx)ne antl the parietal notch and a i)art of the mastoitl ix>rlion of the tem]x>ral

Umc.

The sphenoparietal suture (Figs. 30 ami 40) is situatcxl Ixtwit-n the sphenoidal angle of ihc

parietal bone and the i>arietal angle of the sphenoid bone.

The sphenojrontal suture (Figs. 39 and 40) is situate*! between the frontal margins of the

greater and lesser wings of the sphenoid bone and the orbital ix)rtion of the frontal \yone.

The sphenoorbital suture is situated between the anterior margin of the external surface of

the body of the sphenoid bone and the orbital pnxess of the palate bone.

The sphenoethmoidal suture is situated between the crest of the sphenoid bone and the

po tcrior margin of the perpendicular plate of the ethmoid.
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The sphenosquamosal suture (Figs. 39 and 40) is situated between the squamous margin

of the greater wing of the sphenoid bone and the sphenoidal margin of the temporal bone.

The jrontoethmoidal suture (Figs. 37, 38, 43, and 44) is situated between the inner margin

of the orbital portion of the frontal bone (the outer margin of the ethmoidal notch) and the

outer margin of the cribriform plate of the ethmoid, between the posterior margin of the nasal

portion of the frontal bone and the anterior margin of the cribriform plate (foramen ccBCum),

and also between the upper margin of the lamina papyracea of the ethmoid and the inner margin

of the orbital portion of the frontal bone. The latter portion of the suture is in the inner wall

of the orbit and frequently contains the ethmoidal foramina (Fig. 96).

The nasofrontal suture (Figs. 37 and 38) is situated between the nasal portion of the frontal

bone and the upper margin of the nasal bone.

The internasal suture (Figs. 37 and 38) is situated between the inner margins of the two

nasal bones.

The frontomaxillary suture (Figs. 37, 38, and 95) is situated between the nasal portion of the

frontal bone and the frontal process of the maxilla.

The frontolachrymal suture (Figs. 37 and 38) is situated between the orbital portion of

the frontal bone and the upper margin of the lachrymal bone.

The zygomalicofrontal suture (Figs. 37 to 40) is situated between the frontosphenoidal

process of the zygomatic bone and the zygomatic (external angular) process of the frontal.

The sphenozygomatic suture (Figs. 39 and 40) is situated between the zygomatic margin

of the greater wing of the sphenoid and the zygomatic bone.

The zygomaticotemporal suture (Figs. 39 to 42) is situated between the temporal process of

the zygomatic bone and the zygomatic process of the temporal bone.

The zygomaticomaxillary suture (Figs. 37 and 38) is situated between the zygomatic bone

and the zygomatic process of the maxilla.

The nasomaxillary suture (Figs. 37 and 38) is situated between the frontal process of the

maxilla and the outer margin of the nasal bone.

The etkmoideomaxillary suture is situated at the junction of the inner wall with the floor of

the orbit and sej^arates the lower margins of the lamina papyracea of the ethmoid bone from the

orbital surface of the body of the maxilla.

The lachryinoconcJml suture is situated between the lachrymal process of the inferior tur-

binated bone (concha nasalis inferior) and the lachrymal bone.

The lachrymomaxillary suture (Figs. 39 and 40) is situated in the inner wall of the orbit

between the lachrymal margin of the maxilla and the anterior (and inferior) margin of the

lachrymal bone.

The lachrymoethmoidal suture is situated in the inner wall of the orbit between the lachr}Tnal

bone and the lamina papyracea of the ethmoid.

The intermaxillary suture (Figs. 37 and 38) is situated between the alveolar processes of

the two maxillae.

The palatomaxillary suture, in the floor of the orbit, is situated between the posterior margin

of the orbital surface of the maxilla and the orbital process of the palate bone.

The palatoethmoidal suture is situated immediately alongside of the preceding suture
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between the posterior extremity of the lamina papyracea of the ethmoid and the orbital pro-

cess of the jjalatc Ix^nc.

The median palatiuv suture (Figs. 41, 42, and looj traverses the hard palate in the median

line.

The tmusverse palatine suture (Fij,'s. 41, 42, and 100) is situated between the jialaiinc proc-

esses of the ma.xilhe and the horizontal jx^rlions of the palate Ixjnes.

The following sutures arc inconstant: the injraorbiiaJ suture (sec page 66), the incisive

suture (see page 6t>), the petrosquamosal suture (see page 54), the squamosomastoid suture (see

page 53), the sphenomaxillary iw/Mff (between the ptengoid process and the body of ilur max-

illa), the frontal or metopic suture (see page 60;, and the sutura nwnJosa (sec jiagc 47).

The petrooccipital and sphenopetrosal fissures are fiUeil with fibrocartilage {petroouipiial

and sphenopetrosal synehondroscs *).

The Skull of the New-born.

The skull of the new-lxjrn (Figs. 104 to 106) tiilTers in many respects from that of adult

life (see the development of the individual lx)nes of the skull). The vertical plate of the occipital

bone still exhibits the sutura mendosa (Figs. 105 and 106) and is separated from the lateral por-

tions by the posterior intraoccipital synchondrosis; the lateral jxjrtions are scfviniled from the

basilar j)orlion by the anterior intraoccipital synchondrosis. The two halves of the Ixxly of the

sphenoitl are still sei)aratetl by the intersphenoidal synctwndrosis and the spiiftioouipiiaJ syn-

chondrosis separates the sphenoid from the (xrcipital lx)ne.

In the temjK^ral lx)ne may lx.» observed the tympanic atniulus, one of the most striking forma-

tions of the skull of childh(xxl,and also the squamosomastoid suture, which still completely .s<*pa-

rates the squamous and the jx-trous (together with the mastoid) jxjrtions. The two halves

of the frontal lx)ne are separati^l In' the jrontal suture, and the incisive suture is still visible in

the maxilla, that is to siiy, in the hani palate. The maxilla and the mandible are still quite

differently shaixxl from the adult structures, and the latter bone exhibits a mcilian suture. The
ethmoidal labyrinths arc indeixMident of each other. But mast striking is the incomplete ossi-

fication of the cranial vault. In the lines of the ^ 'hen- art " - ' - mem-
branous connections of the contiguous Ixmy man; h form . :rly in

those situations where seveml sutures come together. These sjxices aa- known as the jotUandUs

or /a«//V;<//, and six of them may Ix' recogni/.e<l, two of V ' :

1. The jrontal or anterior jontanelle (Fig. 105) is i. ^. . . . .... .angular in

shape, the short diagonal lx?ing siluatetl in the tnuisverse and the long in the sagittal

direction. It cKcurs at the junction of the frontal, sagittal, and coronal sutures, between the

two halves of the frontal lx)ne and the two parietal bones.

2. The occipital or posterior jontanelle (i'\^. 105) is small and triangular, and is situated

at the junction of the sagittal and lambdoid sutures, between the two parietal bones and the

vertical portion of the occipital bone.

* True synchondroses cxUt in the skull only during childhood.
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Fig. 104.—Skull of a new-born child from the side (f).

Fig. 105.—Skull of a new-born child from above (f).

Fig. 106.—Skull of a new-born child from behind and below (f).

3. The two sphenoidal jontanelles (Fig. 104) are of medium size, irregular in form, poorly

defined, and situated between the parietal angles of the greater wings of the sphenoid bones

and the sphenoidal angles of the parietal bones, in the location of the later-developed spheno-

parietal sutures and the contiguous bony margins.

4. The two mastoid jontanelles (Fig. 106) are situated between the mastoid angles of the

parietal bones and the parietal notches of the temporal bones, extending outward to the neigh-

boring bony margins. They resemble the antero-lateral fontanelles in respect to their size,

shape, and boundaries.

By the progressive ossification of the fiat bones of the cranial vault, the fontanelles become

closed in the first year of life, rarely later, the frontal fontanelle closing last (at the end of the

first or the beginning of the second year) . At the same time the coronal, sagittal, and lambdoid

sutures develop, whereby small bony areas frequently remain as independent structures within

the sutures, and are known as supernumerary hones, Wormian hones, or ossa suturarum. They

are particularly common in the sagittal and lambdoid sutures, where they are sometimes

present in large numbers and are occasionally of considerable size.

The Skeleton of the Extremities.

The skeletons of the upper and lower extremities are more or less similar. They are com-

posed of: (i) The girdle of the extremity, and (2) the free extremity. The shoulder girdle

is composed of the scapula and the clavicle; the pelvic girdle of the two pelvic bones. The

skeleton of each free extremity consists of a proximal, a middle, and a distal segment, these

being represented in the upper extremity by the bone of the arm, the bones of the forearm, and

the bones of the hand, and in the lower extremity by the thigh-bone, the bones of the leg, and

the bones of the foot. The skeleton of the proximal segment of each extremity consists of a

single bone: in the upper extremity, the humerus; in the lower one, the femur. The middle

segment is formed by two bones: the radius and ulna in the forearm; the iihia and fihula in

the leg. The distal segments, the hand and the foot, contain a number of bones, those of the

hand being subdivided into the carpal bones, the metacarpal bones, and the phalanges of the

fingers, and those of the foot into the tarsal bones, the metatarsal bones, and the phalanges of

the toes.

The extremities also contain a number of sesamoid bones; they occur in the upper ex-

tremity only in the hand; in the lower extremity they are to be found both in the foot and also

in the region of the knee (the knee-cap or patella).
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Fig. io8.—The dorsal surface of the left scapula (^).

Fig. 109.—The costal surface of the left scapula (^).

Fig. no.—The left scapula seen from the outer angle and axillary border (J).

Fig. III.—The left clavicle seen from below (§).

Fig. 112.—The left clavicle seen from above (§).

This border receives the insertion of the serratus magnus muscle, which also extends outward upon the costal

surface in the vicinity of the superior and inferior angles, so that the costal surface presents two shallow triangular areas

for the attachment of muscles, in addition to the subscapular fossa.

The superior border presents a notch, the scapular notch (Figs. 108 and 109), which may
be either deep or shallow, and to the outer side of this there projects from the superior margin

a strong, curved, hook-like process, the coracoid process (Fig. 109). This arises by a broad

base between the scapular notch and the outer angle, and is at first directed upward and some-

what forward; it then becomes narrower, makes a distinct turn, and passes forward and out-

ward to end in a roughened apex.

The axillary border (Fig. no), so called because it is directed toward the axilla, is slightly

thickened and roughened, particularly toward the external angle. A furrow separates this

elevated border from the anterior surface of the bone.

The internal angle is cither a right or an obtuse angle; the inferior one is acute with a mark-

edly rounded apex. At the external angle is situated the so-called head of the scapula, which

presents the articular surface for the head of the humerus, the glenoid cavity (Fig. no), which

is smooth, slightly concave, and shaped Hke a pear with the apex upward.

Above the glenoid cavity is a small surface, the supraglenoidal tuberosity (Fig. no), which

gives origin to the narrow cord-like tendon of the long head of the biceps, and below the cavity

there is a larger, markedly roughened surface, the injraglenoidal tuberosity, which gives origin

to the broad strong tendon of the triceps. The head of the scapula is separated from the

remainder of the bone by a slight constriction called the neck.

The spine of the scapula (Fig. 108) arises by a broad base from the dorsal surface between

the supraspinatous and infraspinatous fossa?, and gradually becomes higher as it passes from

the vertebral border to the neck of the bone. It passes over the neck, overhangs the glenoid

cavity from above and behind, and terminates in a strong, broad, flattened process, the acromion.

Internal to its apex, the acromion presents an elongated, flat, articular surface for the attach-

ment of the acromial end of the clavicle.

The scapula is preformed in cartilage during fetal life. The first center of ossification appears in the third month
of embryonic life in the region of the neck, but ossification proceeds so slowly that large areas are still cartilaginous in

the new-born. During the first year of life an independent center appears in the coracoid process,* from which is formed

the greater portion of this projection. At the age of puberty special epiphyseal centers make their appearance, in the

apc.x and the base of the coracoid process, in the acromion (usually several centers), in the base of the scapula, in the

inferior angle, in the glenoid fossa (usually somewhat later), sometimes in the margin of the spine of the scapula, and

(even earlier, in the tenth year) in the external angle of the scapula in the region of the origin of the biceps tendon.

* In reptiles, birds, and the lowest mammalia the coracoid process is an independent bone.
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The ditTtrt-nt accessor)' centers fuse with the main center between the seventeenth and the twrniieth of iweniy-

fiflh years.

The scapular noK h is s'lmetiines converted into a. foramen by a bridge of oeacous li&sue.

THE CLAVICLE.

The clavicle (Figs, iii and 1 12) is an S "^'^iiix^ tubular bone in which may be recognized a

middle portion and two ends. The middle jKjrtion is termetl the body, and the ends are named

ficm the lx)ne.s with which they articulate, the inner one Ixing calletl the strrnaJ extremity and

the outer one the acromial extremity.

The sternal end (Fig. 112) is thick, trianj(ular in cross-section, and convex anlerioriy; ihe

acromial end is flattened and concave anteriorly. At the inner end of the sternal extremity

there is a triangular articular surface (Fig. iii ), which helj)s to form the stemoclavicubr articu-

lation, and external to this facet a roughening ujj<jn the lower surface of the Ijone, the costaJ

tuberosity, for the attachment of the costoclavicular (rhomboid) ligament.

The Ixxly is triangular, like the sternal end, but its edges are rounded. As a rule, there

is a nutrient foramen at aU)ut the middle of the inferior surface near the anterior margin ( Fig. 112).

The tlattened acromial extremity bears ujKjn its lower margin a roughenetl surface, the

coracoid tuberosity, for the attachment of the coracoclavicular (conoid and traixrzoid) ligament,

and also a small smooth articular facet for connection with the acromion.

The clavicle is preformed in cartilage.* The main center of ossification apf>cars as ear'-, .is <)•.<- ^vrr-.'.h »rck

of embrj'onic life, so that the clavicle is the first jMirtion of the embr>-onic skeleton to crssify. •

sesscs an epiphyseal center, which is flat and docs not apjx-ar until from the fifteenth to the eigti:cTi:,ii v'

The Skeleton of the Free Upper Extremity,

the hu.merus.

The humerus (Figs. 113 to 116) is a typical long lx)nc. It is comjxjsc*! of a long middle

piece, the sliajl, and of two thickened extremities, the superior and inferior extremities.

The upj>er extremity bears the head, which is jilacetl at an angle with the axis of the bone

and is directed inwan.1 and somewhat backward. It is almost hemisjilurical (Fig. 115) and is

separated from the shaft of the Ixme by a shallow constriction, the anatomical ntck. In addition

to the head, the upi)er or proximal extremity of the humerus presents two rs,

a larger one directc<l outward, the t^reater tubercle, and a smaller one looking .; .nci,

the lesser tubercle, and between the two there is a deep groove, the intertubercular or bicipital

groove.

The greater tubercle is composed of three faci

(Fig. 115. I ), infraspinatus (Fig. 115. a), and teres r.

of the subscapular muscle. The upjx-r fxmion of the i: 'he

long head of the biceps runs in the groove and is accom|'.i;:it n m ll^ ujc^i i-.u. . >. .. ......... u...... . .... v..,.-„,c of

•he shouider-joint.

Below the tubercles, at the junction of the upper extremity and the shaft, there is a decided

* The tissue in which the first center of ossification of iho claxncle appears is not true cartilage but prochondral

tissue, which subsequently gradually assumes the character of true cartilage on either side of the ossific center.
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Fig. 113.—The left humerus seen from behind (^).

Fig. 114.—The left humerus seen from in front (^).

Fig. 115.—The head of the left humerus seen from above (|).

Fig. 116.—The lower end of the left humerus seen from below (f).

diminution in the thickness of the bone, forming what is called the surgical neck, because the

humerus is easily broken in this situation.

The upper portion of the shaft of the humerus is ahnost cyhndrical, while the lower portion

is prismatic and flattened.

Passing downward from either tuberosity upon the upper portion of the shaft there is a rough
ridge; one is the greater tubercular (bicipital) ridge, which gives insertion to the pectoralis major
muscle, and the other the lesser tubercular (bicipital) ridge, into which the latissimus dorsi and
teres major muscles are inserted. The intertubercular (bicipital) groove is continued down-
ward between these ridges for a short distance and they form its lips (Fig. 114).

Below the greater tubercular ridge upon the outer and posterior portion of the shaft there

is a large, flat, roughened surface, the deltoid tuberosity (Fig. 114), for the insertion of the deltoid

muscle, and at about the middle of the shaft and upon its inner aspect there is a roughening,

which is rarely distinct, for the insertion of the coracobrachiahs muscle. Near this rough surface

there is a large nutrient foramen (Fig. 114) which leads downward into the bone as the nutrient

canal.

In the lower half of the shaft three surfaces, an antero-internal, an antero-external, and a

posterior, can be recognized. The two anterior surfaces are separated from each other by a flat

elevation and from the posterior one by the sharp external and internal borders of the bone (Fig.

114). The external border commences below the deltoid tuberosity and is separated from it

by a shallow groove for the radial (musculospiral) nerve (Fig. 114). It is sometimes termed the

musculospiral groove, and gives attachment by its margins to the outer and inner heads of the

triceps muscle. It pursues a spiral course about the middle of the humerus, passing from above

downward and from within outward and gradually disappearing below.

The lower portion of the shaft becomes flatter and broader, and its lateral borders run
downward to terminate in two rough projections which are known as epicondyles (Fig. 116),

the sharp outer border passing to the small external epicondyle and the inner one to the more
prominent internal epicondyle. The posterior surface of the internal epicondyle presents a

shallow groove for the ulnar nerve.

Below the epicondyles is situated the lower articular surface of the humerus (Fig. 116) which
articulates with the bones of the forearm. This articular surface presents a separate area for

each bone, a large trochlea with a median groove being situated internally for the ulna and a
smaller hemispherical capitulum externally for the radius. Above the trochlea and upon the

antero-internal surface at the level of the epicondyle there is a moderately deep depression, which
is known as the coronoid fossa (Fig. 114) because it accommodates the coronoid process of the

ulna when the arm is flexed, and above the capitulum, upon the lower portion of the antero-
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external surface, is the much smaller and shallower radial jossa (Fig. 114) for the head of the

radius. (Opposite to these two fossie upon the lower portion of the posterior surface is situattnl

a broad deep depression, the olecranon jossa (Fig. 113), which accommodates the olecranon

when thi' arm is extcndi-d.

The humerus, like most of the long bones, is developed from a center of ossification for the diaphysis or shaft and

from two or more epiphyseal centers. The diaphyseal center apjiears in the eighth week; the ejiiphyses are still car-

tilaginous at birth. During the first year a center appears in the upper epiphysis (for the head), then follow those for

the capitulum, the greater tubercle, the lesser tubercle, and finally those for the trochlea and separate centers for each

cpicondyle which appear between the tenth and twelfth year. Complete ossification of all pans of the tjone and the

disappearance of the synchondroses between the epiphyses and the diaphysis do not occur until fnim the twentieth to

the twenty-second year.

Between the olecranon and coronoid fossa- the humerus is as thin as paper and sometimes even [x-rforated. The

cpicondylcs serve as points of muscular origin, the internal one giving origin to the suix-rficial flexors and prtjnators of

the forearm, the external one to the superficial extensors, .\lxtvc the internal epicondyle the inner b<Jrdcr of the humerus

occasionally presents a second process, known as the supracondyloid process. The inner fxirtion of the trochlea extends

lower than docs the external portion, and its surface represents an almost complete cylinder, which is interruptetl only

by the thin Ixmy plate between the coronoid and olecranon fossa-. The capitulum is placed somewhat anteriorly and

is scarcely visible from behind.

THE ULNA.

The ulna (Figs. 117 to iiq) is a three-sided ])rismatic long bone which is thick above and

quite small below. It is comjiosed of a shaft and of a superior and an inferior extremity. The

strong upper extremity j)resents a semilunar or (greater sigmoid notch (Figs. 117, 119, and 124),

which articulates with the trochlea of the humerus and is constricted in its middle. Its anterior

])ortion rests upon the up])er surface of the coronoid process (Fig. 119), a broad bcak-Hke pro-

jection directed anteriorly, and its ])osterior ])ortion re.^^ts upon the anterior surface of a vcr}-

strong bony process, the olecranon, which forms the tip of the ellx)w and j)rojccts quite a distance

above the coronoid [)rocess. The external t)r radial side of the ])ro.ximal extremity of the ulna

])resents a notch, the radial or lesser sigmoid notch (Fig. 116), for the head of the radius, and

jiassing downward from this cavity there is a rough longitudinal ridge, the supinator ridge (Fig.

117). Immediately below the coronoid process is situated a broad roughened area which is

directed anteriorly, and is temied the tuberosity (Fig. 119).

The olecranon receives the insertion of the large triceps muscle, the extensor of the forearm, and the supinator

ridge gives origin to the gR-ater portion of the .supinator brevis muscle. The brachialis amicus muscle is inserted into

the tuberosity and the coronoid process also gives origin to jxirtions of several of the muscles of the fort*arm.

The .s7/<7// of the bone Ixcomes much thinner and more roundetl toward its lower extremity,

so that while thi' bone resembles a three-sideti pri.sm in its uj)|)er portion, it becomes cylindrical

in its lower fourth. In the shaft may be recognized an anterior volar, a i>osterior or dorsal, and

an internal or ulnar surjace. The internal surface is sejiarated from the posterior one by the

dorsal border, and from the anterior one 1)\' the volar border. The third border is sharp and

is directed toward tlie radius; it sej)arates the anterior from the posterior surface and is called

the interosseous ridge (Fig. iig). Tiie volar surjace contains the nutrient joramcn, from which

a nutrient canal passes toward the elbow within the bone, but otherwise the surface exhibits no

peculiarities.
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Fig. 117.—The left ulna seen from the outer surface (§).

Fig. 118.—The left ulna seen from behind (f).

Fig. 119.—The left ulna seen from in front (f).

Fig. 121.—The left radius seen from in front (|).

Fig. 122.—The left radius seen from the inner side (f).

Fig. 123.—The left radius seen from behind (f).

Fig. 124.—The upper extremities of the radius and ulna seen from above and somewhat in front (f).

Fig. 125.—The lower extremities of the radius and ulna seen from below (|).

The inferior extremity of the bone is rounded and is also called the capitulum. Its radial

side presents an articular surface for the radius, the articular circumference (Fig. 119), and a

pointed process projecting beyond the capitulum, the styloid process (Figs. 117 to 119). The
distal surface of the capitulum and the articular circumference are both covered by cartilage.

The center for the diaphysis of the ulna appears in the third fetal month; the centers for the epiphyses 'appear

after birth, that for the lower epiphysis not being present until the sixth year. The upper epiphysis has two centers

for the olecranon (only the apex of which is formed by the epiphysis) and one for the coronoid process. There is also

a special center for the styloid process.

THE RADIUS.

The radius (Figs. 121 to 125) is the outer of the two bones of the forearm, and in contrast

to the ulna, it is narrow and thin above and broad and thick below.

Its superior extremity (Fig. 124) is formed by the disc-Hke head of the bone, a distinct

constriction below the head being designated as the neck, -which portion of the bone is cylindrical.

dorsal border. dorsal herder.

*T^e volar bordar-^

radius..

Fig. 120.—Transverse section through the bones of the forearm, taken at about the middle of their length (schematized).

volar border ^ °
,ulna

The upper surface of the head exhibits a depressed articular surface for the capitulum of the

humerus, and the upper circumference of the margin of the head is termed the articular cir-

cumference (Fig. 124).

Below the neck the upper portion of the volar surface presents a strong, rough, marked
projection, the tuberosity (Figs. 121, 122, and 124), for the insertion of the biceps muscle.

The shaft of the radius, like that of the ulna, is shaped like a three-sided prism, and the

three surfaces are arranged in a similar manner, so that volar, dorsal, and lateral surfaces, and
volar and dorsal borders, and an interosseous ridge may be recognized (Fig. 1 20). The interosseous
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THE BONES OF THE HAND. l^

ridge is situated opposite to the similarly named ridge of the ulna, and is only the sharp margin

possessed by the radius, the two remaininj^ margins having markedly rounded edges.

The three surfaces of the radius exhibit no structure of particular note, except that the

volar surface contains the nutrient foramen, the nutriiiit canal, like that of the ulna, passing in

a proximal direction through the compact substance into the medullan- cavity.

The broad inferior extremity (Fig. 125) is flattened, so that a volar and a dorsal surface are

distinctly dilTerentiated. The interosseous ridge terminates Ix-low in a slightly excavated surface,

the ulnar or sii^nwicl notch (Fig. 122), which articulates with the capitulum of the ulna. Oj)jx)sitc

to this surface, upon the radial side, {\\v styloid process (Figs. 121, 123, and 125) projects beyond

the lx)ne; it is broader and less ])ointed than the corresi)onding process of the ulna.

The volar surface of the inferior extremity (Fig. 121) is smooth and slightly concave; the

dorsal surface is traversed by ridges (Fig. 123*) which separate distinct grooves for the tendons

of the extensor muscles of the hand and of the fingers, a particularly deep one accommodating the

tendon of the extensor poUicis longus muscle.

The distal or carpal articular surjacc is directed toward the caqvil bones; it is concave and

usually distinctly sul^divided into two facets (Fig. 124'!, l)y means of which the radius articulates

with the scaphoid and semilunar bones.

The radius is somewhat shorter than the ulna and the two lx)nes are so related that the ulna projects cx)nsiderabl)'

beyond the proximal end of the radius and the radius extends Ix-yond the distal extremity of the ulna. Both Ixjncs :jc

cur\ed, but in an opjxjsitc direction, so that the concavities of the two bones arc directed toward each other. The ulna

also exhibits a slight torsion.

In supination both bones of the forearm are parallel and the interosseous ridges are opposite one another ^Fig.

120); in pronation the bones are crossed, since the inferior extremity of the radius (together with the hand) rotates about

the ulna, while the head of the radius rotates in the radial notch of the ulna. In addition to their aniiu" h each

other, the radius articulates with the humerus and the carpal bones, but the ulna articulates with the 1. .

The development of the radius is similar to that of the ulna. The center for the diaphysis ap: !

fetal month, while the nuclei for the epijjhyses do not appear until the tifih year, the up|>er ejiiphysi- i

from a single center, .\ccessor)' nuclei apjx'ar still later in the tubercle and in the styloid processes of the radius. Ossi-

fication is !U)t iKinplcte until the twentieth year.

The Bones of the Hand,

the carpal bones.

The eight bones of the carpus (Figs. 12O to 131) are arranged in a proximal and a distal

row. Passing from tiie radial to the ulnar side the i)roximal row contains the ncvicular or

scaphoid bone, the lunate or semilunar Ix^ne, the triquetral or cuueijorm bone, and the pisijorm

bone. Passing in the same direction, the distal row is com])osed of the greater muHcngulcir

bone or trapezium, lesser multangular bone or the trapezoid, the as capitatum or os magnum,

and the hamate or unciform Ixme.

The bones of the proximal row (really the first three only) are not situated in a straight

line, but are curved so as to form an arch which is slightly convex proximally and markedly

concave distally (Figs. 128 and 129). In the distal row the capitatum projects markedly toward

the proximal row and is accommodated by its concavity.
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Fig. 126.—The lower ends of the bones of the forearm, and the carpal and metacarpal bones in their

natural positions, seen from the dorsal surface (f).
The preparation was made from a frozen hand, whereby the relative position of the bones could be perfectly determined.

Fig. 127.—The same preparation seen from the volar surface (f).

Fig. 128.—The bones of the left hand seen from the dorsal surface (|).

Fig. 129.—The same preparation seen from the volar surface (f).

Fig. 130.—Frozen preparation of the bones of the left hand, together with the lower ends of the radius

and ulna, seen from the dorsal surface (f).

Fig. 131.—The same preparation seen from the volar surface (f).

All the bones are irregularly shaped and are difficult of description. The navicular (scaph-

oid) bone is ellipsoidal; its distal surface is excavated, and the radial border of its palmar

surface is provided with a rough tubercle (Fig. 127). The lunate (semilunar) bone is shaped

like a half-moon, the triquetrum (cuneiform) resembles a short three-sided pyramid, and the

pisiform bone is irregularly spherical. The greater (trapezium) and lesser multangular (trape-

zoid) bones are irregularly cubical and the pahnar surface of the former exhibits an elongated

flattened elevation, the tubercle (Fig. 127). The capitatum or os magnum is the largest bone

of the set, and its length is much greater than its breadth; its proximal end is large and forms

the head of the bone, which is covered with cartilage. The hamatum (unciform) is also large

and irregularly wedge-shaped, and its palmar surface is provided with a flat, slightly curved

process, the hamulus or unciform process (Fig. 129).

The carpal bones do not lie in a single plane, but form an arch which is convex posteriorly

and concave anteriorly. The concavity is increased by the two bony prominences which are

situated upon both the radial and the ulnar sides of the palmar surface of the carpus and form

the carpal groove. The radial carpal eminence (Figs. 127 and 131) is formed by the tubercles

of the navicular and greater multangular bones; the ulnar eminence, by the pisiform bone and

the hamulus of the hamatum.

The small, almost spherical pisiform bone is situated only in the palmar surface of the carpus

;

all of the remaining carpal bones i)ossess a roughened dorsal and palmar surface. Both surfaces

of the four bones situated at the radial and ulnar margins of the carpus, the navicular (scaphoid)

—

greater multangular (trapezium), triquetrum (cuneiform), and hamatum (unciform)—are con-

nected by lateral, radial and ulnar surfaces, but the numerous remaining surfaces (numerous

on account of the irregular shapes of the bones) are smooth articular facets covered with cartilage

for articulation with each other, with the radius, or with the metacarpal bones.

The pisiform bone has but a single articular facet for connection with the triquetrum (cunei-

form), but all of the remaining carpal bones have several articular surfaces. The most important

of these are the following: the navicular (scaphoid) and lunate (semilunar) bones each possess

a convex articular surface which articulates with the distal end of the radius; the triquetrum

is not connected with the ulna, however, but with an intervening disc of cartilage. Of the joints

between the proximal and the distal row of the carpal bones, the most important is that between

the convex surface of the head of the capitatum and the concave surfaces of the lunate and

navicular bones.
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THE BONES OF THE HAND. 9

1

The greater multangular articulates with the first metacarpal bone by a distinctly saddle-

shaped surface; the lesser multangular (trapezoid) articubtes with the second, the capitatum

(os magnum) with the third, and the hamatum (unciform) with the two remaining metacarpal

bones (Figs. 126 and 127).

In addition to these, the following less important articular facets may he noted: on the naWcular (scaphoid), for

the lunatum (semilunar), capitatum (<js magnum), greater (trapezium), and lesser multangular (irapeZiuid) bones; on

the lunatum (semilunar) Ixine, for the navicular, cajiitatum (os magnum), tri<iuetral (cuneiform), and hamate (und-
form) Ixjnes; on the tri(|uetral (cuneiform) bone, for the lunatum (semilunar) and hamatum (unciform); on the greater

multangular (trapezium), for the navicular and lesser multangular (trapezoid) bones, and usually quite a small facet

for the second metacarpal Ixine; on the lesser multangular (trajK-zoid) bone the articular facets include the greater por-

tion of the surface of the bone, there being facets for the second metacarpal, the greater mulungular. the capitatum,

and the navicular bone; on the capitatum (os magnum), for the hamatum (unciform), lesser multangular (traf>e2oid),

the second, the third, and the fourth metacarpal bones; and on the hamate (unciform) bone for the capitatum, iriquc-

trum, and lunate lj<jne.

.Ml of the carpal bones are cartilaginous at birth, and each ossifies from a single center. In the capitatum and
hamatum the center appears during the first year, in the remaining bones between the third and the ninth year, and
in the pisiform not until the twelfth year or even later.

Supernumerar)' carpal bones are not rare. The most frequent is a central bone, a jKJrtion of the skeleton situated

between the two rows, the appearance of which is explained by the development of the cartilaginous carpus, in which
the bone is clearly represented. In the adult it is usually fused with the navicular, forming its tubercle.

THE METACARPAL BONES.

The five metacarpal bones (Fig. 126 to 131) are tyj)ical long bones in which may be recog-

nized a proximal extremity or base, a shajl, and a distal extremity or head. The bases articulate

with the distal row of carpal lx)nes, the heads with the jiroximal row of the phalanges. The
metacarpal bone of the thumb is the shortest, that of the index-finger the longest, and they grad-

ually decrease in length toward the little finger.

The bases of the metacarpal lx)nes are irregularly cubical and thicker than the shaft; that

of the metacarpal Ixjne of the thumb bears a saddle-shaped surface for articulation with the

trapezium, and the remaining ones present, in addition to the articular facets for the carpal

bones, lateral surfaces for articulation with each other. The base of the third metacarpal bone
presents a styloid i)rocess (Fig. 128) which is directed toward the radial side.

The base of the first metacaqjal Iwne has a single articular surface; that of the second has three, a small radial

one for the greater multangular (trapezium), a large pro.ximal one for the lessor multangular (trapezoid), and a small

ulnar one for the base of the third metacarpal bone; the base of the third metacarpal presents a larger proximal facet

for the capitatum (os magnum), a small radial one for the second metacarjial lx)ne, and a small ulnar one for the fourth

metacarpal Ixine; the base of the fourth metacar])al bcjne similarly jxissi-sses a pn>ximal facet for the hamate (unciform)

bone, a radial one for the third, and an ulnar one for the fifth metacaqial l)one; and the base of the fifth metacarpal
has a proximal facet for the hamate (unciform) Iwne and a radial facet for the fourth metacarpal (Figs. 127 and 129).

Each of the nutrient foramina leads into a nutrient canal which pursues the same direction as those of ihc bones of the

forearm.

The shaft of each metacarpal bone, wiiii the exception of that of the thumb, is apjjro.xi-

matcly three-sided, and possesses a palmar and a dorsal border. The palmar border becomes
flat as it passes toward the base, while the dorsal border widens out into a surface as it

approaches the head.
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The heads of the bones are provided with spherical articular surfaces, and their sides present

depressions which serve for the attachment of ligaments. Their bases (with the exception of

that of the freely movable bone of the thumb) are closely approximated, but both the shafts

and the heads are separated by large interspaces which are known as the interosseous spaces

(Figs. 126 and 127). Between the heads these spaces are filled by ligamentous masses, between

the shafts by muscles.

According to the statements of most authors, the metacarpal bones develop from a diaphyseal center in the middle

of the bone and from an epiphyseal center in the head; only the metacarpal bone of the thumb differing in that its epi-

physeal center is in the base. Occasionally the third metacarpal has a separate center for its styloid process. The
epiphyseal centers do not appear until after birth, while the diaphyseal center appears very early (in the ninth week)

before the centers in the radius and in the ulna.

THE BONES OF THE FINGERS.

Each finger has three bones or phalanges, but the thumb has but two (Figs. 128 to 131).

These are designated as the proximal or first phalanx, the middle or second phalanx, and the

distal, terminal, ungual or third phalanx. The thumb has no middle phalanx. The phalanges

diminish in length as we pass toward the finger-tips, so that the terminal phalanges are the

shortest, and the longest phalanx is the proximal one of the middle finger.

The phalanges are long bones composed of a proximal extremity or base, of a shajt, and

of a distal extremity or trochlea. The bases of the proximal phalanges have concave hemi-

spherical' sockets for the heads of the metacarpal bones; the articular surfaces or bases of the

remaining phalanges present a double concavity separated by a median elevation.

The shafts of the phalanges have sharp lateral borders, and their dorsal surfaces are con-

vex, their pahnar ones plane or slightly concave. The short bodies of the ungual phalanges

terminate in a rough horseshoe-shaped expansion, the ungual tuberosity (Fig. 130). The distal

extremities of the proximal and middle phalanges exhibit small fossse, similar to those upon

the heads of the metacarpal bones, for the attachment of ligaments, and the nutrient canals

run toward the finger-tips, in an opposite direction to those of the other bones of the extremity.

The phalanges are developed like the metacarpal bone of the thumb, each phalanx being ossified from a center in the

shaft and from an epiphyseal center in the proximal extremity; there are no centers for the distal ends. The proximal

phalanx ossifies first (third month) and then follow the middle and the terminal phalanges.

THE SESAMOID BONES.

In addition to the bones previously described, the hand also contains a var}^ing number

of sesamoid bones. Two of these are constantly found at the metacarpophalangeal joint of the

thumb, and occasionally others occur at the similar joints of the index and little fingers, but

in the latter situation they may be replaced by fibro-cartilage. In the thumb they are usually

covered with cartilage upon one side and are connected with the articulation. There is also

usually a sesamoid bone at the interphalangeal joint of the thumb.

THE SKELETON OF THE HAND AS A WHOLE.

The metacarpal and phalangeal bones do not lie in one plane, but form a curved surface,

convex upon the dorsum and concave in the palm; in the metacarpal region this curve may
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Fig. 132.—The right innominate bone seen from the outer surface (|).

Fig. 133.—The right innominate bone seen from the inner surface (J).

foramen. It is composed of a body (Fig. 134) and of two rami, a superior and an inferior

ramus, which, like those of the pubic bone, form boundaries of the obturator foramen.

In the adult innominate bone the thickened and somewhat constricted portion of the bone,

upon whose outer surface is the acetabulum, gives off a bony plate, the ala of the ilium (Fig.

134), which passes upward and presents an external convex and an internal concave surface.

Below and in front of the acetabulum, the middle portion of the bone sends out a second plate,

which is perforated by the obturator foramen (rami of the pubis and ischium).

The ala of the ilium (Fig. 137) is shaped like the horns of a buck, without the tips. In

the middle it is frequently as thin as paper. Its superior margin is markedly thickened and

rough and is known as the crest of the ilium, and upon this crest are three rough lines, produced

by the attachment of the abdominal muscles. They are most distinct in the middle of the iliac

crest, where it is thickest and reaches its greatest height, and are termed the external, the

internal, and the middle lips of the crest (Figs. 132 and 134).

Anteriorly the crest of the ilium ends in a spine, the anterior superior spine (Figs. 132 to

134), and at the posterior extremity of the crest there is another less pronounced spine, the pos-

terior superior spine (Fig. 131). Below the posterior superior spine, and separated from it by

a shallow notch, is the posterior inferior spine, and below this the posterior margin of the

innominate bone presents a deep paraboloid notch, the great sciatic notch (Fig. 132), whose

upper boundary is formed by the posterior margin of the ala, and its antero-inferior one by

the bodies of the ilium and ischium.

Below the anterior superior spine at the anterior border of the body of the ilium is situated

the anterior inferior spine (Figs. 132 to 134). It is placed at a greater distance from the anterior

superior spine than is the posterior inferior from the posterior superior one, and is situated im-

mediately above the upper and anterior margin of the acetabulum.

The external surface of the ala of the ilium (Fig. 132) is rough and convex, and presents

three rough lines which indicate the areas of origin of the gluteal muscles. These lines are

designated as the posterior or superior, the anterior or 7niddle, and the inferior gluteal lines.

The posterior gluteal line is almost vertical and runs across the posterior portion of the ala

of the ilium to the upper boundary of the great sciatic notch, and the small area of the ihum

which it bounds gives origin to a portion of the glutasus maximus muscle and contains both

posterior spines.

The long anterior line passes backward in an arched manner from the anterior superior

spine; it is at first almost horizontal, then nearly vertical, and ends near the superior line at

the upper margin of the great sciatic foramen. The surface of the ala included between it and

the superior hne gives origin to the glutasus medius muscle.

The inferior line is considerably shorter than the anterior one. It commences between the

anterior superior and anterior inferior spines and passes backward almost horizontally above

the acetabulum to the middle of the great sciatic foramen. It is but slightly curved and is apt
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to be the least distinct of the three lines. The surface included between it and the anterior

gluteal line gives origin to the gluta-us minimus.

The inner surface of the ala (Fig. 133) is composed of two jiortions, of which the larger

anterior one is slightly excavated and is known as the iliac jossa, while the jx)Sterior one is uneven

and is further sulj<livi(led into two areas, an anteroinferior one, the auricular surface (Fig. 135),

for articulation with the similarly named surface of the sacrum, and a jxjsiero-superior e.xtremelv

rough one, the tuberosity oj the ilium (Fig. 133), which corresponds with the similarly named

surface of the sacrum. At the border of the auricular surface there is a distinct groove known
asthe paraglenoidal i^romr (Fig. 133).

The iliac fossa, the middle of which is frequently as thin as paper,* is separated from the

remaining portions of the innominate bone (the Ixxly of the ilium, the pubis, and the ischium) by

a line which is continued uj^on the pubis and is known as the arcuate line (Fig, 133). This

line forms a portion of the dividing-line between the true and the false pelvis, the terminal iilio-

pectineal) line, and is consequently also known as the iliac portion of the terminal line.

The body of the ilium ft)nns the upper portion of the acetabulum (see page 96) and a por-

tion of the boundar)- of the great sciatic notch. It is directly continuous, jjarticularlv u\xin

its inner surface, with the ala of the ilium above, and in the adult with the bodies of the pubis

and ischium below.

The pubic bone is intimately connected by its body with the ilium and with the ischium,

and forms a portion of the acetabulum (sec page 96). At the junction of the bodies of the pubis

and ilium there is a low rounded elevation, the iliopectineal eminence (Fig. 135), which belongs

to both lx)nes in the adult after the ossification of the synchondrosis.

Passing downward and forward from the body of the pubic bone is the approximatelv

three-sided superior ramus (Fig. 135), which is practically horizontal, and forms the upjx-r

boundary of the obturator foramen. Its anterior extremity, which also gives origin to the

inferior ramus, presents an oblong surface, the symphysis (Fig. 133), for articulation with the

bone of the opposite side, and the anterior surface is directed forward and outward, the inferior

one inward and forward, and the ])osterior one toward the interior of the jK-lvis. The upjK-r

border ])resents a sharj) edge, the crest of the ])ubis (Fig. 133), which represents the continuation

of the arcuate line of the ilium and is the i)ubic portion of the iliopectineal line. The crest ter-

minates anteriorly in a small projection situated about a lingerbreadth from the symphysis and

known as the tubercle or spine of the pubis (Figs. 132 and 134).

At the junction of the superior ramus with the Ixnly of the pubis the ]X)stcrior or pelvic

surface of the lx)ne ])resents a broad shallow grcKive, the obturator t^rooi'c (Fig. 132), which gradu-

ally fades away as it j)asses inward u{>on the inferior surface toward the obturator foramen.

The sharp ridge which forms the inner boundary- of tiie groove is known as the obturator ridge

(Fig. 131).

The obturator groove is usually bounded in front and below by a process directed toward

the obturator foramen, the anterior obturator tubercle (Fig. 133), and a posterior boundan.- is some-

times furnished by a posterior obturator tubercle, which arises from the ischium and is also directed

* Sometimes there is a foramen in this situation.
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Fig. 134.—The right innominate bone seen from in front (i).

Fig. 135.—The right innominate bone of a five- or six-year-old child seen from the inner surface (\).

In Figs. 134 and 135 the ilium is yellow, the ischium green, and the pubis blue. Parts that are still cartilaginous are white.

Fig. 136.—The same seen from the outer surface (|).

toward the obturator foramen. Between these two tubercles is stretched the upper margin of

the obturator membrane (see page 129).

The inferior ramus of the pubis is flatter and possesses but two surfaces, an anterior and

a posterior or pelvic surface. It passes obliquely downward and outward from the symphysis

and is connected with the inferior ramus of the ischium at the site of a slight constriction.

The ischium is shaped very much like the pubis, and in the adult its body is intimately

connected with those of the ilium and pubis. It forms the antero-inferior boundan,' of the

great sciatic notch, and in this situation presents a sharp triangular projection, the spine (Fig.

132). Below the spine is situated the lesser sciatic notch, which is not so deep as the greater

one and is formed entirely by the ischium, its inferior boundary being furnished by the large

rough tuberosity of the ischium (Fig. 132), which forms the main portion of the outer surface

of the superior ramus. From the tuberosity, the thin flat inferior ramus passes forward and

upward (Fig, 134), forming almost a right angle with the superior ramus of the ischium. To-

gether with the inferior ramus of the pubis, it forms the lower boundary of the obturator foramen.

The acetabulum (Fig. 132) is formed by the bodies of the ilium, pubis, and ischium, but

dividing-lines between its component portions are visible in youthful individuals only. It is

a hemispherical cavity with elevated margins looking directly outward, and only the anterior

inferior portion of the margin toward the obturator foramen is incomplete; this gap is known

as the acetabular or cotyloid notch.

The floor of the acetabulum is composed of two differently shaped portions. The larger

portion, the semilunar surface (Fig. 132), is smooth and covered with cartilage; it forms the

upper and lateral portions of the cavity and extends downward to the borders of the cotyloid

notch. The remaining quadrate area commences at the borders of the acetabular notch; it

is rough and uneven and is known as the acetabular fossa.

The obturator foramen (Fig. 134) is a large opening, the shape of which is subject to

considerable individual variation ; it may be cither oval or triangular, its longest diameter being

transverse in some cases and vertical in others. Its borders are formed by the rami of the

ischium and of the pubis, and are for the most part sharp, being flat only where the obturator

groove runs into the foramen.

The innominate bone is formed from three main centers of ossification, one for the ilium, one for the ischium,

and one for the pubis. The center for the ilium appears in the preformed cartilage at the beginning of the third fetal

month, that for the ischium in the beginning of the fourth month, and that for the pubis in the fifth month. At birth

and even during the first years of life (Figs. 135 and 136) a large portion of the innominate bone is still cartilaginous

(the margins of the acetabulum, the crest of the ilium, the tuberosity of the ischium, and the spine of the ischium). In

the acetabulum, a Y-shaped cartilage remains until the age of puberty, when the three portions of the bone become united

by osseous tissue, the two inferior rami (of the pubis and ischium) becoming united still earlier, in the seventh or eighth

year. In addition to the main centers, there appear a somewhat variable number of epiphyseal centers, of which those

worthy of special mention are : one along the entire crest of the ilium, one in the tuberosity of the ischium, one in the
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spine of the ischium, one in the symphysis, one in the anterior inferior spine of the ilium, and one in the spine of the

pubis. Some of these do not appear until after puberty, about which time one or two epiphyseal centers also appear

in the floor of the acetabulum. The epii)hyses do not unite with the main portion of the bone until from the twentieth

to the twenty-fifth year.

The pelvis as a whole is considered upon page 130.

THE SKELETON OF THE FREE LOVER EXTRE-MITY.

THE FEMUR.

The femur (Figs. 137 to 141) is the largest long bone of the human body, and consists of

a superior extremity, a slinjt, and an injerior extremity.

The superior extremity presents a ueck (Fig. 140), which is jjlaced at an obtuse* angle

to the axis of the bone and is surmounted by the heail. This forms more than a hemisphere,

representing from two-thirds to three-fourths of a sjjhere, and is directetl inward and upward.

It is covered with cartilage with the exception of a rough and slightly dcpresse<l area somewhat

below and to the inner side of the middle (Fig. 138), to which is firmly attache<l a peculiar

ligament of the hip-joint, the ligamentum teres.

That portion of the l>one which fonns a constriction imnudiaiely below ihe head and which

broadens externally toward the shaft is designated as the tuck of the femur, and is shaped Uke

an obliquely truncated c\linder, the superior lx)rder being alx)ut twice as long as the inferior

one. The upi)er extremity of the lx)ne, at the margin of the neck, j)resents two large, strong

protuberances, the troehanters (Fig. 140), which receive the attachment of numerous muscles.

The i^reater trochanter is considerably larger than the lesser one and is siiuatetl externallv, forming

the entire outer portion of the superior extremity of the femur. Its slightlv cun'cd a\)cx projects

above the femoral neck, and below its ai)ex is situate<l the troclunileric (Jiqilal) jossa (Fig. 138).

The lesser trochanter (Fig. 140) is a short conical projection which is placed opjX)site to

the greater iroclianler upon the inner side of the ui)j)er extremity of the femur, and is directed

somewhat jK)steriorly. It is much smaller than the great trochanter ami is situated at a lower

level. The two trochanters are connected uj)on the anterior surface of the femur by a rough

intertrochanteric line-\ (Fig. i3()), and upon the j)osterior surface (Fig. 140) by a distinctly ele-

vated ridge which commences at the aj)ex of the great trochanter, and is temied the intertrochan-

teric ridge. The intertrochanteric line and ridge fomi the jKisterior Ix^undar}- of the neck of

the femur. The greater ami lesser trochanters give insertion to a large number of muscles.

The shajt (Figs. 137 to 139) is almost cylindrical, although toward its lower extremity

it becomes broader and assumes the sha])e of a three-sidetl prism with rounded margins. Its

anterior and lateral surfaces are strikingly smooth, but the posterior surface presents a rough

line, the linea aspera, which is composed of two distinct lips, an inner and an outer lip

(Fig. 137). In the niidijle of the femur they are closely apj)roximated, but diverge toward both

* In tlic female the angle approaches a right angle.

t The intertrochanteric line does not actually run to the lesser trochanter, but passes beneath it to the inner lip of

the linea aspera.



Fig. 137-

Fig. 138.

Fig. 139-

Fig. 140.

Fig. 141.

Fig. 142.

Fig. 143-

98 ATLAS AND TEXT-BOOK OF HUMAN ANATOMY.

—The right femur seen from behind (f).

—The right femur seen from the inner surface (f).

—The right femur seen from in front (f).

—The upper end of the right femur seen from behind (^).

—The lower end of the right femur seen from below (^).

—The patella seen from in front ({).

—The patella seen from behind ({).

the upper and the lower extremity of the bone, passing toward the trochanters above and to the

epicondyles below.

The outer lip of the linea aspera passes upward to a long broad elevation, the gluteal tuber-

osity* (Fig. 140), which is usually flat but markedly roughened, and receives the greater portion

of the insertion of the glutaeus maximus muscle. The internal lip becomes less distinct as it

passes upward and is continuous with the intertrochanteric line. Parallel to the upper part

of the inner lip and somewhat to the outer side of it is situated a second rough line, the pectineal

line (Fig. 140), for the insertion of the pectineus muscle.

Toward the lower extremity of the femur the two lips of the linea aspera gradually diverge

and form the boundaries of an almost plane triangular area upon the posterior surface of the

bone, the popliteal surjace (Fig. 137). Upon the line, above its middle, there are usually one or

more nutrient foramina which lead into canals pursuing a distinct upward (proximal) direction.

The shaft of the femur exhibits a distinct curvature, which is convex anteriorly (Fig. 139),

and upon its anterior broad portion there may be distinguished an antero-internal, an antero-

external, and a posterior surface. The linea aspera furnishes either the origin or the insertion

for a large number of muscles.

The inferior extremity of the femur is very broad, and presents two convex condyles

(Fig. 137), a larger internal condyle and a smaller external condyle, which are directed posteriorly

and are separated from each other by the intercondyloid fossa, an intercondyloid line separating

this fossa from the popliteal surface. Anteriorly (Fig. 141) the cartilaginous surfaces of both

condyles are continuous with an articular surface, the patellar surface, which is concave from

side to side and convex from above downward, so that the entire articular surface of the lower

end of the femur is shaped somewhat like a horseshoe. Above the condyles upon the lateral

surfaces of the lower end of the bone are situated two rough and slightly prominent processes,

the epicondyles (Figs. 137, 138, and 141), which are termed the internal epicondyle and the

external epicondyle. The lower portions of the lips of the linea aspera run downward to the

epicondyles, which give origin to the gastrocnemius muscle.

Like most of the long bones, the femur is developed from a diaphyseal and two primary epiphyseal centers. The
diaphyseal center appears as early as the seventh week of embryonic life, and while the lower epiphyseal center

is usually visible at birth, the center for the head of the femur does not appear until after birth (at the end of

the first year). At a later period special epiphyseal centers appear in the greater trochanter (fourth year) and

in the lesser trochanter (thirteenth to fourteenth year).

Although the center for the lesser trochanter appears later than any of the other epiphyseal centers, it is the

* Sometimes the gluteal tuberosity develops into a more pronounced projection, the third trochanter.
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firsi to unite with the shaft uf the femur (s^venieenih year"); ihen follows the union of the trochanter major, ihen

that of the head of the femur, and finally (at the twentieth year) that of the lower end of the femur with the

shaft of the bone.

THE PATELLA.

The patella (Fi^s. 142 and 143) is a Hat, rounded, disc-like bone which is nothing more

than a large sesamoid bone in the tendon of the quatlriceps femoris muscle. The upiK-r border

is broad and is calle<l the base, and the lower ]xjrti()n of the bone terminates in a jx)int, the aprx.

The anterior surface is rough; the jx>sterior is smooth and covered with cartilage for about

two-thirds of its e.vtent, this cartilaginous surface being apposetl to the jiatellar surface of the

femur and known as the articular surface. The jxisterior surface of the ajxrx is not covered

with cartilage and is rough like the anterior surface.

The patella is fornu-d from a single lentir which does not appear until the fourth j*car. Oasiftraiioo is not

complete until after j)ulx-rty.

THE TIBIA.

The libia (Figs. 144 to 147 and 150 to 152) is the inner and by far the brgcr of the two

bones of the leg. It is composed of a superior extremity, a shajl, and an ittjrrior extremity.

inUmal hordrr fxuUrlor erest .

\ •'<-.»<^r--/„.

txltrnai erut.

I-

^ V^tiif' -^ interosseous

-.
''^^

/ ^'^r fibula

crest tibia.

Fio. 147.—.A .s<Ttion of the l>onos of the crus taken at alx^ut the middle of their length (schemali«>d).

The superior extremity is the tliickest jx^rtion of the bone. It presents two condyles

(Fig. 151), which articulate with the lower entl of the femur, and are known as the inUrnal

and external condyles. They exhibit ujnm their upinr surfaces two roundetl, '

Iv

concave areas, the internal and external superior articular surjaces, for the : .... . ;.....t<,

whose concavities (especially that of the external one) are considerably less than the convexities

of the femoral condyles. These areas are sej>arated by a m«lian elevation, the inicrcotuiyloid

eminence or spinous process, which presents two small tubercles, the interna! and external

intercondyloul tubercles, and in front of and behind the eminence are small shallow depressions

which are known respectively as the anterior and posterior intercondyloid jossct (Fig. 151).

The articular surfaces arc boundcti by the almost vertical bony margin of the upper end
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Fig. 144.—The right tibia seen from in front (f).

Fig. 145.—The right tibia seen from behind (f).

Fig. 146.—The right tibia seen from the outer surface (f).

Fig. 148.—The right fibula seen from the inner surface (f).

Fig. 149.—The right fibula seen from the outer surface (f).

Fig. 150.—The tibia and fibula seen from behind (f).

Fig. 151.—The upper ends of the tibia and fibula seen from above (^).

Fig. 152.—The lower ends of the tibia and fibula seen from below (^).

of the tibia, the injraglenoidal margin (Fig. 144), and at the lower portion of the external surface

of this margin is an almost fiat, elliptical, articular surface for the head of the fibula (Fig. 145),

while below it, the anterior surface of the bone presents a large roughened elevation, the tuber-

osity (Fig. 144). The entire upper end of the tibia is bent slightly backward to\vard the shaft

of the bone (Fig. 146).

The shajt of the tibia is of a distinctly triangular prismatic form. It is thick at its junction

with the upper extremity, and as it passes dow^nward becomes more slender, at first gradually

and then rapidly (Figs. 144 to 146). It presents for examination three borders and three sur-

faces. The sharp anterior crest (Fig. 144), somewhat S-shaped and beginning at the lower

margin of the tuberosity, separates the internal and external surfaces, while the equally sharp

interosseous ridge (Figs. 145 and 146), directed toward the fibula (Fig. 147), is situated between

the external and posterior surfaces. The third border of the tibia is rounded; it separates the

inner and posterior surfaces and is known as the internal border.

The upper portion of the posterior surface of the shaft exhibits a rough line, the popliteal or

oblique line (Fig. 145), which passes from above downw^ard and from without inward from the

articular surface for the fibula to the internal border. Below it is situated the nutrient foramen,

which is usually very large and distinct, and leads into a canal which passes obliquely downward.

The nutrient canal of the tibia consequently runs in an opposite direction to that of the femur.

The inner surface of the tibia, like its anterior border, is situated immediately beneath the

skin and may be easily felt. The outer surface presents no special characteristics. Toward the

lower end of the bone the borders (with the exception of the interosseous ridge) become rounded

off, so that in this portion the bone is almost cyhndrical.

The inferior extremity of the tibia is considerably smaller than the upper one, but it is

distinctly thicker than the lower portion of the shaft. Its inferior surface (Fig. 152) presents a

slightly concave articular surface for the astragalus, and upon its inner side there is a process

which projects below the remainder of the bone and is known as the internal malleolus (Fig. 144).

The external surface of this process forms an articular surface for the astragalus, and is directly

continuous with the inferior articular surface of the bone. Upon the posterior surface of the

internal malleolus is a broad groove (Fig. 144) for the tendon of the tibialis posticus muscle,

and the outer surface of the lower end of the bone presents a notch, the fibular notch, for the recep-

tion of the fibula (Fig. 146), this notch not being, however, an articular surface and therefore

not beinsr covered *with cartilage
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The diaphyseal center of the tibia ap[>cars in the sevenih week of embryonic life, but usually ytvtml d*^ I»ier

than that of the femur. The upper (pruximal) epiph>'sis ossifies immediately before or after birth, the distal ooe

not until the Ix-ginning of the second year. The lower epiphysis uniuni H-ith the shaft in the eighirentii, the upper

in the twenty-second year.

THE HBULA.

The fibula (Fi^s. 148, 149, 151, and 152) h a slender tone, and although its upjx?r extremity

is situated lower than that of the tibia, it is but a trifle .shorter than that lx)ne, since it pruji-cts

below it (Fig. 150J. It is situated ujxjn the outer side of the leg, and is comix>sc<J of an upper

extremity y a sliajt, and a lower extremity. The sui>eri()r extremity is formed by the hrad (Fig.

148), the inferior by the external malleoltc<. The head is distinctly thickencxl as comjiartxi with

the slender shaft of the lK)ne,and itsuj)jKrniost jwrtion, which is <iirecte<l outward ani! '

:it

backward, is known as the apex. It presents a small flat articular facet 1 I'Jl'. 14^' f<»r n

with the tibia.

The sliajt of the fibula is of a distinctly triangular j)rismatic form, and Ms three >urfaces arc

internal, external, and posterior (Fig. 147). The three Ixjrders are ver)- sharp and (\o " • • - -w

a straight course on account of a distinct torsion of the lower end of the bt>ne aboi. .:i-

tudinal axis; ihey are known as the anterior, external, and intertuil crests, the anterior crest

separating the internal and external surfaces, the (x>stfrior crest the i)t>sterior and internal

surfaces, and the external crest the posterior and external surfaces. The inn* r -i;rf.i(c also

presents a feebly developetl border, the interosseous ridge (Fig. 148), so that lh( av be

said to possess four borders. The nutrient foramen is situate*! slightly above the mi c

posterior surface and at a lower level than that of the tibia; it leads into a canai ..;;.:! is

directed downward.

The tiiiia and the t'lbula have, therefore, ditTerent relations than do the radius and the ulna, a

surface of the fibula ( internal surface) being directetl toward a border of the til

'

js

ridge), and the similarly named surfaces of the two bones do not lie in the sajr.L , ! ..,. . .,; ).

The inferior extremity of the fibula is formed by the external malleolus, which is longer and

more jwinted than the internal one. Its inner aspect presents a tlat articular surface (Figs. 148

and 152), which is immediately contiguous to the inferior artic.;' - -• ' •'
*"'

'
' 'is

external circumference is marked by a shallow gnK>ve for the ten' rs

(Fig. 149). .Mongsiile of the articular surface there is always a depression for the attachment

of ligaments (Fig. 148,:*:).

The diaphyseal center of the fibula appears suimrwhnt \.\:rr !hnn that <*. '.hr riHn 'righth w-rrk <^f ftf .-? ^^c

epiphyseal centers develop at a considerably later ]>- t

fourth year. The inferior epiphysis unites with the -n

of both occurs later than in the tibia.

The bones of the Foot.

The skeleton of the foot (Figs. 153 to 155), like that of the hand, consists of three di\isions,

the tarsus, the metatarsus, and the pitaianfics.
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Fig. 153.—A frozen preparation of the bones of the foot seen from the plantar surface (|).

Fig. 154.—The same preparation seen from the dorsal surface (f).

Fig. 155.—The same preparation seen from the outer side (f).

Fig. 156.—The right talus (astragalus) seen from below (4).

Fig. 157.—The right talus (astragalus) seen from above (f).

THE TARSAL BONES.

The tarsus (Figs. 153 to 155) consists of seven bones, (i) The talus or astragalus; (2) the

calcaneus; (3) the navicular or scaphoid bone; (4) the cuboid bone; and (5 to 7) the external,

middle, and internal cuneiform bones. Only in the distal portion of the tarsus, where the cuboid

articulates with the three cuneiform bones, is there an indication of an arrangement in rows as in

the carpus, and in further contrast to the hand, a single tarsal bone articulates with both bones

of the leg, while the carpus articulates with the radius only.

THE TALUS.

The talus or astragalus (Figs. 156, 157) is a short bone, irregularly cuboid in shape, and is

composed '^Tabody and of a head, the constriction between the two being termed the neck.

The body is the thickest and most posterior portion of the bone. Its upper surface presents

a cartilaginous trochlear surface, the trochlea (Fig. 157), with which the tibia and fibula articulate,

and it possesses three surfaces, a large superior one and two smaller lateral ones. The superior

surface is convex in the longitudinal (sagittal) axis of the bone and concave from side to side ; it

is broad anteriorly and narrow posteriorly. The lateral surfaces are almost flat and approxi-

mately triangular, the external one being much larger than the internal. The external surface

is known as the external malleolar surface; it forms the outer side of the astragalus and is con-

tinued upon a strong process of the bone, the external process (Figs. 154 and 156), which is

directed outward. The internal surface forms a part of the inner side of the astragalus, the

remainder of which is rough, and is termed the internal malleolar surface. Behind the trochlea

and directed backward is the posterior process (Fig. 157), which is notched by a broad groove

for the tendon of the flexor hallucis longus.* The lower surface of the bone (Fig. 156) presents

a distinctly concave, almost transverse, ovoid articular facet, the posterior articular facet, for the

calcaneus, whose outer portion lies upon the lower surface of the external process, while its inner

and posterior portion is u])on the corresponding surface of the posterior process.

In front of this articular facet is situated a broad groove, the sulcus tali (Fig. 155), which is

wider externally than internally and the floor of which is roughened. Together with the similar

groove of the calcaneus it forms the sinus of the tarsus, which is filled by ligaments.

In the region of the neck the lower surface of the astragalus in front of the sulcus taH presents

an oblong, slightly convex, articular facet, parallel to the posterior one, and known as the

middle articular facet for the calcaneus, and bordering upon this, and forming a portion of the head
of the talus, is a small, shghtly convex eUiptical anterior articular facet for the calcaneus

(Fig. 156).

* There may consequently be distinguished upon the posterior process an internal and an external tubercle.



Phalanges

Meia-
tarsus .

Bases of
meta- • •

tarsal ,

bones J

Tuberosit\

of meta-
tarsal V
Groo ve for
tendon of
peronaeus

longtts

Tuberosity of
tiil'Ptd bone

External
cuneiform

bone

Tarsus

Phalanx III of digit II

Phalanx II oj digt:

Phalanx lofdi^

langf.

o/fuuLu

SfsamoUi
bones

Tuberosity of
metatarsal I

Internal cuneiform
bone I

Middle cuneiform
bone

Tuberosity of
navicular bone

\

'.xternalprocess of tubcrosit i

•

of calcaneus

Fig. 153.

titad of talus

Sustentaailum tali

Tuberosity of calcaneus
(internal process)

Tu herosily of
meta:arsal V

ExternaJ cuneiform
bone

Cuboid bone

Head of talus

Trochlea of talus

Exta-nal process

of talus

Calcaneus

Flu. 154.





5 c

t^l

^ A

2>

/

J \

b
^

5=N

"^

t3

5:

15

^ ^

a





THE SKELETON OF THE LOWER EXTREMITY. IO3

The neck is distinctly constricted only upon the upj>cr and outer surface; ujwn the lower

and inner asjK-ct it is not sharply defined from either the head or the body of the bone.

The head of the talus (astragalus), the roumled anterior extremity of the bone, presents an

ellipsoidal articular surface for articulation with the navicular !x)ne.

The postfrior process is somelimcs an indcpttulc-nt b<»ni-, and ii ihcn designated as ihe 0s Iriganum. It reprt-sfnis

what is usually an indc|x.'ndent bone in the lower vertebrates.

THE CALCANEUS.

The calcaneus (Figs. 158 to 160) is the largest ol the tarsal lx)nes, and forms the posicro-

infcrior portion of the tarsus. It articulates with the talus (astragalus) by means of three articubr

facets and with the cuboid bone, and has its longitudinal axis directed from behind fonvard and

slightly from within outward.

The main portion of the bone is termed the body. The j>osterior thickeneci extremity is

known as the tuberosity anil jirojects posteriorly far beyond the remaining bones of the foot; its

plantar surface i)resents two processes or tubercles, the internal and external process (Fig. 153),

and in front of the tuberosity is tlat and covered by the long plantar ligament (sec f)age 141).

Upon the upper asj)ect of the calcaneus (Fig. 160) may be observcil the three facets for

articulation with the talus (astragalus); they are known as the posterior^ middle, and antrrior

articular facets. The posterior is the largest and is markctlly convex, the middle and anterior

arc slightly concave, and the anterior is the smallest. The middle facet lies ujwn the sustenta-

culum tali, and between the middle and posterior is a groove, the sulcus calcanei, which is wider

externally than internally and, together with the sulcus tali, forms the sinus of the tarsus.

The markedly concave internal surface of the calcaneus (Fig. 15S) presents a broad process,

the sustentaculum tali, which j)rojects toward the talus (astragalus) and Ix-ars the middle facet

for articulation with that lx)ne. Below it is a broad groove, the direct continuation of that ujwn the

posterior prcxess of the talus (astragalus), known as the i^rocn-e jor the jlexor hallucis lonf^us.

A similar but shaUower groove is situated uj)on the othenvise llat vertical extt-rnal surface

of the lx)nc (Fig. 151)), the peroneal grooi'e, and alx)ve this there is usually a small blunt jirojcc-

tion known as the trochlear (peroneal) process.

The anterior surface of the calcaneus presents a s;iddle-shaiK.\i lacti, lor articubtion with

thi' culxnd lx)ne.

THE NAVICULAR BONE.

The navicular or scaphoid lx>ne (Figs. 161 and 162) is situatctl at the inner side of the

tarsus between the talus (astragalus) behind and the three cuneiform bones in front (Figs. 153

and 154). Its long axis is placal transversely to the axis of the foot, and it is convex anteriorly,

markedly concave ])Ostcriorly, and distinctly convex ujwn its dorsal surface. Near the inner

border of the plantar surface it presents a strong roundcfl tuberosity.

The concave ])oslerior surface of the Ixrne (Fig. 163) forms the socket lor the head of the

talus (astragalus); the slightly convex anterior surface (Fig. 162) exhibits three facets for the

three cuneiform bones; and the external surface presents a small flat inconstant facet for the

cuboid bone.
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Fig. 158.—The right calcaneus seen from the inner surface (f).

Fig. 159.—The right calcaneus seen from the outer surface (f).

Fig. 160.—The right calcaneus seen from above (4).

Fig. 161.—The right navicular bone seen from behind (\).

Fig. 162.—The right navicular bone seen from in front (|).

Fig. 163.—The right cuboid bone from the inner surface (^).

Fig. 164.—The right internal cuneiform bone seen from in front (-f).

Fig. 165.—The right middle cuneiform bone seen from behind (f).

Fig. 166.—The right external cuneiform bone seen from behind (\).

THE CUBOID BONE.

The cuboid bone (Fig. 163) is situated on the outer side of the foot, in front of the anterior

extremity of the calcaneus and behind the bases of the fourth and fifth metatarsal bones (Figs.

153 and 154). It is irregularly cuboid in form and its inner border is longer than the outer one.

Its dorsal surface is convex, its anterior surface presents two articular facets for the bases of the

fourth and fifth metatarsal bones, and its posterior surface is saddle-shaped and articulates with

the calcaneus. The internal surface (Fig. 163) presents a fiat articular facet for connection

with the external cuneiform bone, and a small inconstant one for the navicular, and the external

surface is narrow and forms a part of the outer border of the foot. The plantar surface presents

a flattened tuberosity (Fig. 153), in front of which is situated a broad groove, the peroneal groove,

which is lined with cartilage and accommodates the tendon of the peroneus longus muscle.

THE CUNEIFORM BONES.

The three cuneiform bones (Figs. 164 to 166) are situated between the navicular and the

bases of the first three metatarsal bones, and, as their name indicates, are more or less wedge-

shaped.

The internal or first cuneiform bone (Fig. 164) is by far the largest and also the longest

of the three, and it has the narrow edge of its wedge directed dorsally, so that its plantar surface

is much broader than the dorsal surface. Its internal surface is directly continuous with the

narrow dorsal one; the anterior semilunar surface articulates with the base of the metatarsal

bone of the great toe; the posterior triangular surface articulates with the navicular bone; and

the external surface is in contact with the middle cuneiform and with the base of the second

metatarsal bone, and exhibits articular facets for both.

The middle or second cuneiform bone (Fig. 165) is the smallest and the shortest of the

three. The thin edge of its wedge is directed downward and is almost concealed between the

external and the internal cuneiform bones; its base forms part of the dorsal surface of the foot,

and its posterior surface presents a triangular articular facet for the navicular bone. The middle

cuneiform also articulates with the second metatarsal, and with the external and internal cuneiform

bones.

The external or third cuneiform bone (Fig. 166) is somewhat larger (especially in length)

than the middle one. Its thin edge is likewise directed downward and its broadest surface looks
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toward the dorsum of the foot. It articulates with the navicular, cuboid, and middle cuneiform,

and with the second, third, and fourth metatarsal Ixjnes.

THE FIVE METATARSAL BONES.

The metatarsal Ixmes (Figs. 153 to 155) are typical long Ixjncs, each consisting of a prox-

imal extremity or base, of a sitajl, and of a distal extremity or head. They articulate with

the culxjid and cuneiform lx)nes Ix-hind and with the phalanges in front, and the bases of the

second to the llfth metatarsal lx)nes also articulate with each other.

The first metatarsal lx)ne is short and very thick; the second is the longest. The base

of the first possesses a broad ])lantar j^rojection, the tuberosity oj the first metatarsal, which is

directed outward, and that of the fifth presents a similar i)rocess, the tuberosity oj the fijth

metatarsal, which extends some distance beyond the outer border of the foot.

The basis of the mc-iatarsal bones exhibit the following articular facets: the base of the first prest-nis a single facet

for the internal lum-iform b«jne; that of the si-cond a proximal facet for the middle cuneiform, an inner facet for the

internal cuneiform, and two lateral facets fur the third metatarsal and the external cuneiform Ixjnc; that of the third

an internal (frequently a double) facet for the second metatarsal, a proximal one for the external cuneiform, and an

external one for the fourth metatarsal b<ine; the base of the fourth has a jjroximal facet for the cuboid, two internal facets

for the third nutalars^il and the external cuneiform, and an external one for the fifth metatarsal b-jne; and the ba<-r rf

the fifth metatarsal Ixjnc presents a proximal facet for the culxiid and an internal facet for the fourth metatarsal l"-
•

The shajts of the metatarsal l>ones, ])articularly those of the second to the fifth, become more

slender toward their heads and exhibit a curvature, the convexity of which is directed toward

the dorsum of ilie foot. In contrast to their quadrangular bases, they are of trianguhir prismatic

form.

The heads of the second to the fifth metatarsal lx)ncs are smaller than the bases and are

compressed from side to side. They present extensive ariicular surfaces, convex in the sagittal

direction, which extend far uj)on the ])lantar surface of the head and serve for arti" ^ "' 'iih

the bases of the j)n)ximal i)halanges. On the lateral surfaces of the heads are depri - the

attachment of ligaments, and the plantar surface of the strong head of the first metatarsal lx)nc

presents two concave articular facets, separated by a ridge, for the two constant sesamoid bones

of the great toe.

THE BONES OF THE TOES. PHALANGES.

The four lesser toes eacli iiave three j^halanges, but the great toe, like the thumb, has but

two (Figs. 153 to 155). The phalanges of the great toe are considerably thicker than those of the

remaining four toes, and also thicker than those of the thumb, while the jihalanges of the four

lesser toes are considerably shorter and more slender than those of the fingers.

In other respects the phalanges of the toes are almost exactly like those of the fingers, with

the excejition of irregularities oi development which are most noticeable in the distal phalanges

of the two outer toes and are largely to Ix' attributed to the elTects of disuse. The middle pha-

langes of these two toes are strikingly short, usually even shorter than the terminal phalanges;

and in all the toes it is only the proximal phalanges that can Ix said to be well developed.

As in the hand, each phalanx presents a base and a trochlea, and the distal ends of the third

phalanges terminate in an ungual tuberosity.
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THE SESAMOID BONES OF THE FOOT.

Two sesamoid bones, remarkable on account of their size, are constantly found at the

metatarsophalangeal joint of the great toe (Fig. 153). Inconstant sesamoids are also found in

the tendon of the peroneus longus muscle, at the interphalangeal joint of the great toe, and less

frequently in the tendon of the tibiahs posterior muscle.

THE SKELETON OF THE FOOT AS A '^^OLE.

The skeleton of the foot (Figs. 153 and 155) differs from that of the hand not only in the

number and form of the component elements of the tarsus, but also in certain peculiarities, chiefly

due to the functional adaptation of the foot as a support for the erect body. While the axis of

the hand is situated in the direct continuation of that of the arm and forearm, the axis of the foot

is placed at almost a right angle to that of the lower extremity, and while in the hand the phalanges

take u]) about one-half of the length of the skeleton, in the foot the tarsus alone occupies the proxi-

mal half and the metatarsus and phalanges together form the anterior half. The phalanges

make up only a fifth of the entire length of the foot.

The foot shows a much more pronounced curvature than do the relatively flat and closely

approximated bones of the hand, and this curvature is practically a constant one. The convexity

is directed toward the dorsal, the concavity toward the plantar surface, and the deepest point

of the concavity is situated at the apex of the middle cuneiform bone, the dorsal surface of the

same bone likewise forming the highest point of the middle portion of the arch.

The arch of the foot is supported posteriorly by the tuberosity of the calcaneus and anteriorly

by the heads of the metatarsal bones. The tarsal arch is formed exclusively by the tarsus and

metatarsus and is open internally, since the inner border of the foot is much higher than the outer

one, which is in contact with the ground throughout its entire length. The sinus of the tarsus

(see page 102) is a striking formation which gradually becomes narrower as it passes inward

and backward from the outer side of the dorsal surface. The tarsus is much narrower posteriorly

than anteriorly.

The phalanges of the second to the fifth toe do not lie in one plane even during extension,

but are strongly curved with the convexity upward and seem to be bent upon the heads of the

metatarsal bones like claws, so that only their tips touch the ground.

The second toe is the longest and marks the longitudinal axis of the foot.

Usually the only tarsal bones possessing centers at birth arc the calcaneus (sixth month) and the talus (astragalus)

(seventh month); the center for the cuboid appears at about the time of birth. The external cuneiform is the first of

the three cuneiform bones to ossify (first year), the internal is the next (third year), and the middle one is the last, its

ossification and that of the navicular bone occurring respectively in the fourth and the fourth to the fifth year. The cal-

caneus alone has a disc-like epiphyseal center upon its posterior surface, corresponding to the tuberosity; this appears

in the tenth year and fuses with the rest of the bone at from the fifteenth to the sixteenth year.

The metatarsal bones ossify much earlier than do the tarsal bones and ossification proceeds in a manner quite

similar to that of the metacaq^al bones. The diaphyseal nuclei appear in the eighth to the ninth fetal week, and the

epiphyseal centers also are like those of the metacarpal bones, appearing in the third to the fourth year and not uniting

with the diaphyseal center until after puberty.

The ossification of the phalanges of the foot also corresponds exactly to that of the phalanges of the hand. The
diaphyseal centers appear in the third fetal month, the epiphyseal centers in the third to the fourth year, and the union

of the epiphyses with the diaphyses, as in the metatarsal bones, occurs after puberty.
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SYNDESAIOLOGY.

GENERAL SYNDESMULUGY.

The bones of the body arc connected wiili each other in one of two ways. Two neighboring

bones may be connected simply by intervening hgamentous, cartilaginous, or any other form of

connective tissue, this form of connection between two parts of the skeleton Ix-ing called a

synarthrosis, or the cartilaginous articular surfaces of two neighlx)ring bones may be so

approximated that the two oj)posed surfaces conform to each other and are sejiarated by a

space. Such a mode of connection is a diarthrosis or a joint, and is by far the more perfect

mode of connection, allowing of a much more extensive range of motion between the bones.

SYNARTHROSES.

The synarthroses are classified, according to the character of the tissue connecting the ends

of the bones, into syndesmoses, synchondroses, and symphyses (mixed synarthroses). In the

syndesmoses the iiiter\ening substance is fibrous connective tissue (usually formcxl connective

tissue, see the Soljoila-Huber Alias and Epitome of Histolog)-), in the synchondroses it is

cartilage, and in the mixed synarthroses, cartilage and fibrous connective tissue.

Synchondroses are rare in the adult body, but are found in those situations in the undeveloped

skeleton which subsequently become ossified, such as the connections Ix'twecn the epiphyses and

diaphyses of the long lx)nes (sec page 2\). An example is furnished by the attaclimenl of the first

rib to the manubrium of the sternum.

The syndesmoses are subdivided into two groups, true syndesmoses and sutures (see pages 79

and So). The true syndesmoses are those in which interosseous ligaments, which may Ix' elastic,

actually connect the Ix^nes with each other, and, like the joints, they are frequently strengthened

by accessor)' ligaments. The lower end of the fibula is firmly connected with the tibia by such

a syndesmosis. I11 the sutures of the skull, however, the soft syndcsmolic mass does not con-

nect the bones, which are united by the sutures themselves, but rather sej)arates them. A
peculiar characteristic of the suture is the interlocking of the contiguous bony margins by means

of serratetl projections in ihi- serrate sutures, Ijut if one bony margin overlaps the other, like two

shingles on a roof, it is spoken t)f as a S(]uamous suture. Another sulxlivision of the suture is

the relatively infrequent harmonic suture, which is the simple firm aj)position of two contiguous

bones, and the fixation of the teeth in the alveoli of the jaws may also be designated a variety

of syndesmosis, the gomphosis, the syndesmotic mass in this instance being furnished by a thin

layer of periosteum (see page 68).

In the mixed synarthroses or sympJiyses the tissue connecting the ends of the bones is fibro-

cartilage. Typical examples are furnished by the connections of the bodies of the vertebras
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by the intervertebral fibrocartilages, and by the connection of the two pubic bones by the inter-

pubic fibrocartilage.

We occasionally find a combination of a synarthrosis (particularly the syndesmosis) with

a joint, as in the connection of the sacrum with the innominate bone, or articular spaces may

appear within the symphyses, and such arrangements are termed half-joints (amphiarthroses).

DIARTHROSES.

The diarthroses or true joints are characterized by congruent cartilaginous surfaces which

are separated from each other" by a capillar}- space, and are provided with a number of struc-

tures, the majority of which are absent in the synarthroses. These are the articular capsules,

the accessory ligaments, and the articular cartilages. They may also be provided with special

structures, such as the interarticular cartilages or menisci, diverticula of the synovial membrane

forming synovial bursce, glenoidal lips, joint cushions (designated by different names in the

different joints), and bony locking mechanisms.

The articular capsule usually surrounds the cartilaginous articular surfaces of the con-

tiguous bones so^as to form a completely closed articular cavity. It consists of an external firm

fibrous layer, the fibrous layer, and of an internal softer vascular layer, the synovial layer or

membrane. The latter gives off microscopic thread-Hke vascular processes of irregularshape, the

synovial villi, and occasionally it forms large structures visible to the naked eye, the synovial folds.

The articular cavity, usually a capillary space, is filled with a viscid fluid, the synovia.

The articular capsule varies in thickness; it is sometimes strengthened by accessory liga-

ments and sometimes interrupted, so that diverticula of the synovial membrane protrude through

its openings and form synovial bursas (sec also page 143), whose cavities are consequently

directly continuous with that of the articulation (communicating synovial bursae).

Accessory ligaments form important components of the articulations, and according to.

function the ligaments of the body can be subdivided into the following classes: (i) Ligaments

0} fixation; i. e., those ligaments which firnily unite two bones, as in the syndesmoses. (2) Re-

inforcing ligaments of the joint capsule; these are more or less adherent to the capsule itself,

but sometimes appear as independent structures. (3) Check ligaments, i. e., ligaments which

are capable of limiting certain movements of the joint. (4) Ligaments of conduction, i. e., liga-

ments whose function is to conduct vessels and nerves to a part of a bone. (5) Ligaments which

take the place of bone. These last are found in those situations where neither fixation, nor

inhibition, nor any other of the usual functions of a ligament is rccjuired ; they extend between

portions of the same bone or convert a notch into a foramen.

The interarticular cartilages or articular discs (termed menisci when of a purely fibrous

character) serve to adapt mutually articular surfaces which are not completely congruent. They

are attached to the inner surface of the joint capsule and extend for a varying distance between

the cartilaginous ends of the bones. In the most extreme cases they divide the articular cavity

into two portions, so that the articular extremity of one bone is in relation to one side of the

articular disc and that of the other bone to the other side. In such a joint the articular

extremities of tlTe two bones are not in immediate contact with each other, and it is consequently

possible to distinguish unilocular and bilocular joints.
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In other cases the discs or menisci are perforated in the middle or they are semicircular

in shape, so that the cartilaginous extremities of the bone are in contact onlv in the middle of

the articulation. The menisci frequently ser\e the puq>ose of deepening the socket of a joint

or they ma\' act as joint cushions.

The articular margins or i^lenoidal lips are usually circular connective-tissue or fibrocartil-

aginous structures which are situated ujxjn the margms of the lx)ny socket for the purpose of

increasing its size.

The joint cushions, usually consisting of fatty tissue, till out the space in manv of the joints,

and are for the purj)ose of breaking the jar of the movements of the ends of the bone.

Bony locking mechanisms limit the movement of a portion of the skeleton, the movable

part striking against a bony projection.

A joint is usually composed of only two lx)nes, in which case it is termed a simple ioitil.

Sometimes, however, three or more lx>nes enter into the formation of a joint or portions of the

socket are formed of connective-tissue components (ligaments, etc.), in which case the joint

is termed a compound joint.

The joints of the human l>ody are classified according to the shape of their articular sur-

faces. These subdivisions are as follows: (i) Uniaxial joints; (2) biaxial joints; (3) polvaxial

joints.

The uniaxial joints are composed of two varieties, those with a transverse axis and those

with a longitudinal axis; /. c, the axis of motion in the I'lrst variety is at right angles to the axis

of the moving bone and in the second variety the two axes are coincident.

I. UNIAXIAL JOINTS.

(a) With a Transverse Axis.—The hinge joint or ginglymus belongs in this class. These

joints are broad and the articular surfaces are usually not quite cylindrical, the convex surface

exhibiting a median excavation and the concave socket a corresponding elevation. This con-

formation together wiili strong lateral ligaments j^revents the lateral displacement of the bones,

so that the axis of motion coincides with the axis of the cylindroid and is consc^uentlv horizontal.

The motions pemiitted by a ginglymoid joint are designated as llexion and extension, and in

complete extension the lx>nes form an angle of 180 degrees. Tyj)es of the ginglymus or hinge

joint are furnisheil by thr inleq)halangeal joints of the fingers and toes.

The spiral or cochltar joint forms a subvariety of the hinge-joint. The excavation in the

cylindroid and the elevation in the socket fomi a portion of a spiral, and as a result of this for-

mation, fiexion is accomj)anied by a certain amount of lateral deviation. Examples are fur-

nished by the ankle-joint and by a jxirtion of the ellxiw-joint.

(b) With a Longitudinal Axis.—The only joint of this character is the pivot or trochoid

joint, also termed a laUriil ginglymus. The articulating surfaces arc horizontal sections of a

cylinder or cone and the soliti cylinder rotates upon its axis in a hollow cylindrical socket. The
superior railio-ulnar articulation and the median articulation of the atlas and a.xis are typical

examples of tliis form of joint.
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2. BIAXIAL JOINTS.

This class of joints includes the ellipsoidal or condyloid joint and the saddle joint.

In the ellipsoidal joint the convex surface of an ellipsoid of rotation articulates with a cor-

responding concavity, and the two axes of motion, the lesser and the greater axis, are placed

at right angles to one another, but both pass through the same bone. An example is found in

the atlanto-occipital articulation.

The saddle joint is formed by the approximation of two saddle-shaped surfaces, i. e., sur-

faces which are concave in one direction and convex in the other. Each surface alternately

forms a head and a socket, and the two axes are at right angles to one another but are situated

in different bones. The most typical saddle joint of the human body is the carpometacarpal

articulation of the thumb.

In reality the motions in the ellipsoidal and saddle joints are not strictly biaxial, but may

occur in any intervening axis between the two, and one of the two motions is frequently so lim-

ited that the joint practically becomes a ginglymus.

3. POLYAXIAL JOINTS.

The only polyaxial joints are those with spherical surfaces, the spheroid joints. These are

subdivided into two varieties, the gliding joints or arthrodia and the ball-and-socket joint or

enarthrosis.

In the arthrodia a spherical head moves in a spherical socket, but the articulating surfaces

are segments of very large spheres, and may seem in some cases to be almost ..planes. Com-

paratively little motion can take place between the surfaces, and what does occur is more or

less of a gliding character. Good examples of arthrodia are to be seen between the articulating

processes of the vertebrae.

In the enarthroses the articulating surfaces are more extensive segments of smaller spheres

and the capsular ligaments are roomy and relaxed, so that a considerable range of motion is

possible between the two bones. Typical examples of these ball-and-socket joints are to be

found in the shoulder-joint and hip-joint.

SPECIAL SYNDESMOLOGY.

JOINTS AND LIGAMENTS OF THE VERTEBRAL COLUMN.

THE CONNECTIONS OF THE VERTEBRAL BODIES.

The bodies of the true vertebrae are connected by intervertebral fibrocartilages (Figs. 172

to 175), each of which (Fig. 174) consists of an external firm fibrous ring composed of concentric

and interwoven bundles of connective tissue, and of a central gelatinous or pulpy nucleus, the

latter being firmly compressed within the fibrous ring and between the adjacent vertebral sur-

faces so that it rises above the level of a horizontal section of the disc. Among other substances

it contains tru(f cartilage and the remains of the chorda dorsalis, an embr}'onic structure which

indicates the future position of the vertebral column and is composed of a substance resembling
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cartilage. The intervertebral fibrocartilagcs are attached to ; r and lower surfaces of

the contiguous vertebne, which are covered with a thin layer of cartilage.

The area of the intervertebral fibrocartilages is somewhat greater than that of the vertebral

surfaces between which they are situated, and they are thickest in the middle, where they rest

against the slightly concave surfaces of the vertebrae. There is no fibrocartilage between the

atlas and the axis; the first one is situated between the second and third cervical vertebrx* and

the last one Ix-tween the fifth lumbar vertebra and the sacrum. There are consequently twenty-

three intervertebral fibrocartilagcs. Like the bodies of the vertebra-, they increase both in cir-

cumference and in height from above downward; the smallest and thinnest are situated between

the cervical vertebra-, the largest and thickest between the lumbar vertebra.-. The lowermost

discs are much thicker (about one-third) in front than behind, a condition which is particularly

noticeable in the last one, which is situated at the promonlon-.

THE INTERVERTEBRAL ARTICULATIONS.

In addition to the mixed synarthrotic connection between the vertebral bodies, the true verte-

brae also articulate with each other by means of the inten'crtehral articulations. The two superior

articular processes of a vertebra articulate with the two inferior articular processes of the over-

lying bone (see page 23), and the cartilaginous surfaces of each joint are enclosed by an articular

capsule, which is relaxed in the cervical and tense in the lower vertebral region. There are no

accessor}' ligaments. The joints arc really arthrodia, and the synarthrotic connections of the

bodies and the ligaments of the arches limit their range of motion to a considerable extent.

THE LIGAMENTS OF THE VERTEBRAL COLUT-IN.

The ligaments of the vertebral column are composed of two grouj)s: those which run through-

out the entire length of the vertebral column; and those which regularly recur Ix-tween the con-

tiguous vertebrx. The first grouj) consists of the loni^itudinal lit^amctUs, of which there is an

anterior and a jiosterior one. The anterior lon;:;itu(linal ligament is attache<l to the anterior

surfaces of the vertebral bodies and of the intervertebral fibrocartilages; the posterior one (partly)

invests their posterior surfaces.

The anterior longitudinal ligament (Figs. 172, iSo, and 1S5) commences at the pharyngeal

tubercle upon the base of the skull as a narrow band which becomes much wider as it descends,

and it terminates u])on the anterior surface of the sacrum. It is intimately unittxl to the inter-

vertebral fibrocartilages, but is only loosely connected with the middle concave portions of the

vertebral Ixxiies. The ligament gradually disappears laterally by becoming continuous with

the periosteum of the bodies of the vertebra?, and is composed of long superficial fibers and of

short deep ones which i)ass from one vertebra to another.

The posterior longitudinal ligament (Figs. 173 and 177) extends along the posterior surface

of the vertebral bo<lies as the anterior ligament does along their anterior surfaces, but it is con-

siderably narrower than the anterior ligament. It begins as an indej>endcnt ligament at the

second cervical vertebra, but it is continued upward to the cranial cavity as the tectorial mem-

brane (see page 115). It becomes narrower as it descends and terminates in the sacral canal.

It is likewise composed of a superficial and of a deep layer.
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.—The anterior longitudinal ligament in the lower thoracic portion of the vertebral column,
together with the costo-vertebral Ugaments seen from in front (f).

.—The posterior longitudinal ligament in the lower thoracic and upper lumbar portions of the
vertebral column. The vertebral arches have been removed (f).

.—Horizontal section through an interv^ertebral fibrocartilage (somewhat enlarged).

.—Two thoracic vertebrae divided longitudinally in the median line and showing the Hgamenta
flava.

Fig. 176.—The Hgamenta flava of the thoracic vertebral arches seen from in front, the arches having been
separated from the bodies. The left ribs have been disarticulated and removed; the

right ones are retained in their natural position (|).

-The posterior longitudinal ligament and intervertebral fibrocartilages of the lumbar vertebrae,

the vertebral arches having been removed (|).

-A longitudinal section taken at about 45 degrees to the median plane through four thoracic

vertebras to show the costo-vertebral articulations (|).

-The ligaments of the middle and lower thoracic vertebrae and their ribs, seen from, behind (|).

-The ligaments of the middle and lower thoracic vertebrae and their ribs seen from the left side.

The uppermost rib has been disarticulated and removed (|).

It widens opposite each intervertebral fibrocartilage, to which it is firmly united, but it is

but loosely connected to the bodies of the vertebrae, being separated from them by venous plexuses.

In addition to the longitudinal ligaments, this group also contains a portion of the supra-

spinous ligament. It will be described subsequently, however, together with the interspinous

ligaments with which it is intimately connected.

The short Hgaments of the vertebral column, connecting contiguous vertebrae, are sub-

divided into those connecting the arches and those connecting the processes.

The ligaments between the vertebral arches, the Hgamenta flava (Figs. 175 and 176), are

strong and are composed almost entirely of elastic tissue, to which they owe their pronounced

yellow color and hence their name. They extend anteriorly as far as the posterior margins of

the articular capsules of the intervertebral articulations and consequently close the vertebral

canal except at the situation of the intervertebral foramina. With the exception of a distinct

groove in the median line, their internal surface is absolutely smooth and is directly continuous

with the inner surfaces of the vertebral arches. By their elasticity they keep the posterior wall

of the vertebral canal smooth during flexion of the vertebral column and they also support the

backward movement of the vertebral column during extension. They commence between the

second and third cervical vertebrae (sometimes between the first and second) and extend to the

last lumbar vertebra, and are strongest below and weakest above.

The inicrtranverse Ugaments (Figs. 179 and 180) are unimportant and inconstant ligaments

connecting the transverse processes of the vertebrae; they are particularly developed in the

thoracic and lumbar regions.

The interspinous ligaments (Fig. 175) connect the spinous processes of contiguous vertebrae

and attain their greatest development in the lumbar region. They are continuous anteriorly

with the ligajnenta flava and posteriorly with the supraspinous ligament (Fig. 179) which, con-

nects the apices of the spinous processes and forms an independent ligament. The interspinous
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Fig. 185.—The tectorial membrane seen from behind. The posterior portion of the occipital bone and
the arches of the three upper cervical vertebrae have been removed, as well as the cap-

sular ligaments of the right side (yo).

Fig. 186.—The atlanto-odontoid articulation. The odontoid process (dens epistrophei) and the anterior

arch of the atlas have been cut (yV).

Fig. 187.—The cruciate ligament after removal of the tectorial membrane. The articular capsules have

also been removed on the right side (x'-o)-

Fig. 188.—The alar hgaments after removal of the cruciate ligament. The articular capsules as in the

preceding figure (jjj).

THE ARTICULATIONS OF THE RIBS WITH THE VERTEBRAL COLUMN AND WITH THE
STERNUM.

The posterior extremities of the ribs are connected with the thoracic vertebras by arthrodial

joints (Figs. 172, 176, and 178 to 180); their anterior extremities (Fig. 181) articulate with the

sternum or with each other by means of either arthrodial joints or synchondroses. The anterior

extremities of the two lowermost ribs are not attached to any portion of the skeleton.

The ribs are connected to the vertebrae by a double articulation. The head of each rib

articulates with the bodies of two adjacent vertebrae (the exceptions are given upon page 26) and

the tubercles of the ribs, with the exception of the last two (see page 27), articulate with the

transverse processes.

The articulations of the heads of the ribs, with the exception of the uppermost and the two

lowermost, are characterized by the fact that the intervertebral fibrocartilage between the two

vertebrae forming the articular cavities is continued, as the interarticular ligament (Fig. 178),

as far as the crest upon the head of the rib, and divides the articulation into two compartments.

The weak articular capsules are reinforced by the radiate {stellate) ligaments (Figs. 172 and 180),

which arise from the head of the rib and radiate to the lateral surfaces of the bodies of the

vertebrae forming the articulation.

The costo-transvcrse articulations have capacious capsules and are characterized by possess-

ing quite a number of reinforcing or check hgaments. The posterior surface of the capsule is

reinforced by a short tense ligament, the ligament 0} the costal tubercle (posterior costo-transverse

ligament) (Fig. 179), which is approximately quadrangular and composed of parallel fibers, and

extends outward and slightly upward from the tip of the transverse process to the posterior sur-

face of the neck of the articulating rib.

The ligament 0} the neck (middle costo-transverse or interosseous ligament) (Fig. 178) almost

completely fills the space between the neck of the rib and the transverse process of the thoracic

vertebra. It is horizontal and passes from the anterior surface of the transverse process of the

vertebra to the posterior surface of the neck of the rib. The costo-transverse (superior costo-

transverse) ligaments run between the posterior extremities of the ribs and the transverse proc-

esses, and each may be regarded as consisting of an anterior and a posterior costo-transverse liga-

ment, both of which pursue a similar course from the neck of the rib to the transverse process

of the overlying vertebra. The anterior ligament (Figs. 179 and 180) is tolerably strong and

approximately rhwnboid in shape; it passes from the lower margin of the transverse process
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and frequently also from the lower lx)nlcr of the adjacent rib to the neck of the next lower rib.

The posterior ligament (Fit?. 179) is much weaker tlian the anterior one; it is triangular in shajx*

and runs from the base of the transverse |)rocess (or also from the articular jirotess) to the jjos-

terior surface of the neck of the next lower rib. The two ligaments form the boundaries of an

opening, the costotransverse foramen, which gives passage to the intercostal branch of the spinal

ner\e.

The movements of ihe ribs upon the vertehnc are consiilcrably limite<l by the summnding chctk ligaments. The
two joints, that of the head and that of the tubenle, act together as a ctMnliined artic ulatiun wliich |jartakrs uf the naturr

of a pivot joint, whose axis corres|xjnds to the netk of the rib an<l is thercf<ire alniost transverse. The movement alxMjt

this axis is such that the anterior extremities of the ribs are elevale<J, and the disUnce between their anterior extrrniilies

and the vertebral column is increased.

The costal cartilages are connected with the sternum partly by synchondroses and partly

bv movable joints, the sternocostal articulations (Fig. 181). The first costal cartibge is always

united to the sternum by a synchondrosis, but ixtween the anterior extremities of the second

to the seventh costal cartilages and the sternum, however, there arc usually true joints. The

second sternocostal articulation (and fre(|uently the remaining ones) always contains an inter

articular lij^ament (Fig. 181) which passes from the synchondrosis between the manubrium an<i

the Ixxiy of the sternum, or from the outer margin of the Ixxly, to the anterior extremity of the

costal cartilage and di\ides the joint into two comjjartments. This ligament is inconstant in

the articulations of the thinl to the seventh costal cartilages with the sternal border, and when

it is i)resent it is frecjuently so situatetl that the articulation is unequally sulxli\itletl.

The anterior surface> of the articular ca|)sules of the sternocostal articulations are rein-

forced by the radiate lit^aments (Fig. 192) which arise from the ends of the costal cartibges and

sj)read out like fans u|K)n the anterior surface of the sternum. The interlacing fibers of the

radiate hgaments of the lower cartilages form a membrane, the sternal membrane, upon the

anterior surface of the lower portion of the sternum. an<l are blended with the in-riosieum in

this situation.

Joints, which are known as the intercliondral joints, may also Ix' present between the costal

cartilages of the fifth to the tenth ribs (see page 331, and in the sternum itself there is a sternal

synchondrosis (see page 34) Ixtween the manubrium and Ixxly which frojuently has an arlicubr

cavitv, and sometimes also a synchondrosis between the Ixxly and the xiphoid process.

The intercostal lif^aments are really mo<lifietl fascia' which w ill be consideretl in the descrip-

tion of the muscles (See page 169).

The actual range of motion of the ci>slal cartilagr^i in the stcnuxiKtal articulations is o"-- '•"•'~\_ l>uj jt is con-

siderably 5ncrease<l by the elasticity of the cartilages thcmselxTS. The cx>slovertcbnil and th- .il articulatioas

act simultaneously and in the same manner.

THE ARTI(XT.\TIONS AND LIG.\MENTS OF THE HE.\D.

The only movable joint between the bones of the head is the temporo-ma.xillary articulation.

The remaining bones are unitetl by sutures, the tcrminolog>- of which has already been discussed
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Fig. 1S9.—The right temporo-mandibular articulation seen from the outer side (\).

Fig. 190.—The right temporo-mandibular articulation seen from the inner side (y).

Fig. 191.—The right temporo-mandibular articulation opened by a sagittal section. The zygomatic

arch has been removed (y)

.

in the section upon osteolog}\ Considerable quantities of connecti^•e tissue are found only in

the sphenopetrosal fissure, in the foramen lacerum, and in the petro-occipital fissure (spheno-

petrosal and petro-occipital synchondroses).

THE TEMPOROMANDIBULAR ARTICULATION.

The temporomandibular articulation (Figs. 189 to 191) is the joint between the condyloid

process of the mandible and the mdndihular fossa of the temporal bone. It is completely

subdivided into an upper and a lower portion by an oblong, biconcave articular disc (Fig. 191),

which is adherent to the capsular ligament by its circumference. The two joints which are thus

formed, namely, that between the mandible and the disc and that between the disc and

the mandibular fossa, act separately.

The articular capsule of the joint (Fig. 191) is rather thin and relaxed. It embraces the

mandibular fossa as far as its posterior non-cartilaginous surface, the articular eminence, and

the head of the condyloid process, and is inserted into the neck of the mandible. Its external

surface is reinforced by a hgament passing from the zygoma to the neck of the condyloid process,

the temporomandibular (external lateral) ligament (Fig. 189), and its fibers pass from abo^•e

downward and from before backward.

In the temporomandibular articulation the socket is formed partly by the mandibular fossa and partly by the

articular eminence, and over the latter an approximately congruent surface for the head of the condyle is formed by the

articular disc. The two temporomandibular articulations act simultaneously.

When the mouth is opened the head of the condyle with the interarticular disc glides forward upon the articular

eminence, and when the mouth is closed it slips back into the mandibular fossa. The opening and closing of the mouth
are consequently attended by a sliding of the mandible (a gliding joint).

In addition to this modified form of hinge movement, the articulation possesses a second kind of motion, the lateral

displacement of the mandible in reference to the skull. In this movement one condyloid head remains in the mandibular

fossa while the other advances upon the articular eminence, a movement which is impossible when the mouth is opened

to its greatest extent. Both the hinge and the lateral movements are combined in the act of mastication.

INDEPENDENT LIGAMENTS IN THE HEAD.

In the vicinity of the temporomaxillary articulation, but without any direct connection

with the joint, arc situated two ligaments, the sphenomandibular ligament (Fig. 190) and the

stylomandibular ligament (Figs. 191 and 192). The sphenomandibular ligament arises

from the under surface of the greater wing of the sphenoid bone near its spine and is

inserted into the hngula of the mandible. The stylomandibular ligament takes origin

from the styloid process, which is frequently embedded in the ligament for some distance,

and pas.ses to the inner surface of the angle of the jaw. Both ligaments are weak and

resemble fasciae, *and this is particularly true of the stylomandibular ligament, which radiates

directly into the fascia of the internal pter}^goid muscle (buccopharyngeal fascia, see page 184).
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In addition to these- structures, the head ix>ssesses another indc|x'ndeni ligamcni, i\^ ptfry

gospinous ligamitit, which |>a.v,cs from the spine of the sphenoid bone to the upper extremity

of the outer plate of the pter>goid process. Sometimes ihij. ligament betx>mes ossified, ami it

then forms the ptengospinous process (Civinini).

THE LIGAMENTS OF THE HYOID BONE.

The greater comua of the hyoid arc conncctcxl with the body of the bone either by mo\-able

joints or by synchondroses, or they are unitetl by synostoses. The lesser cxjrnua are frequently

cartilaginous and are connected to the Ixxly by movable joints or by syndesmoses.

Each lesser cornu is conneclctl lo the styloid process of the temfwral bone by the ityichyoid

ligament.

A portion of the lesser comu, or a nJ of cartilage not connertcJ with ihc >

stylohyoid liRamcni. and in a similar manner the styUiid pnxcis <ir a sciwrair.1 l* •
.

ment.' All three portions, the lesser comu. the «yloh)'oid ligament, and the styloid procr*. h«vr • comn»c» an«)n in

•he second visceral arth.

THE JOINTS AND LIGAMENTS OF THE UPPER EXTRE^HTY.

THE STERNOCLAMCULAR ARTICLOATION.

The sternoclavicular articulation (Fig. 192) Is the joint betwi-en the cbvicubr notch and

the sternal articular surface of the cbvide. The two ariicubting surfaces arc inct)ngr\jcnt

.

but they are adapted to each other by the interi)v)siiion of an arlicubr disc, which divi<ii-s the

articulation into two completely sci>aratal cavities, the articublion in this respect resembling

the tcmporomandibubr joint. The edges of the disc, the inner one in i>articubr. are sonurwhai

thickened.

The articular cai)sule is thin and rebxcxl, but, except on its inferior portion, it is reinforced

upon all sides bv strong ligaments. The most striking of these is the slemo(t<nUulcr

which is adherent to the anterior surface of the cai)sule. The inicrclax-icuior lif^amrni

liirament which i)asses across the jugubr notch at the upi>er margin oi ilx- sternum

nects the sternal ends of both cbvicles, thus reinforcing the upjK-r jwnions of the capsules of

both sternoclavicular articulati«)ns.

The costocliiviatliir ^rhomlHuJ) lit^awnu is exce^-';-^- •^ strong, ami although really an inde-

pendent ligament it Ulongs frt^m the functional si.: to the stemocbviciibr articubtion.

It extends between the cartilage of the first rib ami the ci»stal tuUmsity of the cbviclc, and

abnost completelv fills the sp.-
' ' - ' = f the cbvide am! ^- -- rib. Its

fibers are rather short and U is but slightly - from the

thorax.

The stcmoclaviriilir r,rti,-.il.Mion i< an arthrrtdial joint and its range of motion wrmld be quite coojidcrable were

it not for the R-infor>

Slight motion of the •

as a lever for the latter bone.
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Fig. 192.—The two sternoclavicular joints, together with the costosternal articulations of the two upper
ribs, seen from in front. The right sternoclavicular joint has been opened by a

sagittal section (f).

Fig. 193.—The left shoulder and acromioclavicular joints seen from above and from the inner surface (|).

Fig. 194.—The left shoulder-joint seen from behind, the long head of the triceps being cut and
the terminal portions of the supraspinatus, infraspinatus, and teres minor muscles cut

and turned outward (J).

Fig. 195.—The left shoulder-joint seen from behind and above. The acromion process has been
removed, and the neighboring muscles treated as in the preceding figure (f).

Fig. 196.—The socket of the left shoulder-joint after removal of the articular capsule and the tendon of

the biceps muscle (f).

Fig. 197.—A frontal longitudinal section of the shoulder-joint, parallel to the tendon of the long head of

the biceps (\).

THE ACROMIOCLAVICULAR ARTICULATION.

The acromioclavicular articulation (Figs. 193, 194, and 196) is the joint between the acromial

articular surface of the clavicle and the acromial articular surface of the scapula, and it conse-

quently forms the connection between the two components of the shoulder girdle. The articu-

lation may contain an articular disc, but it is small and varies greatly in the degree of its develop-

ment; it is frequently incomplete and often entirely absent. The upper portion of the articular

capsule is the strongest, and is still further reinforced by the acromioclavicular ligament (Figs.

194 and 196), which connects the bones forming the articulation.

A strong Hgamentous connection between the acromial end of the clavicle and the scapula

is effected by the coracoclavicular ligament (Figs. 193 and 196), which passes from the upper

surface of the base of the coracoid process to the coracoid tuberosity of the clavicle. The liga-

ment is composed of two parts, an anterior flat quadrangular portion, known as the trapezoid

ligament, and a posterior triangular one, broad above and narrow below, the conoid ligament.

Between the two the subclavius muscle is inserted.

The acromiocla\-icular articulation has but a slight range of motion. The coracoclavicular hgament acts as a

check ligament, just as the costoclavicular ligament does in the sternoclavicular articulation. The relative position of

the two bones, can scarcely be changed voluntarily, but passive movements, producing a change in the angle between

the two bones, etc., occur. The small, indistinctly bounded, and usually flat articular surfaces allow of a displacement

of the two bones, but the direction of the movement is not determined by the shape of the articular facets.

THE LIGAMENTS OF THE SCAPULA.

There are three ligaments attached to the scapula (Figs. 193, 195, and 196) which do not

belong to any of the neighboring joints. These are the coracuacromial ligament, the superior

transverse ligament, and the inferior transverse ligament.

The coracoacromial ligament (Figs. 193, 194, and 196) is a flat, tense, strong ligament which

connects the anterior margin of the acromion with the posterior surface of the anterior extremity

of the coracoid pfocess. It is situated immediately above the shoulder-joint.

The superior transverse ligament (Figs. 193 and 195) is a short, tense Hgament which bridges
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over the scapular notch and converts it into a foramen. It is occiisionallv repbced bv bone
(see page 84). 1 he suprascapular nerve passes Ix-neath this ligament, while the transverse
arler>' of the scapula (suprascapular artery) jjasses over it.

The inj.rior transverse ligament (Fig. 195) is much weaker than the suix-rior one It con-
sists of delicate connective-tissue fasciculi which form a bridge Ix-neath the base of the acromion
where the supraspmous and infraspinous fossa- communicate with each other, and covers certain
small branches of the blood-vessels. The ligaments of the scapula belong to that class of liga-
ments which take the j)lace of bonv structures.

THE SHOULDER-JOINT.
The shoulder-joint (Figs. 193 to 197, i. the ariiculation l>etween the glenoid cavitv of the

scapula and the head of the humerus. The glenoid cavity is relativelv small and ven'shghth
concaN-e. but it is considerably enlarged and deepened bv a markedlv fibrous articula'r lip the
glenoidal lip {glenoid ligament) (Fig. 19O), which surrounds the margin of the bonv so^-ket
In spite of this, however, the socket of the shoulder-joint is still considerablv smaller'than the
head of the humerus, and consecjuently does not interfere with the free movement of the latter
bone.

The articular capsule (Figs. 194 and 1951 i> roomy and relaxed, as must necessarilv Ix-
the case in a freely movable enarthrosis. It arises from the margin of the glenoidal lip'and
IS inserted into the anatomical neck of the humerus, and although it is in itself thin, it acquires
considerable .strength from its adherence to the tendons of the surmunding muscles (supra-
spinatus, infraspinatus, teres minor, subscapularis) and to a reinforcing ligament, the coraeo-
humeral hgament (Figs. ,95 and 197). This ligament arises from the outer lx)rxler of the base
of the coracoid process and passes, independently at first and then inseparablv connects! with
the upper and posterior ,K.rtion of the cap.sular ligament, to the insertion of the latter structure
ui the neighlx)rhood of the two tulx-rosiiies. A somewhat weaker fasci.ulu. Mr.-ngihens the
inner j^ortion of the capsule.

.\ peculiarity of the shoulder-joint is that it contains, throughout its entire length, the tendon
of the ong huul of the biceps ,see page iSS). This tendon, which arises from the sui,raglenoi,i
tubercle and is adherent to the upper portion of the glenoidal lip, pas..c^. through the articular
caNity beneath the coracohumeral ligament and leaves it at the intertubercular groove, bc-ing
accompanied for a certain distance outside of the joint by a tubular prolongation of the svnovialmembrane, the nUertulurculor mucous sheath ,Figs. .93 and 197 >• This ,K,rtion of the inter-
tubercular gnnne is lincxl with cartilage. M the termination of the mucous sheath the svnovial
memln-ane ,s closely adherent to the ten.lon, and it al..o extends beneath the tendon of the sub-
scapulans muscle in the shape of a burs;i which communicates with the anicular cavitv (Fig
193). I h.s subscapular hursa has a very thin wall and is situated beneath the concave anterior
sur ace ot the coracoid process, between the coracohumeral ligament and the reinforcing fibers
ot the internal portion of the cai)sule.

all d.r.ct,on.. The .h.of movcmonts ar.-: iK>ndulum movements in the .^^ttal plane, which an.- more extensive ante
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Fig. 198.—The left elbow-joint seen from in front (|).

Fig. 199.—The left elbow-joint seen from behind and from the radial side (§).

Fig. 200.—The bones of the left forearm with the interosseous membrane; the annular ligament has

been divided (§).

riorly than posteriorly; raising and lowering of the arm in a coronal plane (abduction and adduction, the former motion

not being possible beyond a horizontal plane); and rotation of the arm about its longitudinal axis. During the move-

ments of the arm the capsular ligament is thrown into folds upon one side and made tense upon the other and in certain

extreme positions it may act as a check ligament.

THE ELBOW-JOINT.

The elbow-joint is a typical compound joint, being formed by the association of the lower

end of the humerus with the upper ends of the radius and ulna, and so consisting of

three articulations. The trochlea of the humerus articulates with the semilunar (greater sigmoid)

notch of the ulna (the humero-ulnar articulation), the capitulum of the humerus with the

depressed surface on the head of the radius (the hiimero-radial articulation), and the radial (lesser

sigmoid) notch of the ulna with the articular circumference of the radius (the proximal radio-

ulnar articulation).

The three articulations are surrounded by a common articular capsule (Figs. 198 and 199),

which is roomy and relaxed, particularly in front and behind. It encloses the three fossas at

the lower end of the humerus (the olecranal, coronoid, and radial fossae), is attached to the ulna

just below the tip of the olecranon, at the margin of the semilunar (greater sigmoid) notch, and

at the tip of the coronoid process, and the entire head and the greater portion of the neck of

the radius are situated within it. The only portions of it which are firm and tense are the lateral

ligaments and the annular ligament which surrounds the upper end of the radius.

There may be recognized a radial or external lateral ligament and an ulnar or internal

lateral ligament. The radial lateral ligament (Figs. 198 and 199) arises from the external epicon-

dylc and passes as two fasciculi to the annular hgament, with which a portion of its fibers are

continuous. The ^dnar lateral ligament (Fig. 198) arises from the internal epicondyle of the

humems and passes in a radiating manner to the ulnar margin of the semilunar notch.

The annular ligament (Fig. 199) is a firm tense ligament which surrounds the head of the

radius like a sling and forms three-fourths of the circumference of the socket for the pivot joint

of the proximal radio-ulnar articulation, the remaining fourth being formed by the radial (lesser

sigmoid) notch of the ulna. The ligament arises from the anterior margin of the semilunar

(greater sigmoid) notch and is inserted into the posterior margin of the radial notch. Below

it the capsule is thin, and at the neck of the radius forms a small protrusion which is known
as the saccular recess.

The brachiahs anticus muscle passes over the anterior surface of the capsular ligament of

the elbow-joint (Fig. 201) and some of its fibers are inserted directly into this structure. The
triceps muscle, particularly its middle head, holds a similar relation to the posterior surface of

the capsule, from which the tendon of the muscle is separated by fatty tissue.
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From a physiological standpoint the elbow is a combination of two joints onlv, since the

humeroradial articulation does not function as an independent joint. These two joints are

the hinge joint of the humero-ulnar articulation and the pivot joint of the proximal radio-ulnar

articulation.

The flexion of the forearm upon the arm is not a pure hinge motion, but rather that of a spiral joint, since the

surfaces of the trochlea and the median ritlge of the semilunar notch resemble that of the worm of a screw. From a

practical stand|><)int, however, the elUiw may tx* regarde«l as a ginglymus or hinge joint, whose ax's of movement passes

through the two ej)icondyles. The hunuro-radial articulation is not involved in this movement, since the ends of the

respective bones are scarcely in contact during tUxion.

The axis of the trochlea of the humerus is n(Jt placed at right angles to the axis of the humerus, but cuts it obliquely,

and, consequently, when the forearm is extended the ellxjw f<jrms an oljtuse angle of about 140 degret-s, which is of>en

externally; while when the joint is flexed this angle becomes an acute one. When the forearm is flexed the coronoid

process of the ulna rests in the coronoid fossa, and when it is strongly extended, the olecranon is received into the olecranal

fossa, which is cushioned with fatty tissue.

The humero-radial articulation is only passively involved in the pivot movement of the proximal radio-ulnar joint,

since the radius rotates in the socket about its long axis, and the actual pivot movement takes place in the proximal

and distal radio-ulnar articulations. Both movements of the ellww-joint are completely independent.

THE DISTAL RADiaULNAR JOINT AND THE INTEROSSEOUS ME.MBR.\N"E.

The radius and ulna are connected by a thin interosseous membrane (Fig. 2001 which almost

comj)letely fills the space intervening between the two Ixmes of the forearm. It is attacheci to

the interosseous ridges of the two lx)nes and consists for the greater part of fibers which j)a-ss

oblifjuely downward from the radius to the ulna. It does not, however, e.xtend to the upjxT-

most ])art of the interosseous space and ]>ossesses an ojjening in its lower jjortion for the passage

of blcxxl-vessels. It represents a membranous supplement to the bones of the forearm, and,

Hkc these structures, it gives origin to various muscles.

In addition to the connection by the interosseous membrane, the radius and ulna arc held

together also by the oblique lif^amcnt (Figs, iqq and 200), which passes obliijuely from the coronoid

])rocess of the ulna to the lower margin of the tuberosity of the radius, and is directly in contact

with the ujipcr portion of the interosseous membrane.

The (lislal radioulnar joint (Figs. 202 to 204) is the joint between the articular circum-

ference of the capitulum of the ulna and the ulnar (sigmoid) notch of the radius, and also

between the cai)itulumof the ulna and the articular disc which separates the head of the ulna

from the tricjuetral (cuneiform) bone, .\natomically it is an independent joint, but it functions

in association with the j)roximal radioulnar articulation.

The socket for the cajntulum of the ulna iFig. 202) is formal by the ulnar notch of the

radius as well as by ilu- articular disc; the portion of the socket formed by the radius is almost

vertical, and that formed by the disc is ])ractically horizontal, and a jK)rtion of the lateral surface

as well as the inferior surface of the capitulum of the ulna consequently a'sts in the socket of

the joint. The articular caj)sule is somewhat roomy and relaxctl, and a prolongation of it,

known as the saccular recess, extends upward between the bones of the forearm above the level

of the articulation.

The articular disc is attached upon one side to the ulnar margin of the middle portion of

the radius, where it insensibly merges into the cartilaginous covering of this portion of the bone;
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Fig. 20I.—Sagittal section of frozen preparation of the left elbow -joint (-1).

Fig. 202.—A frozen section through the radiocarpal articulation parallel with the dorsal surface of the

hand (I).

upon the other side it is attached to the styloid process of the ulna. In rare instances it is

perforated.

The movement in the distal radio-ulnar joint is a rotation of the radius about the ulna which is simultaneously

carried out in the proximal radio-ulnar articulation also. During the movement known as pronation, the radius is applied

obliquely to the ulna, so that the two bones cross; the opposite movement, the return to the parallel position of the two

bones, is called supination. The axis of movement of both radio-ulnar articulations passes through the heads of both

bones and is consequently placed obliquely to the axes of the bones. The angle of rotation of the lower end of the radius

about the ulna amounts to about 180 degrees.

THE JOINTS AND LIGAMENTS OF THE HAND.

The joints of the hand may be divided into those of the carpus and those of the fingers.

Those of the carpus are: (i) The radiocarpal or wrist-joint; (2) the intercarpal joint; (3) the

joint of the pisiform bone; (4) the common carpo-metacarpal joint; (5) the carpo-metacarpal

joint of the thumb.

The joints of the fingers include the metacarpo-phalangeal articulations and digital or inter-

phalangeal articulations.

THE JOINTS OF THE CARPUS.

The radiocarpal articulation, the articulation of the pisiform bone, and the carpo-meta-

carpal articulation of the thumb are usually independent joints, while the common carpo-meta-

carpal articulation is, as a rule, connected with the intercarpal joint.

The radiocarpal articulation is the joint between the carpal articulating surface of the

radius and the triangular articular disc interposed between the ulna and the triquetral (cunei-

form) bone upon one side, and the pro.ximal articular facets of the first row of carpal bones

—

navicular (scaphoid), lunatum (semilunar), and triquetrum (cuneiform)—upon the other, the

navicular and lunate bones articulating with the radius and the triquetrum (cuneiform) bone

with the triangular articular disc in such a manner that the radius and the disc together form

a socket, while the corresponding articular facets of the three carpal bones form a condyle.

The articulation is completely separated from the intercarpal joint, but in rare instances

it communicates with the articulation of the pisiform bone. It is separated from the intercar-

pal articulation by the short ligaments connecting the navicular, the lunate, and the triquetral

(cuneiform) bones.

The articular capsule of the joint is thin, capacious, and rela.xed, and embraces the car-

tilaginous extremities of the bones entering into the articulation.

From the shape of its articulating surfaces the radiocarpal articulation is an ellipsoidal

joint. The curvature of the surfaces is greater in the sagittal than in the coronal diameter.

The intercarpal articulation is the joint between the two rows of carpal bones and is formed

by the distal articular facets of the navicular, lunate, and triquetral (cuneiform) bones upon
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the one side, and by the proximal facets of the greater and lesser muUangular (trapezium and

trapezoid), capitate fos magnum), and hamate Tunciform) bones ujxjn the other. The first

row of the carjjal bones practically forms a socket for the head of the capitatum fos magnum)

and the proximal i>ortion of the hamatum (unciform), and toward the radial, and to a certain

extent also the ulnar, side of the joint, the proximal row exhibits a convex and the distal row

a concave surface, since the navicular bone presents a convexity toward the greater and lesser

multangular (trapezium and traj)ezoid) bones. As a result, the Une of the joint is not a simple

curve, but has an irregular C/D shape (Fig. 202).

The articular cavity of the joint is ver}- complicated, since it extends from the actual articular

line both proximally and disially between the individual carpal bones of both rows. It is sep-

arated from the radiocarpal joint by the previously mentioned ligaments, and similar ligaments

connect the bones of the second row and separate the intercarpal from the caqx^-metacaqjal

articulation. The latter separation is incomplete, however, and these two articubtions usually

communicate between the capitatum (os magnum) and the lesser multangular (trajx-zoid) bone,

since interosseous ligaments are usually wanting in this situation. The thin articular capsule

exhibits no special peculiarities and resembles that of the radiocaq^al articulation.

The articulation oj the pisijorm bone is a small unimportant joint between the contiguous

surfaces of the pisiform and triquetral (cuneiform) bones, and is usually an independent articu-

lation. As the pisiform bone is simply the sesamoid bone of the flexor carjji ulnaris, this joint

is analogous to those situated between the sesamoid bones of the great toe and the head of the

first metatarsal bone. The ligaments arising from the pisiform bone are similarly to be regarded

as continuations of the tendon of the flexor caq^i ulnaris; they are the piso-hamate ligament

(Fig. 204\ passing to the hamulus of the hamate (unciform') bone, and the pisonutacarpal

ligament (Fig. 204', which passes to the base of the fifth metacarpal bone and sends prolonga-

tions to the neighboring metacarpal bones.

The carpo-metacarpal joint (Fig. 202) is the joint between the bases of the second to the

fifth metacarpal lx)nes and the distal articular facets of the lesser multangular (tra}x?zoid), of

a small portion of the greater multangular (trapezium) (see page 91), capitate (os magnum),

and hamate (unciform) bones. The articular cavity, which is usually single, communicates,

as a rule, with the intercaq)al joint in the manner previously descrilxxl. It is sometimes com-

posed of two separate articulations, each of which connects two metacarpal bones.

The bones forming the caqx)mctacaq)al articulation are capable of only slight movements

and the articular capsule is corresjx)ndingly tense and firm. In addition to the previously men-

tioned surfaces, it also embraces the lateral articular facets between the bases of the individual

metacarpal bones (see page qi ), and the articulation consequently includes the concealed inter-

mctacaq)al articulations. The articulation is an arlhrodium.

The carpometacarpal joint oj the thumb is the joint between the saddle-shaped articular

facet at the distal extremity of the greater multangular bone (^trajKzium) and the base of the

metacarpal of the thumb. It is always an independent articulation, communicating \vith none

of the other carpo-metacarpal joints nor with any of the carpal joints. From the shap)e of the

articulating surfaces the articulation is a saddle joint, and although the surfaces are not com-

pletely congruent, it is the most pronounced saddle joint in the human body.
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Fig. 203.—Articulations and ligaments of the hand seen from the dorsal surface (|).

Fig. 204.—Articulations and ligaments of the hand seen from the volar surface, the transverse carpal

ligament having been removed (f).

Fig. 205.—Articulations of the middle finger seen from the side (|).

In the movements of the hand the radiocarpal and intercarpal articulations act together as hinge joints. The four

chief movements of the hand are flexion, extension, radial flexion (or, better, radial abduction), and ulnar flexion (or,

better, ulnar abduction). By a combination of these movements it is possible to effect an almost complete circumduc-

tion of the hand.

The chief movements of the joints are flexion and extension. The axes of rotation of the two hinge joints are not

placed at right angles to the axis of the forearm, but obliquely and intersecting each other.* During flexion of the radio-

carpal articulation, the hand deviates to the radial side; during the similar movement in the intercarpal articulation

the hand deviates to the ulnar side and vice versa. If one joint is flexed and the other extended, the movements in the

axis of the extremity neutralize each other, while the lateral movements (radial or ulnar abduction, as the case may be)

are more pronounced. If both joints are flexed or extended together, the lateral movements neutralize each other and

the movements in the axis of the extremity (flexion or extension) are more pronounced.

The carpo-metacarpal articulations are arthrodia and are but slightly movable; this is particularly true of the

carpo-metacarpal joints of the second and third fingers. They move slightly when the concavity of the hand is increased

or diminished, that is to say, during hollowing or flattening of the palm, and during opposition of the little finger.

The range of motion of the carpo-metacarpal joint of the thumb is much more extensive. Like all saddle joints

it is biaxial, but owing to the incongruity of the articulating surfaces, the curvatures of one of the surfaces being always

more pronounced than those of the other, the movements about the two axes may be so combined that actual circum-

duction is possible. The chief movements of this joint are abduction (away from the index-finger), adduction (toward

the index-finger), and opposition (bringing the thumb opposite to the Uttle finger). During the latter motion the con-

cavity of the palm is markedly increased.

THE CARPAL LIGAMENTS.

The carpal ligaments (Figs. 203 and 204) are composed of the ligaments between the bones

of the forearm and the carpal bones and of those which connect the carpal bones with each

other and with the bases of the metacarpal bones.

Of the first group, the ligaments which connect the ulna with the carpus are weak, while

the radius is connected to the carpus by strong ligaments. It will be remembered that the carpal

bones articulate with the radius only.

The only ligament arising from the ulna is the tilnar lateral ligament (Figs. 203 and 204),

which passes from the styloid process of the ulna to the triquetral (cuneiform) bone. The

corresponding ligament upon the radial side is the radial lateral ligament (Figs. 202 and 204)

which passes from the styloid process of the radius to the navicular bone. The radius is con-

nected to the carpus also by two strong ligaments which reinforce the dorsal and palmar sur-

faces of the capsule.

The dorsal radiocarpal ligament (Fig. 203) passes obliquely from the lower end of the radius

to the dorsal surface of the first row of carpal bones and is attached particularly to the triquetral

(cuneiform) bone. The corresponding anterior ligament, the volar radiocarpal ligament (Fig.

204), is longer than the dorsal one; it arises from the margin of the articular surface of the carpus

and is inserted not only into the bones of the first row, but also into the capitatum (os magnum).

* This description of the movements of the hand has been materially modified by the more recent studies of these

articulations. It must not be supposed that the two rows of carpal bones cannot move upon each other; during radial

abduction the navicular bone is markedly moved toward the adjacent bones.
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The transverse carpal (anUrior annular) ligament (Fig. 282) is a particularly strong ligament

which serves more for the retention of the long flexor tendons in place (see j^age 205) llian as

an accessor)- ligament of the carpus. It connects the two carpal eminences, but is also attached

to the radius, and converts the caq)al groove into a canal.

U])on the floor of the caqjal canal are found the ligaments which connect the individual

carpal bones (Fig. 204); they radiate toward the heatl of the cajjitalum (os magnum), forming

the radiate carpal ligament.

The remaining carj^al ligaments which unite the carpal lx)nes or connect them with the

bases of the metacaq)al lx)nes are designated according to their position as the volar and dorsal

intercarpal ligaments, the volar and dorsal carpo-metacarpal ligaments* and the volar (three in

number) and dorsal (four in number) basal ligaments (Figs. 203 and 204). The interosseous

basal ligaments are situated in the intcrsjjaces between the bases of the metacaq^al bones.

THE FINGER-JOINTS.

The metacarpo- phalangeal articulations (Figs. 203 to 205) arc the joints between the heads

of the metacaq^al bones and the bases of the proximal phalanges. Although the articulating

surfaces are irregularly si)herical, the movements of the joints are restricted by ligaments. The

articular surfaces of the heads of the metacarpal bones become somewhat cylindrical u|X)n the

palmar asjject of the lx)nes, so that the surfaces in contact during extension are spherical, while

during flexion they are cylindrical. The joints are consequently a mixture of the ginglymoid

and arthroilial types (ginglymo-artlirodia). The metacaq>o-phalangeal joint of the thumb is

an exception; it resembles the inteq)halangcal articulations and is a true ginglymoid joint.

The articular capsules (F^igs. 203 and 205) are thin and somewhat relaxed, but they are

reinforced in several situations. Strong lateral ligaments are excenlrically inserts! into the

heads of the metacarpal lx)nes, so that they become tense during flexion of the i)habnges; they

arise from small dei)ressions upon the sides of the heads of the metacaq)al bones (sec page 92).

The anterior surfaces of the capsules arc reinforced by the accessory volar ligaments (Fig. 204 ;,

which are connecteil with the sheaths of the flexor tendons (see page 205), and by the transirrse

capitular ligaments (Fig. 204), which arc flat strong ligaments connecting the heads of the second

to the fifth metacarpal bones. The dors;d surfaces of the ca])sules arc protecttxl by the dorsal

aponeuroses of the Angers (see i)age 205), which are intimately connected with them.

The metacarpo- phalangeal joint oj the thumb always contains two sesamoid bones (a radial

and an ulnar) (Fig. 204), which are embedded in the articular capsule; the surfaces directed

toward the articulation are covered by cartilage. Sesamoid bones occasionally occur in the

mctacaqio-phalangcal joints of the other fingers (see also page 92).

The movements of the melacaqx>-phalangc.il joints of the four fingers consist of hinge mo\-emenls by which the

phalanges are flexed and extended. During flexion, the lateral ligaments are tense, and prevent any lateral motion.

During extension, however, these ligaments Ixtome relaxed and the spherical articular surfaces arc in contact, so that

* In connection with the individual ligaments of the pisiform lx)ne there is a \x)lar carpKvmetacarpal ligament

which passes from the hamulus of the hamate (unciform) bone to the base of the fifth metacarpal bone; it is the hamaio-

metacarpal ligament.
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Fig. 206.—The female pelvis with its ligaments, seen from behind (f).

Fig. 207.—The female pelvis with its ligaments, seen from below (|).

Fig. 208.—The male pelvis with its ligaments, seen from in front (f).

Fig. 209.—The female pelvis with its ligaments, seen from in front (f).

Fig. 210.—The male pelvis with its ligaments, seen from above (|).

Fig. 211.—The female pelvis with its ligaments, seen from above (f).

while extensive rotation is impossible, the phalanges and consequently the fingers can be abducted and adducted. The

metacarpo-phalangeal articulation of the thumb is a pure hinge joint.

The digital or interphalangeal articulations (Fig. 205) are the joints between the individual

phalanges of the fingers, the bases forming the articular sockets and the trochlear surfaces con-

stituting the articular heads. The articulations are pure hinge joints. Lateral ligaments (Fig.

205) at the sides of the capsules prevent any lateral motion, and the articular capsules are roomy.

Volar flexion is the only movement of which these joints are capable.

THE JOINTS AND LIGAMENTS OF THE PELVIC GIRDLE.

THE PELVIC LIGAMENTS, SYNARTHROSES AND DIARTHROSES.

The pelvic girdle and its ligaments form the pelvis (Figs. 206 to 211 and 215), which, unlike

the shoulder girdle, is complete both anteriorly and posteriorly, the pubic bones being connected

anteriorly by a symphysis and the pelvic girdle completed posteriorly by the sacrum, which

articulates with the two iliac bones either by joints or half joints.

The symphysis pubis (Figs. 208 and 209) is a mixed synarthrosis connecting the symphysial

surfaces of the two pubic , bones. These surfaces are covered with cartilage and the space

between them is filled by a mass, consisting largely of dense connective tissue and partly of fibro-

cartilage, W'hich is termed the interpubic Jibrocartilage. This interpubic tissue is broader in front

than behind and its posterior portion frequently contains a space resembling an articular cavity,

so that the symphysis is converted into a half joint (amphiarthrosis).

The symphysis is reinforced by fibers which pass across its upper margin from the pubic

spine of one side to that of the other; these fibers are intimately connected with the interpubic

fibrocartilage and form the superior pubic ligament (Fig. 210). The lower margin of the sym-

physis is reinforced by a more independent structure, the arcuate (injerior pubic) ligament (Figs.

206 and 208), which is approximately triangular and rounds off the pubic angle.

The posterior connection of the pelvic girdle is a paired articulation which is termed the

sacroiliac articulation. It occurs between the auricular surface of the sacrum and the -similarly

named surface of the ilium, and is an almost immovable joint, a true amphiarthrosis. The

rough irregular surfaces of the two bones arc scarcely adapted for reciprocal movements, and

the strong ligaments surrounding the articulation further insure its immobility.

In addifion to being connected by the auricular surfaces, the innominate bone and the

sacrum are also held together by a strong ligament passing between the tuberosities of the two
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bones, the hUcrosscoiis sacroiliac li^antcU (Fig. 215). Since thi. liKameni completdv fills th<
space between the tuberosities of the ilium and the sacrum, it may be said that these t\v
bones are connected anteriorly by an amphiarthrosis and posteriorly by a syndesmosis, but fror
the physiological standpoint, the syndesmosis is the most imix)rtant' part of the arlicublion
since it firmly unites the pelvic bone to the sacrum which Ixars the weight of the entire trunk.

The sacrum and ilium are also connected by the following ligaments: the atiUrior sacro
iliac lii^amntts (Figs. 208, 210, ami 215), which jiass as flat bands, comi>osc-d of transverse,
oblujue, and fre(|uently interlacing libers, from the anterior surface of the sacrum in front o:
the iliosiicral joint to the anterior surface of the ilium, and particularlv to the Hnea terminally
the posterior sacroiliac lii^aments (Figs. 206 and 215), .)f which there are to Ix- distinguishes! :.

long and a short ligament. The short posterior sacroiliac lit^amaU consists of a number oi
hbers which ixiss obliciuely from the lateral ridges of the sacrum t<. the iliac crest in the rcgioi
of the posterior inferi.;r spine. The hnif^ posterior sacroiliac ligament is comiK>sed of suix-rficia:
longitudmal fa.sciculi which run from the ]KJSteri<.r superior spine of the ilium to the lateral
portion of the dorsal surface of the sacrum and intermingle in this situation with the origin of
the sacrotubcrous (great sacrosciatic) ligameul. It coxers in the corresj^onding short ligament
j>osteriorly.

Tile iliac lx)ne is al.so connected to the fifth lumbar vertebra bv the iliolumbar ligament
(Figs. 206 and 20S). This is a strong ligament which passes from the transverse process of
the hfth lumbar vertebra to the iliac crest, and is frecpientlv connectetl with the upi>ermost filx^rs
of the anterior sacroiliac ligament. Thn.ugii it the last lumbar vertebra and also the last inter-
vertebral librocartilage are included in the pelvis, and are connecteil not onlv with the iUum
but also with the sticrum.

THE INDEPENDENT LIGAMENTS OF THE PELVIS.

In ad(h-ti<m to the ligaments which directly connect the individual parts of the pelvic girxllc
there is another series of ligaments which belong to that cla.^s of ligaments which take the place of
bones (see i)age 108). These are: (i) The obturator membrane; (2) the sacrotubcrous (great
sacrosciatic) ligament: and (3) the sacrospinous (lesser sacrosciatic) ligament.

The obturator membrane (Figs. 208 and 216) is a rather thin membrane which closes in the
obturator foramen with the exception of the upper i>ortion, in which is situatc.l the prolongation
of the obturator groove, the opening, the obturator canal (Fig. 216), which this forms givinf^
passage to the obturator vessels.

"^

The sacrotubcrous (great sacrosciatic) ligament (Figs. 2o(.. 207. 2,0, and 211, has a broad
origm irom the lateral portion of the entire ix>sterior surface of the sacrum, from the ix).terior
portion of the ihac crest in the region of the ,>osterior superior and inferior spines (where it is
connected with the posterior siicroiliac ligaments^ and from the posterior surface of the coca-x
It becomes narrower as it pa.^ses downward, but again broadens out near its insertion
into the tuberosity of the ischium. It covers the sacrospinous ligament posterioriv, and the
two ligaments are adherent at their intersection. The jakijorm process (Figs. 206 and 207) is a
narrow oblique continuation of the sacrotubcrous ligament, which passes along the lower marcrin
ot the ischium and pubis and gradually disappears anteriorly.

""
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The sacrospinous {lesser sacrosciatic) ligament (Figs. 206, 207, 210, and 211) is more deeph

situated than the sacrotuberous ligament, and arises from the lateral margins of the lower portion

of the sacrum and of the upper portion of the coccyx. It rapidly becomes narrower and passes

almost horizontally forward and outward, crossing the sacrotuberous ligament shortly before

reaching its insertion at the tip of the spine of the ischium. Its pelvic surface covers and is

adherent to the coccygeus muscle (see Splanchnolog}').

The sacrospinous ligament converts the greater sciatic notch into an elliptical foramen which

is termed the great sciatic {sacrosciatic) foramen, and the two ligaments, the sacrospinous and

the sacrotuberous, convert the lesser sciatic notch into a foramen, the lesser sciatic {sacrosciatic)

foramen. This latter foramen is triangular with rounded angles and is separated from the great

sciatic foramen by the sacrospinous ligament. The sacrotuberous ligament forms a portion of the

outlet of the pelvis.

THE PELVIS AS A WHOLE.

The following bones enter into the formation of the pelvis: the two innominate bones, the

sacrum, the coccyx, and the fifth lumbar vertebra; and its boundaries are also partly formed by

the interpubic fibrocartilage, the obturator membrane, and the sacrotuberous and sacrospinous

ligaments. The iliolumbar ligament forms a portion of the pelvic wall.

In the pelvis may be recognized the false or greater pelvis, and the true or lesser pelvis. The
former forms the floor of the abdominal cavity, and is wide open above and in front and is bounded

only partly by bone. Its cavity is considerably larger than that of the true pelvis, from which

it is separated by the terminal (iliopectineal) line (Fig. 210). It is bounded by the alae of the

ilium, by the fifth lumbar vertebra together with the promontory, and by the two iliolumbar liga-

ments.

The true or lesser pelvis is a short canal, the greater portion of whose boundaries are bony.

The anterior wall is short while the posterior one is considerably longer, and it is open above and

below. The upper opening is termed the superior aperture of the pelvis or the pelvic inlet (Figs.

210 and 211), whose boundar}- is formed by the terminal line, by the promontory, and by the upper

margin of the interpubic fibrocartilage. The terminal line is composed of a sacral, an iliac (the

arcuate line), and a pubic (crest of the pubis) portion.

The actual cavity of the pelvis is bounded posteriorly by the concave pelvic surface of the

sacrum and by the anterior surface of the coccyx; laterally by the pelvic surfaces of the bodies of

the ilium, pubis, and ischium (the floor of the acetabulum), by the sacrotuberous and sacro-

spinous ligaments, by the rami of the pubis and ischium, and by the obturator membranes; and

anteriorly by the symphysis pubis with its ligaments and by the anterior extremities of the two

pubic bones.

The anterior wall of the pelvic cavity is by far the shortest, while the posterior wall is the

longest. The posterior portions of the lateral walls exhibit two openings, the upper elHptical

greater sciatic *foramen and the lower triangular lesser sciatic foramen; the anterior portions

contain the openings in the obturator membranes which form the obturator canals (seepage 129).

The upper more capacious portion of the pelvic cavity is designated as the plane of pelvic

expansion, while the inferior contracted portion is known as the plane of pelvic contraction.
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The injcrior upcrturv oj the pelvis or pilvic outlet (Fig. 207) is bounded by the lower margin

of the s) mphysis (arcuate hgament ), by the tuberosities of the ischium, by the inferior rami of the

ischium and pubis, by the sacrotubcrous Hgamcnts, and by the tip and the lateral margins of the

sacrum. These boundaries, unlike those of the pelvic inlet, do not lie in the same plane. The
coccyx forms the lowermost [)oini of the j>elvic outlet, and ne.\t come the tulx*rosities of the ischia,

which project downward, while the boundary curves markedly upward in the region of the sacro-

tuberous ligaments and j)arlicularly at the lower margin of the symphysis.

The angle which the two inferior rami of the jjubis form with the symphysis is known as the

pubic anqli' (Fig. 209). It is rounded olT by the arcuate ligament to form the pubic arch.

The ])elvis is not horizontal but inclined, the degree of its inclination varying in different

individuals, but usually averaging alx)ut 60 degrees. The plane of the jx-lvic inlet consequent!)'

passes obliquely from above downward and from behind.

The i)eK is exhibits, as does no other portion of the skeleton, typical sexual characteristics.

This is particularly noticeable in the true pelvis. In the female the false pelvis is lower, broader,

and flatter, and the ahe of the ilium usually show a less marked curvature. The true pelvis

exhibits similar characteristics, and its cavity in jiarticular is more capacious. In the male the

])elvic inlet is heart shaped (from the marked projection of the promontor}-), while in the female

it is ellij)tical, and the pelvic outlet in the male is also much narrower than in the female on account

of the convergence of the tuberosities of the ischia. The pubic angle in the male pelvis forms an

acute angle of about 75 degrees, while in the female it forms a right or obtuse angle ^90 to 100

degrees).

For a more detailed account of the pelvic diameters and of the pelvis in its relations to

obstetrics the reader is referred to the text-!xK)ks and atlases of topographic anatomy.

The ini^uiuiil or Poupart's ligament (Figs. 207 and 2ch)) is not one of the actual ligaments of

the i)elvis, but is a portion of the aj)oneurosis of the external oblique muscle of the abdomen. Ii

arises from the anterior su|x'rior spine of the ilium and is inserted into the spine of the pubis.

An almost horizontal continuation of the ligament jiasscs from its insertion to the upjx-r margin

of the horizontal ramus of the pubis, forming the lacunar (Gimbemat's) ligarnvnl (Fig. 211).

THE HIP- JOINT.

The hip-joint or coxal joint is the articulation between the acetabulum of the innominate

bone and the head of the femur. The acetabular cavity is consiilerably deejx^netl by a strong

circular fii^riHariilaginous ligament, the glenoidal lip (cotyloid ligament) (Fig. 216), so

that the socket embraces more than half of the spherical head of the femur, and the

joint consecjuently belongs to that group of the si)heroidal articulations which is known

as an enarthrosis.

The glenoidal lip (Fig. 214) of the hip-joint is triangular in cross-section and stretches across

the notch oi the acetabulum, ccMiverting it into a cleft like foramen. This jX)rtion of the gK

noitlal lip is known as the transverse ligament (Fig. 214).

The acetabular fossa (Fig. 214^ does not come into direct contact with the cartilaginous

surface of the head of the femur and is not covered with cartilage, but by a cushion of fat and by

synovial villi. From this fatty cushion, and particularly from the acetabular notch, there arises
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Fig. 212.—The right hip-joint seen from in front (f).

Fig. 213.—The right hip-joint seen from behind (§).

Fig. 214.—Socket of the right hip-joint after cutting through the articular capsule and the round ligament.

The head of the femur has been removed (f).

Fig. 215.—Section through the pelvis and the two hip-joints taken in a plane almost at right angles to

the axis of the pelvis (§).

Fig. 216.—The right hip-joint opened through the anterior wall of the articular capsule so as to show the

round ligament. The head of the femur has been drawn out of the socket and rotated

outward and backward (f).

a broad characteristic ligament of the hip-joint, the round ligament (ligamentum teres) (Figs. 214

and 216), which becomes shghtly narrower and is inserted into the depression on the head of the

femur. This hgament is fiat, and only its external portion is formed of firm connective-tissue

fascicuH; in its interior nutrient vessels pass to the head of the femur. It hes in folds upon the

cushion of fat in the acetabular fossa, and on account of its length and soft structure plays little

part in checking the movements of the joint.

The strong articular capsule of the hip-joint (Figs. 212, 213, and 215) is markedly reinforced

by accessory ligaments. It arises from the outer circumference of the glenoidal lip and embraces

not only the head of the femur but also the greater portion of its neck. Anteriorly it is inserted

into the intertrochanteric line; posteriorly it does not extend so far, and surrounds only somewhat

more than the half of this portion of the rieck of the femur.

The reinforcing 'ligaments are firmly adherent to the capsule of the hip-joint and are com-

posed of longitudinal and of circular fibers. The latter are known as the orbicular ligament (zona

orbicularis) (Fig. 215) and embrace the narrowest portion of the femoral neck; they pursue a

circular course within the innermost fibrous layers of the capsular ligament and are rather inti-

mately connected with the longitudinal ligaments. The longitudinal fasciculi receive different

names according to their places of origin, and since each of the three parts of the innominate

bone gives origin to one of the fasciculi, they are consequently know^n as the iliojenwral, pubo-

capsular, and ischiocapsular ligaments.

The iliofemoral ligament (Figs. 212 and 216) is the strongest of the three ligaments and

is one of the thickest ligaments in the body. It arises in the region of the anterior inferior spine of

the ihum, passes obhquely across the anterior surface of the articular capsule, broadening as it

goes, and is inserted into the entire length of the intertrochanteric line. The pubocapsular liga-

ment (Figs. 212 and 216) arises from the horizontal ramus of the pubis and passes across the inner

and posterior portion of the articular capsule toward the lesser trochanter. The ischiocapsular liga-

ment (Figs. 215 and 218) arises from the body of the ischium and runs in the posterior portion of

the capsular ligament; the majority of its fibers pass into the zona orbicularis, but some of them

converge upward to the great trochanter.

The thinnest places in the capsule of the hip-joint are situated in its lower portion between

the pubocapsukr and the ischiocapsular ligaments, and above the zona orbicularis between the

ischiocapsular and iliofemoral ligaments. There is also a thin place in the antero-internal wall

of the capsule between the iliofemoral and pubocapsular ligaments, and a communication occasion-



I'tibocapsular ligament

Tendon of
rectus femoris

Cjrf'J "'.Ini

Tendon of
rectus

femoris

Fades
Innata

Articular
capsule X

Gluteal titberositv

Fis. 213.

Transverse ligament of acetabulum





Posterior sacro-iliac lig. Sacral canal

Anterior sacro-iliac li^.

Head 0/femur .^>S

Synovial cavity

Orbicular
ligament

Interoiuoas saao-Uiac Ug.

Sacro-tliac articolation

Sacrespinous ligam/n!

SacToluberous tig.

Ant.
sacrococc.

lis-

\

b f^-
Obturator membrane Arnwte li^. oj pubis Artiailar capsu.e

Jnterpubic fibrocartilage f^*^""^ ^^S-

FifJ. 215.

lliojvniural ligament X

Up
"" mpsular Obtarator

Symphr-
'
SfOl

surface

/

iT

OhtumLT
membram

f-'icr. 216.





THE JOINTS AN'D LIGAMENTS OF Till PII.VIC GIRDLE.
1 33

all) txists at this iK)inl Ixtwcen the synovial cavity of the hip and the ilioprctinfal bursa which is

situated beneath the iliopsoas muscle (see page 211).

The hi|)-j()im is a hall-anil-s<xkct joint, ami although the socket embraces more than one-half of the spherical
head of the fetnur ami liniii* the range of motion to a slight extent, muvrments in all dim.ti<jns are i*>ssiblc. Smie the
head of ihf fi-mur forms a marked angle with the axi-. of the l>jne, the axis of movement of the joint dues not jj»is through.
but forms an ai ute angle with, that of the femur. The i hief movements of the hi|>-juint are abduction and adduction
separation ami approximation of the lower extremities), flexion (anteriorly) and extension (dur&al flexioo i& im|Ktt&it>le
on account <if the tension of the iliofemoral ligament), notation, and cinumduaion. When the joint is half flexed (the
middle" jjosition) all of the ligaments are relaxeti. In the upright i*osition the iliofrmoral ligaments artr tense and

steady the jn-lvis u|x>n the femora.

The rounti ligament has no mechanical function whatever, but acts simply as a ligament of conduction (see uace
108). It is (xcasionally wanting in man and rrgularly alwrnt in many animals, and is to he rrgartlrd as an originally
extra-articular struiture. probably a fxirtion of the fiectineus muscle, which has Ijcrn displaced into the joinu The
head of the femur is held in Its scxket not only by the strong capsular ligamenu but also by atmospheric piessurc

THE KNEE-JOINT.

The knee joint (Figs. 217 to 222) is the articulation Ixtwcen the condyles (and the articular
surface for the patella) of the femur and the condyles of the tibia, and the posterior surface of the
patella is also passively involve<l in the formation of the articulation. Disregarding the iwtella, it

will be noticed that, in contrast to the ellxjw, only two bones are included in the articulation. a<: the
fibula is comj)letely excluded from it.

From the form of its articular .surfaces as well as on account of the manifold characur "i ns
structures, the knee joint is one of the most complicatetl articulations of the human body. The
articulating surfaces are incongruent, since the concavities of the condyles of the tibia arc k-^s

than the convexities of the cond\les of the femur. The jcnwral condyles an- Si-parate<i bv the
deep intercondylar fossii, and their iH)sterior i)ortic)ns are spherical while their anterior surfaces
ire cylindrical and unite in front of the intercondyloid fossa to form the articular surface for
the patella (Fig. 2.-0). Ordinarily the condyles of the femur present their cylindrical surfaces
to the tibia and the articulation is consetjuently a hinge joint, the inter '

' ' - •

tibia Ixing receivetl into the intercondyloid notch of the femur and
j

ment of the articulating surfaces. The most ix)sterior jwnions of the femoral c-ondyles. however.
are spherical, and when they rest ujHjn the condyles of the tibia, r of the kncx-

they form a double arthrodial joint. From the shajK- of its artic ...^ ......ces the knee i-,;.

is consequently a ginglymo-arthrodial articulation.

Ui)on the condyle of the tibia are situated two menisci, which from their {wsition arc termed
the internal and the external meniscus (Fig. 221 ). Thev are ' ' ' '

the con-
dyles of the tibia and are attachcxl only to the cai>sular li .ondvloid
eminence, so that they may be move<l ujwn the surfaces of the tibial condyles. Their external
margins arc thick, their internal margins thin, and their cross .ire decidedly wedge-
shaped.

, The internal meniscus (the internal semilunar cartilage) is narrower than the external one
and does not form a complete semicircle, but is a segment of a circle whose radius is larger than
that of the external meniscus. The external meniscus (the external semilunar cartilat^e) is almost
completely circular and is open only at its \wxni of attachment to the intcrcondvloiil . minrncc
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Fig. 217.—The rif^ht knee-joint in extension seen from in front (§).

Fig. 218.—The ri<jht knee-joint in extension seen from behind (§).

Fig. 219.—The rif,'ht knee-joint in extension opened by two lateral incisions. The quadriceps muscle,
together with the patella, has been reflected downward (§).

Fig. 220.—The right knee-joint in flexion after removal of the articular capsule and the lateral

ligaments (§).

It is broader than the internal meniscus, and, as its radius is smaller, it covers the condyle of the

tibia except in the situation of its relatively small median hiatus. It arises in the anterior intercon-

dyloid fossa of the tibia and runs to the external intcrcondyloid tubercle, while the internal meniscus

passes from the anterior margin of the articular surface of the internal condyle to the posterior

intcrcondyloid fossa. The anterior portions of both menisci are connected by fasciculi which var}-

greatly in their development and are known as the transverse ligament, and their thick external

margins are adherent to the articular capsule, the external meniscus being less intimately adherent,

and hence more movable than the internal one.

In addition to the menisci, the articular cavity also contains two important accesson- liga-

ments, the crucial ligaments (Figs. 220 and 221), of which there are two, an anterior and a posterior.

Their anterior surfaces are provided with a synovial covering which passes as a septum through

the posterior portion of the articulation, and they arc strong ligaments firmly connecting the tibia

with the femur. They both arise from the intcrcondyloid fossa of the femur and pass to the

tubercles and intcrcondyloid fossae of the tibia. The anterior hgament has a broad origin on the

inner surface of the external condyle of the femur, and, becoming narrower, it passes to the anterior

intcrcondyloid fossa and to the anterior intcrcondyloid tubercle of the tibia. The posterior liga-

ment passes from the outer surface of the internal condyle of the femur to the posterior intcrcon-

dyloid fossa and to the corresponding tubercle of the tibia; it is flat at its origin but rounded at its

insertion, and is usually stronger than the anterior ligament. During rest (semiflexion), the two
ligaments cross in such a way that the anterior one is in front of the posterior. The latter is usu-

ally connected with the external meniscus.

\\ith the exception of certain diverticula of the synovial membrane, which will subsequently

be described, the articular capsule is attached to the margins of the cartilaginous articular surfaces.

Its line of attachment upon the posterior surface of the femur is indicated by the intcrcondyloid

line, so that the entire intcrcondyloid fossa is situated within the articular cavitv.

The knee-joint possesses a number of j)eculiarities: its synovial folds are more pronounced
than tho.se of any other joint in the body; its synovial membrane gives off diverticula, some of

which are of large size and pass beneath the neighboring muscles; it is much strengthened by the

majority of the overlying tendons; and the jjatella is embedded in the anterior portion of the

articular capsule and forms the immediate anterior boundary of the articular cavitv.

The majority of the reinforcing ligaments of the knee-joint are adherent to the capsule through-
out the greater portion of their extent. There arc two lateral ligaments, the fibular and the tibial

lateral ligament. The tibial (internal) lateral ligament (Figs. 2
1
7 and 218) arises from the internal

epicondyle and is intimately adherent to the capsular ligament; its superficial fibers run to the
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inner margin of the condyle of the tibia, while the shorter deep fibers pursue a somewhat oblique

course and pass posteriorly lo be inserted into the internal meniscus and into the infraglenoidal

margin of the internal c<jndylc.

The main portion of the fibular (exienial) lateral ligamnU (Figs. 217, 218, and 219) is

separated from the tajjsular ligament by fatt}' tissue, and tonseijuently apjx-ars as a lirm, inde|x'n-

dent, flattened cord which passc-s from the external condyle of the femur lo the head of the hbub.

A deeper and shorter ])ortion of the ligament (the short cxttrnal lateral liganunt 1 is adherent tu the

capsule.

The posterior wall of the capsule is reinforce<l by two ligaments which are intimately con-

nected with the muscles which have their insertion in the vicinity of the knee joint. The oblique

popliteal lijiameut (Fig. 218) is a continuation of the tendon of the semimembranosus muscle and

runs oblicjuclv from below ujiward and from within outward ujxjn the iK»sterior surface of the

capsular ligament, in which structure it fmally ilisappears. The arcuatt popliteal ligament (Fig.

218) passes in a curved manner abo\e the tendon of the j>oj)liteus muscle, the conca\ity of the

curve being directed upward. Ii runs from the region of the external condyle of the femur to

the posterior wall of the cai)sule of the knee joint, some of its filx-rs jjassing also to the head

of the fibula and to the deeper fasciculi of the fibular lateral ligament, these fibers being termed

the retinaculum oj the arcuate lii^anieiit.

The anterior wall of the knee-joint is formed almost entirely by the ten<lon of the quatlriceps

cruris muscle and its continuations. The tendon of this muscle is really ins<.-rted into the base of

the patella, but it is continued onward as the llat but ven- strong patellar ligament (Figs. 217 and

222) which passes from the tij) of the ])atella to the tulx-rosity of the tibia. The patellar ligament.

however, is indej)cndent of the knee-joint and is not adherent to the caj>sular ligament ; it is one of

the thickest ligaments of the bod\-, and it is sejjarated from the up|H'r end of the tibia and from

the capsular ligament by fatty tissue and b\' a constant bursa, the Jeep injra patellar bursa (Fig.

222), which does not communicate with the synovial cavity. Both the patella and the actual

tendon of the (|uadricej)s, however, directly form a |M)rtion of the anterior boundar\' of the joint,

and the anterior j)ortion of the ca])sular ligament is also reinforcetl by lateral fibrous continuations

of the quadriceps, which are known as the internal and external ptUtllar relinaeula (Fig. 217).

They arise from the lateral margins of the j)atella, receive fibers from the vasti uj)on either side

(see page 215), and jiass downward to the lateral margins of the condyles of the tibia.

The synovial folds of the knee-joint are the alar jolds (Figs. 210 and 222) and the patellar

synovial johl (Fig. 221 ). The greater jiortion of the alar folds consist of the fatty tissue which is

situated behind the patellar ligament, and is coveri-<l by the syno\ial membrane; they projc-cl into

the knee-joint from either side of the patella. The patellar symK'iaJ fold is a fibrous band of

variable size which usually contains a considerable cpiantity of fat; it arises from the anterior

wall of the capsule between the two alar foKls, w iih which it is connected, and is inserted into the

intcrcondyloid fossa of the femur.

The largest iliverticulum oi ilu- synt)vial membrane of the joint is the suprapa/elJur bursa

(Fig. 222\ which extends upward beneath the tendon of the quadriceps femoris for almost a

hand's breadth. It always communicates with the s\iiovial cavity, usually by quite a large

aperture, and recei\ es the insertion of those fibers of the quadriceps which are termed the articular



136 ATLAS AND TEXT-BOOK OF HUMAN ANATOIVIY.

Fig. 221.—The condyles of the tibia with the two menisci and the origins of the crucial ligaments (f).

Fig. 222.—Sagittal section of the right knee-joint in extension. The section passes through the external

condyle of the tibia (f).

Fig. 223.—The right tibia and fibula with their ligaments (^).

muscle of the knee (subcrureus) (see page 215). The suprapatellar bursa does not lie directly

upon the anterior surface of the femur, but is separated from it by a cushion of fat.

There are two or three other considerably smaller diverticula of the synovial membrane at

the posterior portion of the articulation. These are the popliteal bursa, beneath the tendon of

the popliteus, the semimemhranoiis bursa, beneath the tendon of the semimembranosus, and the

internal gastrocnemial bursa (Fig. 304), beneath the tendon of the inner head of the gastrocnemius.

The last two bursae may communicate.

There are other bursae in the neighborhood of the knee-joint which have no direct relation to the articulation. In

addition to the previously mentioned deep infrapatellar bursa, these are: the subcutaneous prepatellar bursa (Fig. 222),

a subcutaneous bursa which is constantly found in front of the patella; the subfascial prepatellar bursa, between the fascia

and the tendon of the quadriceps; the subtendinous prepatellar bursa, between the quadriceps tendon and the periosteum

of the patella; and the subcutaneous infrapatellar bursa, which is situated in front of the patellar ligament (see also

page 234).

As might be supposed from the shape of the articulating surfaces, there are two kinds of motion possible in the knee-

joint, a hinge motion (flexion of the leg and the return to the extended position) and a movement of rotation which is

possible only when the knee is flexed. Rotation is impossible when the knee is extended, not only from the shape of

the articulating surfaces (see page 133), but especially on account of the tension of the lateral ligaments, which are

relaxed only during flexion of the joint. The lateral ligaments also prevent a lateral displacement of the bones during

flexion of the articulation. The crucial ligaments serve mainly to hold the femur and tibia together; they are so situated

that one of them is always tense in any position of the joint, the posterior ligament being tense during part of the move-

ment of flexion and part of the movement of extension, and the anterior one during the whole of flexion. The crucial

ligaments also check the movement of rotation.

The patella glides upon the surface of the femur, and has no influence upon the mechanism of the articulation.

During extension of the joint it is pulled upward by muscular action and during flexion it descends toward the tibia.

The function of the menisci is rather to form an articular cushion than to supplement and deepen the articular

socket. In some positions of the joint they act both as cushions and as portions of the articular socket, in other positions

they act only as cushions, and in still others they exert no influence whatever upon the mechanism of the joint. During

some of the movements of the articulation they are markedly displaced or strongly compressed.

THE ARTICULATIONS OF THE TIBIA AND FIBULA.

The tibia and fibula are connected with each other in three ways: their upper extremities

articulate by means of a small joint, the tibiofibular articulation; the bodies of the bones are

connected by the interosseous membrane; and the lower extremities are united by tense ligaments,

forming the tibiofibular syndesmosis.

The tibiofibular articulation (Figs. 217, 218, 220, and 223) is the joint between the fibular

articular surface of the tibia and the capitular articular surface of the fibula. It is an arthrodium

with almost plane articular surfaces and possesses strong accessory ligaments, which reinforce the

capsule ar\Jeriorly and posteriorly and are known as the anterior and posterior capitular liga-

ments (Figs. 218, 220, and 223). The tense capsular ligament snugly embraces the cartilaginous

surfaces. This articulation may occasionally communicate with the knee-joint (through the

popliteal bursa).
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The interosseous membrane (Fig. 223) resembles the interosseous membrane of the forearm

\'L'ry closely and extends between the interosseous ridges of the two lx)nes. It consists chiefly of

oblique fibers, the majority of which run downward from the tibia to the fibub, although some

pursue a course at right angles to this direction. Its upjur jxjrtion contains a large foramen for

the passage of blood -wssels.

The tihio/ihiilar syndesmosis (Figs. 223, 224, and 226) is situated Ix-tween the fibular

notch of the tibia, which is n<Jt covered by cartilage, and the internal surface of the external

malleolus. It is formed by two ligaments, rich in elastic filx-rs, the anterior and posterior liga-

ments oj the external malleolus (tibiofibular ligaments) (Figs. 225 and 226), which are situatcxi

ui)on the anterior and jjosterior surfaces of the lower end of the two lx)nes. They pass obliquelv

downward from the tibia to the fibula and are made tense when the broader portion of the suix-rior

articular surface of the talus (astragalus) enters into the articular socket of the ankle-joint. The
lower ends of the tibia and fibula may consecjuently be passively separated for a certain distance;

this is, however, practically the only movement between the tibia and fibula.

THE JOINTS AND LIGAMENTS OF THE FOOT.

The joints and ligaments of liie fool will be con^^idered >ejiaraiel\ , >iiKc many of the ligaments

of the ft)ot belong to several joints.

THE JOINTS OF THE FOOT.

The joints between the talus (astragalus) and the Ijones of the leg and those between the indi-

ndual bones of the foot may be divided into the following groujjs:

I. The Artieulations oj the Talus (Astragalus), which include the talocrural articulation

(the ankle-joint I, the talocaleaneal articulation, the talocalcaneonavicular articulation, and the

Ciileaneocuboid articulation.

2. The Tarsal ArthroJia.

(a) The interlarsal articulations (the cuneonavicular articulation).

(b) The tarsometatarsal joints (the tarsotnetatarsal and intermetatarsal articuJations).

(3) The Joints oj the Toes (the metatarsophalangeal and digital [interphalangeal) articub-

tions).

The ankle-joint or talocrural articulation (Figs. 224 and 22()i is the joint betwtvn the astraga-

lus and the two bones of the leg. The articulating surfaces are the trochlea of the talus upon

the one hand, and the inferior articular surface of the tibia and the articular surfaces of the

internal and external malleoli ui)on the other.

The articular capsule, which surrounds the cartilaginous surfaces and is inserted toward the

neck of the astragalus, is thin; its anterior and esj)ecially its lateral i)ortions are rather tense, while

the i)Oslerior portion is roomy and relaxed.

From its function and in accordance with the form of the articular surfaces, the talocrural articulation 15 a hinge

joint, the socket of which, however, is formed by two t)ones. .\s the sNTidesmosis connecting the tibia and the fibula

does not absolutely preclude motion, the broad anterior portion of the trochlea of the talus can be accommodated \>y a
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Fig. 224.—The ankle-joint seen from behind (|).

Fig. 225.—Horizontal frozen section through the tarsal articulations (|).

Fig. 226.—Frontal frozen section through the ankle and posterior talocalcaneal joints (f).

slight separation of the bones of the leg; and when the foot is depressed, the narrow posterior portion of the trochlea

has so much room in the articular socket that slight lateral movements are possible in the axis of the fibula. The ankle-

joint is consequently not a pure hinge joint, although it acts mainly as such; its movements are those of plantar and

dorsal flexion.

The talocalcaneal articulation (Figs. 225 and 226) is the joint between the convex posterior

articular surface of the calcaneus and the concave posterior calcaneal articular surface of the

talus (astragalus). The articulating facets are portions of the surface of a cone, the axis of which

is almost sagittal, but directed somewhat obliquely upward and forward. The articular capsule

is roomy and relaxed. This articulation occasionally communicates with the ankle-joint.

The talocalcaneo-navicular articulation (Figs. 225 and 230) is the joint formed by the head

of the (talus) astragalus, the anterior and middle articular facets of the calcaneus, the posterior

articular facet of the navicular, and the navicular fibrocartilage of the plantar calcaneonavicular

ligament (see page 141). The joint is a pronouncedly compound articulation, and includes an

anterior talocalcaneal and a talonavicular articulation. The socket for the head of the talus (astrag-

alus) is formed by four different cartilage-covered surfaces. The articulation is separated from

the posterior calcaneo-astragaloid joint by the sinus of the tarsus and its articular capsule exhibits

no special peculiarities.

The calcaneocuboid articulation (Fig. 225) is the joint between the cuboid articular surface of

the calcaneus and the posterior articular surface of the cuboid bone. The surfaces are approxi-

mately saddle-shaped. Together with the talonavicular joint, it forms the transverse articulation

0} the tarsus (Chopart's joint).

From a functional standpoint the talocalcaneo-navicular joint is composed of two portions. The first of these

is the joint between the talus (astragalus) and the navicular bone, which acts together with the calcaneo-cuboid articula-

tion. It is an ellipsoidal joint, while the talonavicular articulation is a saddle-joint. Although these joints are biaxial,

they check each other reciprocally, so that during motion each joint loses one of its axes of movement and a common
uniaxial hinge joint results, the transverse tarsal joint. The remaining portion of the talocalcaneo-navicular joint acts

together with the talocalcaneal joint, whose axis coincides with that of the transverse tarsal joint. Both joints, or rather

both combinations of joints, always work together; during adduction there is also an elevation of the inner margin of

the sole of the foot (supination), and during abduction there is a simultaneous elevation of the outer margin of the sole

of the foot (pronation). The anatomical and physiological associations of the joints are altogether different, as is also

the case at the elbow and at the inferior radio-ulnar articulation (see pages 122 and 123).

The arthrodia of the tarsus consist of a variable number of single or combined articulations,

since neighboring articular cavities frequcnth' intercommunicate, and while the number of articular

facets is relatively large, the number of joints is comparatively small because the small lateral

articular facets do not all form independent articulations.

The cuneonavicular articulation (Fig. 225) is the joint between the articular surface of the

navicular bone and the posterior articular facets of the three cuneiform bones; it also extends

between the opposed articular facets of the cuneiform bones and between the internal articular
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surface of the culx)id and the corresponding surfaces of the navicular and external cuneiform

bones. The joint also usuall)' communicates between the internal and middle cuneiform bones

with the second tarsometatarsal joint, and is consequently a ver>' complicated articulation.

The tarsometatarsal articulation (Lisfranc's joint) (Fig. 225), together with tHe intfr-

mitatarsal articulations (Fig. 22^), form three separate joints: one connecting the metatarsal bone

of the great toe with the internal cuneiform Ix^ne; one connecting the bases of the second and

third metatarsal bones with each other and with the middle and external cuneiform lx)nes; and

the third connecting the fourth and fifth metatarsal lx)nes with the culxjid lx>ne. The line of Lis-

franc's joint has its most proximal j)oint at the inner margin of the stjle of the foot and its most

distal point at the base of the second metatarsal Ix^ne, so that a deep indentation is present in this

situation. From this point thi- joint-line j)ursues a markedly distal direction and then makes

a distinct curve toward the jiroximal portion of the foot.

The movements in the tarsal arthrodia arc extremely slight, since numerous tense ligaments limit the range of

motion very considerably. The slight movements which are |K)ssible supplement the chief movements of the foot.

The metatarso- plialanfieal and the dit^ilal (interphalangeal) joints resemble the corresponding

joints of the hand with slight variations. The metatarso-phalangeal joint of the great toe in

j)articular exhibits a sj)ecial mechanism, as two large sesamoid bones are emlx*dded in the plantar

surface of its caj^sular ligament (see page 106) and transform the articulation into a species of

hinge joint. A further peculiarity is the marked dorsal extension of the articular surfaces, par-

ticularly those of the second to the fifth metatarsal lx)nes, which i)ermit of a hyjx-rexlension (dorsal

flexion) of the toes. These articulations also resemble hinge joints more than arthrodia (ginglymo-

arthrodia). Ossification is frecjuently observed between the individual phalanges, particularly

in the little toe. The accessory ligaments of these joints are similar to those of the hand (trans-

verse capitular (Figs. 228 and 229), accessory plantar, and lateral ligaments).

THE LIGAMENTS OF THE T.\RSUS.

The ligaments of the tarsus (Figs. 224 to 230) may Ix- subdivided into: (1) The liga-

ments of the ankle-joint, (2) the ligaments between the astragalus and the calcaneus, (3) the

dorsiil tars;d ligaments, (4) the j^lantar tarsal ligaments, and i>) the interosseous tarsal

ligaments.

The ligaments of the ankle-joint (Figs. 224 and 22b to 22S1 connect the bones of the leg

with the talus (aslragalu>) ami the calcaneus, and jmrsue a more or less vertical direction. Each

of the two malleoli is connecttxl with the neighboring tarsal bones. The deltoid ligament (Fig.

227) arises from the internal malleolus and radiates to the talus (astragalus), the calcaneus, and

the navicular bone. It is narrower at its origin, broad at its insertion, and is composed of four

separate ligaments: the anterior talo-tibial, the posterior talo- tibial, the calcaneotibial, and the

tibio-navicular ligaments.

The anterior talo-tibial ligament (Fig. 227) ]>asses to the anterior extremity of the neck of the

talus (astragalus) and is almost completely covered by the calcaneotibial ligament (Fig. 227)

which runs to the margin of the sustentaculum tali. The posterior talo-tibial ligament (Figs. 224
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Fig. 227.—The ligaments of the tarsus seen from the inner side (f).

Fig. 228.—The hgaments of the foot seen from above and from the outer side (f).

Fig. 229.—The hgaments of the foot seen from the plantar surface (f).

Fig 210—The hgaments of the foot seen from the dorsal surface. The talus has been removed so

as to show the participation of the navicular ligament in formmg the socket of the

talocalcaneo-navicular joint (|).

and 227) goes to the posterior process of the talus, and the tihio-navicular (Fig. 227) has its

insertion upon the dorsal surface of the navicular bone.

Ligaments pass in a similar manner from the external malleolus to the talus (astragalus)

and to'' the calcaneus. These are known as the anterior talo-fibular, the posterior talo-

fibular, and the calcaneo-fibular ligaments. The anterior talo-fibular ligament (Fig. 228)

passes' almost horizontally from the anterior surface of the external malleolus to the an-

terior margin of the trochlea of the talus; the posterior talo-fibulg,r (Fig. 224) pursues

a corresponding course and connects the posterior border of the external malleolus with

the outer tubercle of the posterior process of the talus; and the calcaneo-fibular ligament

(Figs. 226 and 230) passes somewhat obliquely downward and backward from the tip of the

external malleolus to the outer surface of the calcaneus. Upon this Hgament run the tendons of

the two peroneal muscles (see page 222).

The ligamentous connections between the astragalus and the calcaneus consist of the rein-

forcing ligaments of the talo-calcaneal articulation and of the ligamentous mass which occupies

the sinus of the tarsus, the interosseous talo-calcaneal ligament. The latter (Figs. 225 and 230)

consists of a number of firm fibrous layers and forms a species of syndesmosis between the two

bones.

The reinforcing ligaments of the posterior articulation of the two bones are known as the

internal, external, posterior, and anterior talo-calcaneal ligaments. The external and particularly

the anterior ligaments, which bridge over the sinus of the tarsus, are connected with the inter-

osseous ligament. The external ligament (Fig. 228) passes from the outer and lower surface of

the neck of the talus (astragalus) to the upper surface of the calcaneus; the anterior ligament

connects the lower surface of the talus (astragalus) with the upper surface of the calcaneus; the

posterior ligament connects the outer tubercle of the posterior process of the talus with the upper

surface of the calcaneus; and the very narrow internal ligament passes from the inner tuber-

cle of the posterior process of the talus to the sustentaculum tali.

The dorsal and plantar ligaments of the foot are practically horizontal, and are composed

partly of transverse and partly of longitudinal fasciculi which connect neighboring bones and

consequently reinforce the articular capsules. The jilantar ligaments are considerably the

stronger, and some of them connect distant portions of the tarsus, passing over one or even more

bones.

The dorsal tarsal ligaments are those which connect the talus (astragalus) and the cal-

caneus with the navicular and the cuboid bones. They are the dorsal talo-navicular ligament, the

dorsal calcanco-navicular ligament, and the bifurcate ligament. The bifurcate ligament (Fig. 228)

connects the antero-internal angle of the calcaneus with the dorsal surfaces of the navicular and
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cuboid bones; it necessarily divides into two portions, one for each bone, known as the calcamo.

navicular and the calcaneocuboid portions.

The na\icular is connected with the cuneiform lx)nes by the three dorsal navicular cunci-

jorm Iligaments ( Fig. 228). The first of these is the broadest. The cuboid and navicular bones are

connected by the dorsal cuboidconavicular ligament ( Fig. 228) ; the cuneiform bones are connected

with each other by the dorsal intercuneijorm ligaments (Fig. 230); and the dorsal cuneocuboid

ligament (Fig. 230) nms between the external cuneiform and culx)id bones.

The connection between the bases of the metatarsal bones and the tarsal bones is effected

by the dorsal tarsometatarsal ligaments (Figs. 22'& and 230); the bases of the metatarsals are

connected with each other by the four dorsal basal ligaments (Fig. 228).

The plantar tarsal ligaments maintain the normal arch of the fool. By far the largest

ami strongest of ihem is the long plantar ligament (P'igs. 226, 227, and 22Q), which is, indee(i, one

of the strongest ligaments oi the bcxl}-. It arises from the entire lower surface of the calcaneus in

front of the tubercles of the tuberosity, its width almost entirely covering the bone, and its strong

longitudinal fasciculi are inserted into the tuberosity of the culxml. P'rom the main mass of the

ligament there are given off superficial fasciculi which pass over the tendon sheath of the jx-ro-

neus longus situated in the culx)id groove, and extend to the bases of the outer metatarsal bones

(see page 227, Fig. 312).

The second strongest ligament of the tarsus is the plantar calcaneonavicular ligament (Figs.

227 and 22C)), whose strong filx-rs ))ass oblicjuely Ixlween the sustentaculum tah and the navic-

ular bone. The dorsid surface of the ligament is covered with cartilage and contains the navicu-

lar jibrocarlilage (Fig. 230), which forms a i)ortion of the socket for the head of the talus (astrag-

alus) (see page 13S). U|x)n the dors;d surface of the fcKit this ligament is connected with the

libio-navicular ligament.

The plantar calcaneocuboid ligament is adherent to the dorsal surface of the long pbntar

ligament and reinforces the plantar surface of the articular capsule of the calcaneocuboid joint.

The navicular and the cuneiform lx)nes are connected by the plantar naviculari-cuneijorm liga-

ments (Figs. 227 and 230); the culx)id and the navicular bones by the plantar cuboideo navicu-

lar ligament (Fig. 230); the cuboid ami the external cuneiform bones by the plantar cuneocuboid

ligament: and ihi- three cuneiform IxMies with each other by the plantar inicrcuncijorm ligaments.

There are also plantar tarsometatarsal ligaments and three plantar basal ligaments, which pursue

a similar course to the corresponding dors;il ligaments.

The interosseous ligaments are those ligaments of the iooi which are situate*! neither u}X)n

the dorsal nor ihe i)lantar surlace. but which connect contiguous surfaces of the tarsal or metatar-

sal bones in those situations where no articular connection exists. They really represent svndes-

nioses, and are fountl only between those Ixmes which move u|>on each other but slightlv, if at all.

In addition to the previously mentionc<l interosseous talocalcaneal ligament (Figs. 229 and 230),

ihcse ligaments are the interosseous cuneocuboid ligament, the interosseous intercuneijorm liga-

ments, the interosseous cuneo metatarsal ligaments (particularly between the internal cuneiform

and the base of the second metatarsal bone, where an interosseous basal metatarsal is wanting),

and the interosseous basal metatarsal ligaments. The ujtper and lower surfaces of some of these

ligaments are in tiirect contact with the corresjX)nding dorsal and plantar ligaments.



MYOLOGY.

GENERAL MYOLOGY.

Myolog}- is the study of the muscles and of their accessory structures, such as tendons,
aponeuroses, fascia?, intermuscular septa, tendinous arches, pulleys, mucous burScT, tendon-
sheaths {vagina miicoscp), tendon retinacula, and sesamoid bones.

The musculature of the human body occurs in two forms which present both histological and
physiological differences (see "Atlas and Epitome of Normal Histology," Sobotta-Huber). The
actual skeletal muscles are comi)osed only of striated muscular tissue.

The muscles form the fleshy portion of the body, and are contractile structures which vary
considerably in size and shape. A typical muscle is composed of a muscular helly, which form's
the greater portion of it, and of two ends, one of which is known as the origin, or head, and the
other as the insertion, the origin being that end which is attached to the usually more fixed portion
of the skeleton and the insertion that attached to the more freely movable portion, but the physio-
logical relation of origin and insertion may be reversed. As a rule, both the origin and the
insertion possess a tendon of varying length, which is usually considerablv thinner than the
muscle.

Muscles are distinguished according to their shapes. A great manv, particularlv those
formmg the mass of the extremities, are fusiform or spindle-shaped, while others are broad, thin,
and flat; muscles whose length but slightly exceeds their breadth are designated short muscles!
Some muscles surround orifices of the body or canals, and their fibers are circularlv arranged;
they are known as orbicular muscles, or, if they serve to close orifices, such as the' mouth^ for
example, as sphincters. Those muscles in which the fasciculi pass to a tendon developed at' the
side of the muscle are known as pinnate or penniform muscles, and if the tendon be situated in
the middle and receives muscular fasciculi from either side, the muscle is said to be bipinnate
or bipenniform.

The majority of the muscles have a single head, but occasionallv two, three, or four heads
unite to form a muscular belly, producing a biceps, triceps, or quadriceps muscle. A muscle com-
posed of two bellies witli an intervening tendon is termed a biventer or digastric muscle.

If muscles pass only o^•er one joint of the body (particularlv in the extremities), thev are
known as monarticular muscles; if they extend over two main joints in their course, thev are
called biarticular.

Tendons occur in connection with nearly all the muscles, and are completely absent in the
sphincters only, though partly wanting in the orbicular muscles. Everv muscle, however, has
not a tendon at both ends, it frequently happening that onlv the tendon of insertion is developed,
while the origin is pureh" muscular. The fibers of the tendons of origin or insertion are very
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frcqucntlv mixed with muscular fibers, so that ncitiicr a purely muscular nor a purely tendinous

or)<^in or insertion exists.

The spindle-shaped muscles have cylindrical and frequently very long tendons, but the flat

muscles usually arise by means of flattened tendons which are known as aponeuroses, and, in

the cases of the Hat muscles, may serve as fasciae for other muscles. The round tendons also

occasionally form aponeuroses in the vicinity of their insertions.

Broad tendinous plates are sometimes found ujjon one of the surfaces of a muscle in the

middle of its course, and a muscle may possess a number of tendinous interruptions, arranged at

more or less regular distances from each other; these are termetl tendinous inscriptions.

The jascicp are connective-tissue co\erings which surround indivi<iual muscles or groups of

muscles. They are frecjuently adherent lo their muscles and form their ajX)neuroses, and are

especiallv well developed in the extremities, where they form a common superficial sheath for

all of the muscles. Some muscles do not ])Ossess fascia*, as, for example, the muscles situated in

the skin, such as the j)latysma and tlie majority of the facial muscles.

The intermuscular septa are intimately connected with the fasciic, Ix'ing sheet-like prolonga-

tions of those of the extremities, extending to the j)eriosteum so as to form j>artilions Ix-twcen

groups of muscles having a similar function (synergists*); they frequently also give origin to

muscles.

The tendinous arches are ligamentous bands wliidi bridge over vessels or nerves and pro-

tect them as they pass through a muscle; they may also jiass Ix'tween two neighlx»ring lx)nes and

furnish a sui)j>ort for muscular origin.

Pulleys or troclilecr are for the i)ur]X)se of giving the tendon of a muscle a dillerent direction

from that of the Ixdly. The tendon retinacula operate in a similar manner, and are found chiefly

in those situations where tendons nm in a lx)ny groove. They hold the tendons firmly in the

channel and j)revent their disjilacement; a similar function is served by the vaginal ligaments

which maintain tlie tendon-sheaths (see below) in position.

The mucous bursic are thin-walled ca\ities filled with a lluid similar to that of the synovia

of the joints. They are found where muscles or tendons i)ass over bony prominences or where

tendons are in.serted into a Ixme, and ser\e to |)revent friction between the muscles and tendons

and the lx)ne. They are fre(|ueiitly diverticula of the synovial membranes oi the joints (sec

])age 108).

The tendon-sheaths or vagincr mucoscr act in a similar manner; they surround the tendons

of the muscles of the extremities (])arlicularly in the hand and f(X)t ) for a certain distance, and pro-

tect the tendons from frii lion during action. They are j)artly i)rotected by retinacula, and jiartly

by vine ul'i.

Sesamoid bones are mechanical accessories of the tendons in which they are usually emlxddcd.

They are not necessarily Ixmy but are (^ften only fibrocartilaginous, and serve the puqx)sc of

increasing the working angle of the tendons and of making it jx)ssil)le for the tendons lo glide

over the joint. The patella (see page 99) is the largest sesiimoid bone of the Ijody.

Tlic striated musculature of the Ixxly, with few exceptions, ainses from the myotomes of the mcsodcrmic somites.

The musculature of the trunk arises din-ctly fmm these structures, and it.s segmental arrangement, corresponding to its

* Muscles having opposite functions are termed antagonists.
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Fig. 236.-The superficial layer of the flat muscles of the back together with the neighboring muscles
of the head, neck, abdomen, and buttock.

Up(;n the right side the rhomboideus major and the teres major are represented covered bv fascia

Lien H \ .

• "'"^"''^ ^" '''' ^^^P^^ '^>-^^^ °^ '^' "^"^^^^^ °^ ^he back and neck. The muscles of theabdomen and of he extremities arise secondarily from the myotomes. In man the musculature of the extremities isverj strongly developed and covers the entire dorsal and part of the ventral musculature of the trunk
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^^opted for the muscles is a topographical one, an arrangement which best

It fa^-k o r 1
"'"" r r"

"^ ^"^ '''' laboratory. Such a classification, however, is in many cases faulty in that
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SPECIAL MYOLOGY.

THE MUSCLES OF THE TRUNK.
THE MUSCLES OF THE BACK.

The muscles of ibc back are arranged in layers and extend throughout the neck, the backand the lumbar region. The muscles of the individual layers may be ad^•antageously grouped^

Lumbar vertebra

Obliquus
abdominis

Transversiis abdominis internus

Psoas m

ObliquHs ab-

dominis
extent lis

Lumbo-dorsal fascia Long muscles
[posterior layer) oj back

Lalissinuis

Junction o} anterior and posterior layers of
lumbo-dorsal- fascia

Lumbo-dorsal fascia

{posterior layer)
o. »3/. Transverse section „t ,hc pos.erior wall of ,he abdomen in the lumbar region .(schematic).

rsho^f musdel
'"
Th; 'fl T" ^f

'"™'°—"'^ «^' - -rface muscles, the long muscles, andShort muscles. The flat muscles are still further subdivisible into several layers, some of
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which completely conceal the others; the superior layers are inserted into the skeleton of the uprx
extremity and consequently are really muscles of the extremity. The long and short muscles ar-
{portions of the actual musculature of the trunk, and are situatedin the groove U-tween th,
spmous processes of the verlebne and the angles of the ribs (or the costal processes of th.remammg vertebne), and many of them extend upward as far as the head. The long muscle^
of the back extend over a large numlxr of vertebne and in their superl^cial bvers extend over
the entire vertebral column; the short muscles i>ass from ^ertebra to vertebra.

The flat muscles are also designated as ^uperflcial, the long and short as deep muscles of th,
back.

THE FLAT MUSCLES OF THE BACK.
The flat muscles of the back (Figs. 236 and 238) are arranged in three lavers which panialh

overlap -ch other. The Ik^^Uail^r is formed by the tra,>ezius and the latissi;;;us dorsi, thLomdby the rhomboidei and the levator scapuhe, and thcOhird by the scrratus posterior sufx^rior anc:
inferior and the splemus capitis and cervicis. The muscles of the first and second bvers are
mscTtcxl into the skeleton of the extremities; those of the third layer find their insertions in the
skeleton of the trunk.

The First Layer.

Tlu- trapezius or cucullaris ( Figs. 2,,6 and 256, takes its name from the trajx-zium formtxl
by the muscles of the two sides. Each muscle by itself is triangular, its longest border being
suuated at the vertebral column. It is Hat an,l smooth; below, and panicularlv above, it is venthm, and >t ,s s.tuatcM in the nuchal, m«lian dorsal, suprascapular, scapular, and infroscapulaV
regions. It takes ongm from the following situations: from the inner half of the su,<-rior nuchalIme (extendmg to ,he Imea suprema as a short thin tendon), from the external occipital protuber-
ance, from the nuchal ligament (by a muscular origin, sometimes bv a short ten<lon in the upix-r
IK,rt,on), and from the spmous processes and supraspinous ligaments of all of the thoracic venebnt
(more or less tendmoust.

It is insertcHl into the upper surface of ,he acromial thinl of the clavicle, into the inner margin
of the acromion, and uuo the entire length of its up.Kr border, and partlv also into the inner
rwrtion of the lower border of the spine of the scapula.

The su,,enor lllx-rs of the tra,H-zius pass frx.m wiihin outwar,l and from above abruptivdownward to the lateral ,x>rtion of the neck (Fig. .56,; the mi.idle f.bc-rsare the shortest and ,Lsalmos honzontally <H,tw-ard; while the inferior filx-rs run from within outwarxl and fmm b^low

occ put, ,n the reg,™ of the sc-venlh cervical vertebra an<l of the spines of the upper thoracic
ertebne, and a, us msertu.n mto the inner end of the s,>ine of the scapula ; the filxrs coming from

eir"r., • T !"' ''"'''"^ "' =''"' '™'''"""^ '°^ ^ «"^'" d'*'^"". and In the
r gon of the spmes of the up.xr thoracic vertebra- the muscles of the two sides form a broad,
well-developed, trai^zoid ai)oncuri>sis.

.\t the occiput the trajKv.ius joins the tendinous insertion of the .sternocleidomastoid. Be-wecn the two muse e-s the splenius capitis and the levator scapuls are alwavs parUv visible, and
=f the upper part of (he trapezius is narrow, a tK>nion of the semispinalis capitis 'also appears
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between it and the splenius capitis. The deltoid has its origin immediately adjacent to the
insertion of the trapezius, and a small transverse muscle occasionally passes between the insertions
of the trapezius and the sternocleidomastoid; it is known as the iransversus nuchcB (Fig. 244)^
and usually has a tendinous origin from the tendon of one muscle and passes to the tendon of the
other.

The trapezius is supplied by the accessory nerve and by the cervical plexus.
On account of the different directions taken by the fibers in different portions of the trapezius the function of

the muscle is comphcated, and differs according to whether all portions of the muscle contract simultaneously or individ-
ual portions contract separately. Its action also depends upon whether the scapula is fixed or movable The upper
portion of the trapezius elevates the entire shoulder girdle, the lower portion pulls the scapula downward and the middle
portion draws the scapula backward toward the vertebral column. The scapula is also drawn backward bv the action
of the entire muscle, since the upper and lower fasciculi neutralize each other to a certain extent and aid' the middle
portion of the muscle. If the shoulder-blade is fixed, the muscle turns the head; when both scapute are fixed and
the two muscles act together, the head is extended. The muscle may also fix the scapula. It usually acts together with
the levator scapuli, the rhomboidei, the splenii, and the other muscles of the back.

The latissimus dorsi (Figs. 236, 238, 269, and 272) is a broad, thin, triangular muscle which
becomes somewhat thicker toward its insertion. The upper portion of its origin is partly con-
cealed by the trapezius, and it is situated in the median dorsal, the sacral, the lumbar, the" infra-
scapular, and the scapular regions. Its origin is tendinous throughout, with the exception of
three or four accessory digitations which arise from the three or four lower ribs. The tendon of
origin is furnished by the posterior surface of the posterior layer of the lumbodorsal fascia (see
page 156), by means of which the muscle arises from the spinous processes of the lower five or
six thoracic vertcbr.T, from the spinous processes of the lumbar vertebra, and from the median
ridge of the sacrum and the neighboring portion of the outer lip of the crest of the ilium. The
superior fibers run almost horizontally; the inferior fibers ascend abruptly from within outward
and from below upward, and toward the insertion the fibers converge, and terminate in a flat
tendon which is adherent to that of the teres major and is inserted with it into the lesser tubercular
ridge (the posterior lip of the bicipital groove) of the humerus. An almost constant bursa the
latissimus bursa, separates the non-adherent portions of the tendons of the latissimus dorsi'and
teres major.

The tendinous surface of the posterior layer of the lumbodorsal fascia (Figs. 038 and 240)
is widest in the region of the middle and lower lumbar vertebra?, and it becom'^es markedly nar-
rower as it extends uj^ward, and to a lesser degree as it jjasses downward. Between the upper
border of the latissimus, the lower border of the trapezius, and the vertebral border of the scapula
there IS a triangular space, which is larger or smaller according to the position of the scapula andm which are visible a portion of the rhomboideus major, small portions of one or more of the
middle ribs with their intercostal muscles, and a segment of the iliocostalis dorsi Upon the
neighboring dorsal surface of the scapula, the dense infraspinatus fascia covers the infraspinatus
muscle, and a portion of the deltoid muscle, covered by its fascia, is also visible in this situation

The costal serrations of the latissimus dorsi interdigitate with the inferior serrations of the
obhquus abdominis externus (Fig. 247). Between the outer border of the latissimus the pos-
terior border of the external obhque, and the crest of the ilium there is usually a small triangle



Scmispinalis ca/nii s

Splenius capitis

Occipitalis

j ^ternocUidomasioideus

I.nator scapulae

Lumbar triangle Lumbar fascia

(posterior layer)

\

— Sacrospinalis

itquiis abdominis extemus

Fii^. 230.





par^era/r

\)ci<

volar dii^ital rr.

anterior

nasal

cti bilal

orbital r.

oral r.

sternocleidomastoid

Jateral cen-ical r.

•- upracla vicular r.

clavicular r

acromial r.

y

middle cubital r.

olecranal r.

post brachial r.

axillary fossa

lateral pectoral r.

injramammary r

lateral abdominal r.

inguinal r.

coxal r.

subinguinal r.

trochanteric r.

suroi r.

internal cmrat r.

internal retromallcolar r.

internal malleolar r.

calcaneal r.

digital rr. of foot^

uncti.il rr.

infraclavicular r.

external

brachial r.

anterior

ubital '

.

external

cubital r.

pudendal r.

external femoral r.

ungual rr.

patellar region

external craral r.

Fiij. 231. Regions of the human body.





auricular r.

fovea nucliae

acromial r

external

brachial r

internal

brachial r

external

cubital r.

olecranal r.

posterior

cubital r

volar

digital rr

external femoral r.

external crural r

external cubital r

posterior cubital r

external retromalleolar r.

external malleolar r.

dorsal of foot

calcaneal r.

Fig. 23J. Regions of the human body.





mperior pnlfwhnd r.

injirior palpibral r

superior labial r.

inferior labial r.

aun.tt.,:' r

IcsS'Cr > ./y •laun; .^umi fosso

jugular fossa

t'i(r, 233. Regions ol ihc head and neck.





perineal regions.

Fig. 234. Male perineum.

Fig. 235. Female perineum.



/-



THE ^rCSCLES OF THE BACK. 1 4;

the lumbar triangle or triangle oj Petit (Fig. 236), in which a portion of the origin of the obiiquus

alKiominis inttrnus from llic anterior layer of the lumljar fascia (see page 160) is exjxjsed. The
posterior lx)rder of the latis>imu.s dorsi forms a part of the posterior boundar>' of the axittary

fossa, and the muscle not infrequently recei\es accessor)' fibers from the inferior angle of the

scapula (the scapular digitation).

Since the latiisimus is really one of t' f the cxir.mity, Ji is bupjilicd from the plexus brachialis, its tien-e

Ijeing the thoractxlorsal (middle or long . niT\e.

The latissimus dorsi adduits the arm, larryiiig it backward and rotating it inward.

The Second Layer.

The second layer of the flat muscles of the back (Fig. 238) is covered by the traiiezius, with

the exception of a ix)rtion of the rhomlx)ideus major, which is exix)sed between the btissimus

and the trapezius, and of that part of the levator scajmLe which is situated immetliately beneath

the cervical fascia at the outer border of the trapezius. This la\er i< not represented beneath

the latissimus which directly overlies the third layer.

The rhomboideus major (Fig. 23S) is a flat and rather thin quadrangular muscle which

arises from the spinous proce>ses and supraspinous ligaments of the upjjer four thoracic vertebra'.

Its filxTS are distinctly j^arallel and pass downward to ix- inserted into the vertebral border of the

scapula Ixlow the root of the spine. The muscle is frequently rather intimately connected with

the rhomlxiideus minor, and, according to the jK)silion of the scaj)ula. may be either quadrangubr

or rhomboidal in sha{>e.

The rhomboideus minor Fig. 23S) resembles the major in ever)- respect, but is much

narrower. It takes origin from the sj)inous processes of the two lowermost cervical vertebra*

and inserts into the vertebral margin of the sca])ula alx)ve the root of the spine. The two rhom-

lx)idci arc separated by a cleft, which is usually ijuite narrow, and as a rule their origins are

distinctly tendinous (aponeurotic).

The rhomboidci are supplied from the brachial plexus liy the dorsal siapular nerve. They draw the scapula

toward the vertebral column and somewhat upward.

The levator scapulae (Figs. 238 and 25S) is the only one of the flat muscles which possesses

any considerable degree of thickness. It is an elongatal muscle which arises by four short

tendinous digitations from the j)osterior tubercles of the transverse processes of the four upper

cervical vertebra', the largest digitation coming from the transverse process of the albs. The

digitations unite to form a single belly which passes outwanl and downward and is inserted into

the superior angle of the scaj)ula immediately alongsitle of the rhomboideus minor.

The levator scajmhe forms a i)ortion of the lateral cervical region and is immtxiiately adjacent

to the posterior margin of the scalenus posterior. Its origin is partly covered by the posterior

portion of the sternocleidomastoid.

The levator scapula', like the rhomlx)idei, is supplied by the dorsal scapular nerve. It ele\-aies the sujjerior angle of

the scapula and consequently the entire shoulder-blade, thereby as&isting the trapezius and the rhomboidei. When
the scapula is fi-xed, it can incline and rotate the cer\-ical portion of the \-ertebral column.
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Fig. 238.—The deeper layers of the flat muscles of the back.

On the left side the trapezius and latissimus have been cut away; on the right side the rhomboidei have also been
cut and reflected and the lumbodorsal fascia has been retained only where it is in relation with the origin of the

serratus posterior inferior and below.

The Third Layer.

The muscles of this layer (Figs. 238 and 239) are situated partly beneath the rhomboidei and

partly directly beneath the latissimus and the trapezius. The two splenii are also covered at their

origins by a muscle of the same layer, the serratus posterior superior.

The serratus posterior superior (Fig. 238) is a fiat muscle, rhomboidal in shape, which

is tendinous for almost half its breadth and is wholly or almost wholly covered by the rhomboidei.

It arises by an aponeurosis from the spinous processes of the two lowermost cervical and of the

two uppermost thoracic vertebras, passes outward and downward, and is inserted by four flat

muscular digitations into the outer side of the angles of the second to the fifth ribs.

It is supplied by the upper (first to fourth) intercostal nerves. It draws the upper ribs upward and backward and

acts as a muscle of inspiration by enlarging the thorax.

The serratus posterior inferior (Fig. 238) resembles the serratus posterior superior in

many respects, but it is flatter and its fibers run from within outward and from below upward.

It arises from the anterior surface of the posterior layer of the lumbodorsal fascia in common with

the latissimus dorsi, at the level of the two lowermost thoracic and the two uppermost lumbar

vertebrae; it is at first a thin and independent aponeurosis, but subsequently becomes entirely

muscular, and is inserted into the lower borders of the lower four ribs by digitations which fre-

quently var}' in their development or may be wanting.

The muscle is supplied by the lower (ninth to twelfth) intercostal nerves. It draws the lower ribs backward and

downward. Whether it aids inspiration or expiration is uncertain; in either case its influence upon the ribs is very

slight. It may increase the tension of the lumbar fascia.

The splenius capitis (Figs. 238 and 239) is a strong, elongated, strap-shaped muscle, which

arises bv means of the nuchal ligament frorn the spinous processes of the lower four or five cervical

and from the upper two or three thoracic vertebrae. It passes from within outward and from below

upward, partly covered by the trapezius, the rhomboidei, and the serratus posterior superior, and

its insertion is into the outer half of the uppermost nuchal fine of the occipital bone extending as

far as the mastoid process. The insertion is covered by the sternocleidomastoid.

The splenius cervicis (Fig. 239) is situated immediately to the outer side of the splenius

capitis. It arises in immediate succession to the latter muscle from the spinous processes of the

third or fourth to the fifth or sixth thoracic vertebrae, and passes obliqueh' outward and upward

as a flat but rather slender muscle, to be inserted into the posterior tubercles of the transverse

processes of the upper two or three cervical vertebrae. Its insertion is intimately connected with

the origin of the levator scapulae.

The two splenii are supplied from the posterior divisions of the second to the eighth cervical nerves. WHien the

muscles of both sides act in common^ they pull the head (or the neck) backward, and when the muscles of one side

act alone, they turn the head (or the neck) toward the side of the contracting muscle.
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THE LONG MUSCLES OF THE BACK.

The long muscles of ihc Uak (Figs. 239 and 242) arc sulxlivided into two layers according

to the tlirection of their fasciculi. In the suijcrticial layer, the spiiwtranyiTrsalis, the libers pass

from the spinous processes to the transverse processes or to the ribs; in the deep layer, the Iratis-

versospinalis, they i)ass from the transverse to the spinous processes. The spinalis^ belong-

ing to the uj)i)er layer, is the only muscle passing from spinous process to spinous process.

The First Layer. The Spinotransvcrsalis and Spinalis.

The muscles of this layer (1-ig. 239) fill the vertebral groove between the spinous processes of

the vertebrx" and the angles of the ribs, and extend over a large area of the vertebral column,

usually the entire length of the back. With the exception of a small ix)rtion which may lie directly

beneath the skin, between the trapezius and the laiissimus dorsi (sec page 145), they are com-

{)letely covered either by the flat muscles of the back or by the posterior layer of the lumbar fascia.

The s]:)inotransverse fibers form a single, large, complicated muscle, the sacrospitiaJis.

The sac rospin alis or crictor sphuc (Figs. 239 and 241 ) is a long and strong muscular mass

which extends from the tlorsal surface of the sacrum and the crest of the ilium to the skull. It

forms a single mass only in its lower portion, dividing as it j)asses upward into two separate

muscles, the external and weaker iliocostalis and the internal and stronger lougissimus dorsi.

Internal to tlie latter muscle and adherent to it is situated the spinalis, so that the superficial

layer of the long muscles of the back is arranged in three longitudinal sirij)S ujwn either side of

the vertebral column, a strong median one, the lougissimus^ an external one, the iliocoslalis, and

an internal one the spinalis. Before its division the sacrosj)inalis is a thick ix)werful muscular

mass, whose surface is strongly aponeurotic and which arises from the dorsal surface of the

sacrum, from the spinous j^rocesses of the lumbar vertebra?, and from the crest of the ilium and is

included between the two layers of the lumbar fascia (sec page 156). The iliocostalis lumborum

and the longissimus dorsi pass upward directly from this mass.

The iliocostalis (Figs. 239 antl 241) is the outer portion of the sacrosj)inaIis, and is composed

of three sulnlix i>i(»ns— the iliocostalis lumborum, dorsi, anil ccn'icis.

The ilinrn^qli'^ lutiiluwiiw (Figs. 23Q and 241) arises in common with the longissimus and

inserts into the angles of the fifth to the twelfth ri!)s. The suj)erior insertions are by means of

long tendons, while the lower insertions are in the shaj)e of fleshy serrations, the lowermost of

which is the strongest and i)asses to the lower Ix^nler of the twelfth rib.

The greater j)oriion of the origin of the iliocostalis dorsi (Figs. 239 and 241) is covered bv

the iliocostalis lumborum. It arises by means of si)ecial accessor)- serrations from the inner side

of the angles of the twelfth to the seventh ribs, antl is inserted by thin tendons which pass to the

angles of the sixth to the first ribs and to the transverse process of the last cervical vertebra.

The iliocostalis rrn'h is (Figs. 230, 240, and 241), also termed the ccrcicalis asccndcns, is a

slender muscle the origin of which is intimately connected with the iliocostalis dorsi. It comes

from the up]KT and middle ribs in a variable manner and is inserttxi by narrow tendons into the

transverse jirocesses of the middle cervical vertebra: immediately alongside of the scale/ius pos-

terior (see page i75\ with the origin of which ii may be adherent.
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Fig. 239.—The superficial layer of the long muscles of the back.

All the flat muscles, the splenii and the iliocostalis of the left side have been removed.

The lon^issimus. the inner portion of the sacrospinalis, is composed of three subdivisions

—the lonfjssimus^ dor^i , cervicis. andj:apitis.

Rotatores longi
'

Rotatores breves

Mullifidus

/ Transverse processes

Semispinalis

Spinous process

Fig. 240.—Diagram of the arrangement of the various portions of the transverso-spinalis (semispinalis, multifidus,

rotatores).

The longissimiis dorsi (Figs. 239 and 241), in addition to its common origin with the ilio-

costahs lumborum, receives accessor}' origins from the transverse processes of the lower thoracic

vertebrae. Its insertions are arranged in an internal and in an external series, and are. partly
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fleshy, partly tendinous, and their digitations are frequently variable. Those of the internal

series are inserted into the accessor)- processes of the upper lumbar vertebrce and into the trans-

verse processes of the thoracic vertebra-; those of the external series insert into the apices of the

transverse processes (costal processes) of the ujjjjer lumbar vertebra.' and into the ribs between

the angles and the tubercles. The serrations of the internal insertions consequently pass to the

transverse processes and their homoloji:ues, while those of the external series run to the ribs or

homologous parts.

The loni^issituus ccrcicis (Figs. 239, 241, and 242), also known as the transicrsalis ccn'tcis,

is the direct continuatit)nof the longissimus dorsi. It arises from the transverse processes of the

upper thoracic vertebra-, is situated immediately internal to the iliocostalis cervicis, and is inserted

by tendinous slij>s into the transverse processes of the upper and middle cervical vertebne.

The longissimus capitis* (Figs. 239, 241, and 242) is the only portion of the sacrospinahs

which extends up to the head. It is situated internal to the longissimus cervicis, with the origin

of which it is frequently united, and arises by separate short tendinous slips of variable extent

from the transverse and articular processes of the middle and lower cervical vertebra^ and from

the transverse processes of the ujjyx*r thoracic vertebrae. This muscle often presents a tendinous

inscription, is inserted by a short tendon into the j)OSterior margin of the mastoid process, and is

completely concealed by the splenius capitis. The iliocostalis and longissimus cenicis and the

longissimus capitis are situated beneath (in front of) the two sj^lenii.

The spinalis (Figs. 239 and 241) is composed of the spinalis dorsi, ccrcicis, and capitis, of

which the >i)inalis dorsi alone is an indcjx-ndent and constant muscle, the spinalis cervicis being

inconstant and the spinalis capitis a part of the semispinalis capitis.

The spinalis dorsi (Figs. 239 and 241) is intimately connected with the tendinous origins

of the longissimus dorsi which come from the spinous processes of the lumbar vertebra- and takes

its origin partly from these bony f)oints. It is situated alongside of the spines of the thoracic

vcrtebne and contains numerous tendinous fasciculi. It lakes its origin from the spinous proc-

esses of the uj)per lumbar and of the lower thoracic vertebra- and passes to the spines of the

middle and uj)per thoracic vertebra, bridtring over one or two of the spinous processes (usually

the ninth or the ninth and tenth).

The spinalis ccn'icis (Fig. 241) is inconstant and, when present, is frequently tjuite rudi-

mentar)'. It is a ver\- slender muscle which arises from the spinous processes of the sixth and

seventh cervical vertebra- and inserts into the spinous processes of the epistropheus (a.xis) and of

the third cervical vertebra\

An inconstant muscular fasciculus which arises from the spinous processes of the lower cervical and upper thoracic

vcrtcbrx is designated the spinatis capitis. It forms a |>ortion of the semispinalis capitis, with which it will be described

(see page 153).

The Second Layer. The Transversospinalis.

The tibers of this layer 1 Fit:s. 239 10 2421, passing from the transverse to the s];)inous

processes, represent in their arrangement a portion of the original trunk musculature which has

* This muscle has also been termed the tra)ir,.rrsalis capitis, the compUxus minor, and the tracheiomastoid.
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Fig. 241.—The deeper layers of the long muscles of the back.

On the left side the sacrospinalis has been partly removed and the semispinalis has been cut and reflected.

Fig. 242.—The cervical portion of the deeper layers of the muscles of the back, seen from the side.

The trapezius and splenii have been removed.

undergone but slight changes. They are arranged in three layers, each of which is described as

a special muscle, although they are not separated by fascia^, but are distinguishable from each

other chiefly by the length of their fasciculi. The semispinalis , the most superficial layer, has the

longest and consequently the most slanting fibers, which bridge over from four to six spinous

processes; the multi/jdus , the middle layer, has fasciculi which pass over two or three vertebral

spines; and the rotatores, forming the deepest layer, either extend over only one spinous process

(rotatores longi) or pass to the next succeeding vertebra (rotatores brevi). With the exception of

the semispinalis capitis, all of the fibers of the transversospinahs end at the spinous process of the

axis. The semispinalis is absent in the lumbar region, and the rotatores are situated chiefly in

the thoracic region.

The semispinalis (Figs. 239, 241, and 242) consists of the semispinalis dorsi, semispinalis

ccrvicis, and semispinalis ca pit is.

"'The semispinalis do^i (Figs. 239 and 241) and cervicis (Fig. 241) are directly continuous

without demarcation, the lowermost fibers arising from the transverse processes of the lower

thoracic vertebrie, and the uppermost fasciculi terminating at the spinous process of the axis.

The muscle is stronger and more fleshy in the neck than it is in the back. The fibers of the

semispinalis dorsi are intermingled with numerous tendinous fasciculi and are also partly con-

nected with the spinalis dorsi. The muscle is completely covered by the longissimus dorsi and

the semispinalis capitis.

The semispinalis capitis (Figs. 239, 241, and 242) is a flat but rather thick muscle and is the

strongest muscle of the neck. As a rule, it consists of two portions which are: separated below but

adherent above at their insertion—a stronger external or semispinal portion and a weaker internal

or spinal ])ortion. The semispinal segment, sometimes termed the complexiis, arises by numerous

short tendinous slips from the transverse processes of the third cervical to the fifth or sixth thoracic

vertebrae, while the spinal segment arises from the spinous processes of the lower cervical and of

the upper thoracic vertebrae (the spinalis capitis). This latter portion is characterized by a tendin-

ous inscription, and hence is sometimes termed the biventer cervicis, and sometimes, when the

spinalis capitis is absent, its origin extends to the transverse processes of the second to the sixth

cervical vertebrae. The external portion of the muscle also usually possesses a broad tendinous

inscription which is situated above the middle tendon of the biventer. Both portions of the

muscle unite and pass to the nuchal surface of the occipital bone, where they insert between the

superior and inferior nuchal lines.

The multifidus (Figs. 241 and 242) consists of the multifidus lumborign. dorsi , and cervicis
,

but these segments cannot be clearly demarcated from each other. It commences below at the

posterior surface of the sacrum and terminates above at the spinous process of the epistropheus

(axis). It is strongest in the lumbar 'region, where it lies directly beneath the longissimus; it is

weakest in the thoracic region, where it is covered by the semispinalis dorsi; and in the cervical
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region it is partly concealed Ijy the semispinalis cervicis, to the outer side of which it is covered by

the semispinaUs capitis. In the lumbar region the greater portion of its fibers arise from the acces-

sory and mammillary processes, in the thoracic region from the transverse processes, and in the

cervical region from the articular processes of the four lower cervical vertebras The fasciculi

are intermixed with tendinous ilberb and generally e.xlend over two or three vertebra.-, combining

Occipital bone {basihsr portion)

Alias

Epiitropluus

Jnlrrtranr.ersarii antcrivres '-

Intcrlranr.fTSiirii posleriores *^

lix.ernal occipital pralubcrance

Nuchal liQjmcnt

Jtiterspinales

.V tu h .:.' .';^'.; n:fnt

-Spinous process oj cm-icaJ

vertebra VII

Ftc. 243.—Diagram of the corneal intcrspinalcs and intcrtransvcrsarii and of ihc nuchal ligament.

to form a single uninterniptcd muscular layer, the deeper ])ortion of which is distinguishable

only with dilTuulty from the rotatores, ])art of whose fibers pass in the same direction (Fig. 240).

The rotatores are composcxl of the rolalorcs loiioi and brrcis. They arc small, flat, and

]Kirlly tendinous muscles which lie immediately upon the vertebral arches throughout the entire

spinal column, but are chiefly develojied in the thoracic region. The rotatores hrrjcs (Tig. 240) are

almost horizontal and ]xiss from the transverse process of one vertebra to the root of the spinous

process of the vertebra next above; the rotatores lou^i {Fig. 240) extend over one or sometimes
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two vertebrae before inserting into the roots of the spinous processes, their fibers having a

course parallel to that of the multifidus.

All of the long muscles of the back are supplied by the posterior divisions of the spinal nerves (cervical, thoracic,

lumbar, and sacral).

The majority of the long muscles of the back have the same functions. If the muscles of the two sides act together,

thev hold the trunk upright, extend the vertebral column and the head, and bend the head and vertebral column back-

ward. During unilateral action they bend or rotate the vertebral column toward the contracting side. The strongest

action upon the head is exerted by the two semispinals capitis; when they act together, they pull the head backward,

but when they act singly they rotate the head so that the face is drawn toward the opposite side, and consequently in

the opposite direction to that in which it is turned by the splenius capitis.

THE SHORT MUSCLES OF THE BACK.

The short muscles of the back are divided into two groups: those which are found through-

out the entire flexible vertebral column and those which are situated between the axis and the

Intcrtransversarii mediales c^—\

/' Interiransversarii laterales

Interspinalcs

Fig. 244.—Diagram of the lumbar interspinalcs and intertransversarii.

atlas. The first group is composed of two further subdivisions: the ijg^r^^hmks, between the

spinous processes of the vertebrae; and thp ini^rmisversarii^ between the transverse processes.

The second group is also designated as the short muscles of the neck.

The interspinalcs (Figs. 241, 243, and 244) are small muscles which are well developed

only in the cervical region and may be entirely wanting throughout the thoracic vertebral column.

They are connected with the interspinous ligaments and pass from the spinous process of one
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vertebra to that of the next lower one, and in the bifid spinous processes of the cervical vertebra-

they form jjuircd structures. Like the majority of the muscles of the back, ihcy do not extend

beyond the spinous process of the epistropheus (axis).

The intertransversarii (Fiji's. 243 and 244) are small, short, paired muscles which connect

ihe transverse iiroces^^es ol neighlxiring verlebne. They are double upon Ixjth sides and are well

developed both in the cervical and in the lumbar vertebral column. They may be entirely absent

from the thoracic column.

In the cervical region intertransversarii anteriores and posteriores (Fig. 243), which run

between the anterior and posterior tubercles of the transverse processes, are differentiated.

Both muscles are alx)ut ecjually developed; the anterior ones are situated in the anterior cer\ical

rather than in the nuchal region.

The intertransversarii of the lumbar region are composed of the wider and stronger inter-

tranycersarii laterales, running Ixtween the transverse processes, and the narrower and weaker

intertransversarii mediaUs, which extend between the accessory and mammillar}- processes

(Fig. 244).

.\s regards their function and inmrvaiMn, the interspinales and the intertransversarii resemble the long muscle

of the back.

THE SHORT .MUSCLES OF THE NECK.

The short muscles of the neck (Figs. 241 and 259) are the rectus capitis posterior major, the

rectus capitis posterior minor, the rectus capitis lateralis, the obliquus capitis superior, and the

ohliquus capitis injerior.

The rectus capitis posterior major Fig. 241) arises by a short tendon from the spinous

])roccss of the axis, runs upward and outward, Ix'coming much broader, and inserts into the middle

portion of the inferior nuchal line of the occipital bone.

The rectus capitis posterior minor (Fig. 241) is considerably weaker than the major.

It is a small triangular muscle which arises by a short tendon from the jX)sterior tubercle of the

atlas to the inner side of and jjartly beneath the rectus major. It runs to the inner third of the

inferior nuchal line of the (Kcij)ital lx>ne.

The rectus capitis lateralis (Fig. 259) arises from the transverse process of the atlas and

inserts into the jugular process of the occi])iial bone. It represents the up|>ermost intertrans-

vcrsarius.

The obliquus capitis superior Fig. 241) also arises from the transverse process of the

atlas, and nms to the outer third of the inferior nuchal line of the occipital bone, where its tendin-

ous insertion ]>artly co\ers the rectus capitis ])Osterior major.

The obliquus capitis inferior (Fig. 241) is a rather strong and llcshy muscle which runs

from the spinous jmx-ess of the epistropheus (axis') to the transverse process of the atlas. It is

lliick in the middle and Ixcomes narrower toward its origin and insertion.

The short muscles of the nitk are supplii-d by the posterior division of the first cervical nerve (suboccipital nerve).

The function of the short muscles of the neck practically consists of a rotation or extension of the head, dependent

upon whether they act upon one or both sides. The rectus minor can only extend the head (nodding movement) ; the

rectus lateralis inclines the head to one side; the obliquus inferior and the rectus major rotate the head in the same

direction and are opp>osed by the obliquus suf>erior.
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Fig. 245.—Superficial and second layers of the abdominal and pectoral muscles seen from in front.

On the right side the pectoralis major and the obUquus abdominis externus have been removed.

Between the rectus capitis posterior major and the obhquus capitis superior and inferior is situated a small triangle

(the suboccipital triangle) in which is exposed the posterior arch of the atlas, crossed by the vertebral artery.

THE FASa^ OF THE BACK.

In the dorsal region there are but two fasciae worthy of note, the himhodorsal fascia and the

nuchal fascia. The upper layer of the flat muscles of the back is covered only by the general

superficial fascia.

The lumbodorsal fascia (Figs. 236 to 238) is composed of two layers, the strong posterior

layer, which is superficially situated in the back and forms the aponeurosis of the latissimus and

the serratus posterior inferior, and the anterior or deep layer, which is developed only in the lumbar

region, where the long muscles of the back are included between the two layers.

The posterior layer (Figs. 236 and 238) covers the sacrospinalis from behind and extends

above the uppermost portion of the latissimus to the inferior margin of the aponeurosis of the

serratus posterior superior. Although the fascia becomes considerably thinner after it ceases to

be the aponeurosis of the latissimus, it usually still contains distinct tendinous slips. In the

thoracic region the posterior layer is attached laterally to the angles of the ribs, and is covered by

the trapezius and by the rhomboidei.

The anterior layer (Fig. 237) runs from the inner lip of the crest of the ilium to the twelfth

rib, and is attached internally to the transverse processes of the lumbar vertebras. Its upper

margin forms a firmer tendinous band vvhich passes from the transverse process of the first

lumbar vertebra to the twelfth rib and is known as the lumbocostal {external arcuate) ligament

(Fig. 251). The anterior layer is situated between the sacrospinalis and the quadratus lumborum,

and at the outer margin of the sacrospinalis the two layers unite and give origin to several of the

abdominal muscles.

The thin nuchal fascia is situated beneath the trapezius and also partly beneath the rhom-

boidei. It is continuous below with the upper portion of the lumbodorsal fascia and externally

with the fascia of the neck, and the fasciae of the two sides are connected in the median line with

the nuchal ligament.

[The trunk musculature is derived from the trunk myotomes of the embryo and is clearly divisible into two portions:

(1) the dorsal trunk musculature, derived from the dorsal portions of the myotomes and supplied by the dorsal (posterior)

branches of the spinal nerves; and (2) the ventral trunk musculature, developed from the ventral portions of the trunk

myotomes and supplied by the ventral branches of the spinal nerves.

When considered from this standpoint, the muscles of the back as arranged above clearly form a somewhat hetero-

geneous group. The flat muscles are for the most part supplied by ventral branches of the spinal nerves or, in the

case of the trapezius, by a cranial nerve, a fact which at once distinguishes them from the long and short muscles

together with the splenii, which form the true dorsal musculature. The majority of the flat muscles are in reality muscles

of the upper limb and the trapezius is primarily part of the cranial musculature; they will be considered later in con-

nection with the other muscles of their groups.

So far as the true dorsal musculature is concerned, comparative anatomy has shown that it is composed of two parallel

groups of muscles, a lateral one, which consists of muscles primarily passing from the transverse processes to the ribs,

and hence is termed the transversocostal group, and a more median one, whose muscles pass from the transverse to the
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spinous processes, and which has txen urnicd the trtiunrrso-spinal group. The constitution of the two groups is as

follows:

Transverso-costal:

—

Sacrospinalis, Uiocoslalis, longissimus, and spUnius.

Transverso-spinal:

—

Spinalis, srtnispiiialis, inultifiJiis, rolalores, interspiuaUs, inUr-trannrrsarii poilrriores and

laterales, rectus capitis posterior major, rectus capitis posterior minor, rectus capitis lateralis, obliquus capitis superior,

and obliquus capitis inferior.—Ed.]

THE ABDOMINAL MUSCLES.

Tlu' abdominal muscles (l-'igs. 245 lu 250; lurm ihc anterior, the lateral, and a jx)rtion of

the puslcriuralxiuininal wall, and extend from the lower margin of the thorax to the u^jx-r margin

of the pelvis. They are subdivided into the anterior alxiominal, of which three are flat muscles

and one a straight muscle, and the posterior abdominal, the quadratus lumlx)rum.

THE ANTERIOR ABDOMINAL MUSCLES.

THE FLAT ABDOMINAL MUSCLES.

The llat aUlominal muscles (Figs. 245 to 250) include the obliquus cxUrnus, the obliquus

abdominis inUrnus, and the Iransi'crsus abclotninis; they are arranged in three layers and

form the lateral and a portion of the anterior alxiominal wall, .\ccording to the direction of

their fibers, the two oblitpie muscles may Ix regarded as the direct continuations of the inter-

costales, the obli(iuus internus, in ])articular, being directly continuous with the lower intercostal

muscles.

The obliquus abdominis extemus (Figs. 245 to 249) is a broad flat muscle which is ajioneu-

rotic anteriorly and markedly so in its anterior inferior jx)rtion. It is situated in the lateral

jxctoral, the hyixxhondriac, the epigastric, the mesogastric (lateral abdominal and umbilical',

and the hyjx)gastric (inguinal and pubic) regions.

It arises by eight fleshy serrations from the eight (flfth to twelfth) lower ribs, tile uj)j>er five

serrations interdigitating with the lower ones of the serratus anterior, the lower three with those

of the lalissimus dorsi. The majority ot the flbers of the muscle, like those of the intercostales

externi, run from above downward and from without inward; the superior fibers, however, pass

somewhat horizontally, while the inferi()r ones approach a vertical direction.

The hlxrs coming from the lower ribs have an extensive fleshy insertion into the outer

lij) of the crest of the ilium, extending anteriorly to the anterior suixrior spine and jxisleriorly

almost to the outer margin of the lati.ssimus dorsi. The remainder of the insertion is a])oncurotic

and passes to the inguinal (Poupart's) ligament, the greater iK)rtion of which is formed by the

tendinous fasciculi of the muscle (see page 163), and to the anterior layer of the sheath of the

rectus, by means of which it is continued to the linea alba. Almost the entire anterior abdominal

surface is conse(|uently aponeurotic; esjiecially in the lower abdominal region the muscle fllxrs

commence quite at the side.

The obliijuus abdominis extemus is in relation superiorly with the abdominal jx)rtion of

the pcctoralis major, externally with the serratus anterior, |x)stero-extemany with the latissimus

dorsi, with which it forms the lumbar (Petit's) triangle (see page 147), and infcriorly with the
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Fig. 247.—The superficial layer of the abdominal muscles and the serratus anterior seen from the left

side.

The pectoralis major and minor and the inner portion of the clavicle have been removed and the arm has been

drawn backward.

iliac crest opposite to the glutaeus medius. In the region of the symphysis pubis the tendinous

fibers of the aponeurosis form an opening by bridging over the space between the pubic spine

(the insertion of the inguinal ligament) and the upper margin of the symphysis. In this manner
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Fig. 246.—Diagram of the subcutaneous inguinal ring. On the right only a portion of the aponeurosis of the obliquus

abdominis is represented.

there is formed a triangle, the outer angle of which is directed upward and outward, and which

constitutes the suhcutaneous inguinal {external abdominal) ring (Figs. 245 and 246). The

margins of the ring are formed by the aponeurosis of the obliquus abdominis externus, and

are known as the superior cms or pillar and the inferior cms or pillar of the ring.

The upper and outer angle of this triangular slit in the aponeurosis of the external oblique

muscle is rounded off by fibers which arise from the region of the inguinal ligament and are
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situated sui)erncially and in front of the aponeurosis itself. Thcv are known as the inlcrcrural

(hitercohimnar) jibtrs or the atUvrior cms or pillar (Figs. 245 and 246 ). The inner angle is simibrly

rounded ofT by fibers of variable development which originate at the attachment of the inguinal

ligament to the pubic spine and pass toward the linc-a alba Ixncaih the ai»oneuro^is. These

fibers are known as the rcjkcUd inguinal {triangular) ligament, or sometimes as the ligament
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0} Collt's or the posterior erus (Figs. 245 and 246). As a result of the presence of the fibers and

(he ligament, the ring Ixvomes irregularly (juadrangular in shaiK\

ll is the anterior extremity of a canal, the inguinal canal, which passes obliquely through

the abdominal walls, and transmits the siH-rmatic cord in the male, and the round ligament of the

iitiTus in the female.

vFor a more detailed account of the inguinal canal the reader b referred to text-books ana atlases of topographic

anatomy and to the section upon splanchnology. ^
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Fig. 250.—The deeper layers of the abdominal muscles.

On the left side the anterior layer of the sheath of the rectus abdominis and the obliquus abdominis externus

have been removed; on the right side, in addition, the rectus abdominis, the pyramidalis, and the obliquus abdominis

internus. The external intercostal ligaments have been removed on the left side.

The obliquus abdominis internus (Figs. 245, 248 to 250), like the externus, is a decidedly

flat muscle. With the exception of the small area in the lumbar triangle it is completely covered

by the obliquus externus. It arises from almost the entire length of the middle lip of the crest

of the ilium, extending anteriorly as far as the anterior superior spine, from the junction of the

two layers of the lumbodorsal fascia (see page 156), and from the outer two-thirds of the inguinal

hgament. The direction of the fibers of the upper portion of the muscle is similar to that of the

intercostales interni (from without inward and from below upward) ; the middle fibers are less

oblique, and the lower ones are horizontal, those of the lower third even passing slightly from

without inward and from above downward, like those of the obliquus externus.

The posterior fibers coming from the lumbar fascia have fleshy insertions into the lower

borders of the three lower ribs. The long fibers coming from the iliac crest, as well as the hori-

zontal and descending fasciculi from the inguinal ligament, pass into the sheath of the rectus,

the two layers of which are formed by the aponeurosis of the obliquus internus (Fig. 248).

The muscular portion of the obliquus internus is broader than that of the externus and

consequently approaches much more closely to the sheath of the rectus in the anterior abdominal

wall, especially in its lower portion (Fig. 249). A variable number of the inferior fibers of the

obliquus internus accompany the spermatic cord, as the cremaster (Figs. 245 and 250), as far as

the testicle, and consequently pass through the external abdominal ring as flat isolated fasciculi,

and in the female a few fibers of the muscle are similarly continued upon the round ligament of

the uterus.

The transversus abdominis (Figs, 248 to 250) is a flat, rather thin, and largely aponeurotic

muscle which is completely covered by the obliquus internus. It arises by flat muscular serrations

from the inner surface of the six lower ribs and from the cartilages of the seventh to the tenth,

interdigitating with the serrations of origin of the diaphragm (see page 164), It also arises by an

aponeurosis from the entire length of the junction of the two layers of the lumbodorsal fascia,

from the internal lip of the crest of the ilium, and from the outer third of the inguinal ligament. The

fibers pass almost transversely and are attached to the aponeurotic insertion in a curved fine,

the semilunar line {line 0} Spigelins) (Fig. 250), in such a manner that the uppermost fibers

coming from the ribs almost approach each other in the median line, the middle ones become

aponeurotic at quite a distance from this location, and the inferior fasciculi remain muscular

for a somewhat greater distance. The upper two-thirds of the aponeurosis of the transversus,

together with that of the internus, form the posterior layer of the sheath of the rectus (Fig. 248)

;

the lower third together with the aponeuroses of the obliquus internus and externus, forms the

anterior layer of the sheath (Fig. 249).
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THE STRAIGHT ABDOMINAL MUSCLE. RECTUS ABDOMINIS.

TIh rectus abdominis (Figs. 248 to 250) is a flat, broad, and rather thick muscle. It

arises (Fig. 250) broadly by flat muscular serrations from the cartilages of the fifth to the seventh

ribs and from the xiphoid process, and its fibers pass almost vertically downward just to either

side of the median line. The muscle becomes somewhat narrower as it descends and is inserted

by a much narrower tendon into the uj)jxr Ijorder of the j^ubis Ijctween the pubic tubercle and

the symphysis, a jxartion of the tendinous fasciculi of the muscles of the two sides interbcing in

front of the pubic symphysis.

The rectus is characterized by j)0sscssing several narrow, transverse, slightly cur\'e<i or

dentate tendinous intersections, the tendinous inscriptions (transverse lines) (Fig. 250), which

traverse a portion or the entire width of the muscle, but do not usually extend throughout its

thickness. The numlxT varies between three and four. The ujjpermost one lies immediately

below the origin of the muscle in the region of the costal arch and is sometimes develoixxi only in

the inner half of the muscle; the third is situated at the level of the umbilicus or somewhat above

it; and the second is alxjut midway Ix-tween the first and the third. A fourth intersection is

inconstant, but, when present, is Ixlow the umbilicus and usually traverses only the outer half

of the muscle. In the vicinity of the tendinous intersections the muscle is adherent to the anterior

layer of its sheath.

Instead of being surrounded by fascia, the rectus is inclosed by the aponeuRnic layers of

its sheath (Figs. 245, 247 to 250), which consists of an anterior and a jx)stcrior layer. Only the

anterior layer covers the muscle throughout; the ]X)stcrior layer forms a sheath for only the upjK-r

two-thirds of the muscle (Figs. 248 and 240). M the junction of the middle with the lower third

of the length of the muscle (or even somewhat higher) the |K)sterior layer of the rectus sheath

abruptly ceases in the sha|)C of a slightly curved line, the semicircular line (line oj Doughs) (Fig.

250), and below this line, the muscle is in immediate relation jx^steriorly with the transversalis

fascia (see j>age 163).

The layers of the sheath are formed from the flat alxlominal muscles ( F'igs. 248 and 249) in

such a way that the a|K)neurosis of the obliquus internus splits into two layers in the upf)er two-

thirds of the sheath, one of which forms the anterior layer and the other the jK>sterior; in the lower

third of the rectus, however, the aponeurosis of the obliquus internus forms only the anterior

layer. The ai)oneurosis of the oblicjuus extemus passes into the anterior layer; the upper two-

thirds of that of the transversus goes to the |)osterior layer, and the lower third to the anterior

layer.

.\t the inner margin of the rectus the two layers of the sheath unite with each other and with

the corresponding layers of the opposite side to form a thick tendinous strip, the linea alba (Fig.

245), which extends iK-twecn the xii)hoid process and the sternum.

The linea alba usually jwssesses a special tensor muscle in the shape of the inconstant pyra-

midalis (Fig. 250). This is a triangular muscle arising broadly from the tendon of insertion of

the rectus abdominis and jiassing obliquely inward to be inserted into the lower portion of the

linea alba.
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The rectus and pyramidalis, like the other muscles of the anterior abdominal wall, are innervated by branches of

the lower intercostal nerves; the flat abdominal muscles also receive branches from the iliohypogastric and the ilio-

inguinal nerves from the lumbar plexus. The cremaster muscle is supplied by the external spermatic nerve (the genital

branch of the genitocrural nerve)

.

When all the anterior abdominal muscles act together their function is to diminish the size of the abdominal cavity

and to compress the abdominal contents, the increased intra-abdominal tension aiding in the evacuation of the contents of

the intestines, of the uterus, and possibly also of the urinary bladder. With the exception of the transversus abdominis,

these muscles also draw the thorax downward, the rectus directly downward, and the obliqui, when acting separately,

toward the side of the contracting muscle. When the thorax is fixed, the anterior abdominal muscles and particularly

the rectus, raise the pelvis.

THE POSTERIOR ABDOMINAL MUSCLE.

The quadratus lumborum (Figs. 251 and 254) is a flattened, rather thick, and approxi-

mately quadrilateral muscle which forms a portion of the posterior abdominal wall. It extends

/ iimhora^tal liqument

Thoracic vertebra XII

Lumbar vertebra I -

T rl ih rib

Lumbar vertebra V

Iliolumbar ligament

i-lG. 251.—The quadratus lumborum seen from the side and somewhat from behind (diagrammatic;.

between the crest of the ilium and the twelfth rib, and consists of two incompletely separated layers,

a posterior and an anterior. The posterior portion (Fig. 251) arises by aponeurotic fibers from
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the posterior pari of the inner lip of ihe ere^t of ihe ilium and from the iliolumbar li«j;amcnt and

runs to the inner half of the lower Ujrder of tiic twelfth rib and to the transverse processes of

the upper four lumbar vertebne. The anftrior portion of the muscle arises from the transverse

j)rocesses of the lower and middle lumbar vertebra;, the filx-rs intimately interLacin}< with those of

the |>osterior portion, antl inserts into the transverse process i)f the first lumbar vertebra and into

tile inner half of the last rib.

The inner half of the (juadratus lumlx)rum is placed Ix-neath Ci>osterior to) the psoas major,

and it is >itualed in front of the anterior layer of the lumlxxlorsal fascia, which s<.'i)anites it from

the Siicrosi>inalis. The lateral lumJjocostal arch (external arcuate ligament) of the diaphraj^m

bridjiies over the insertion of the muscle into the twelfth rib. To the outer side of the muscle there

is visible the ai)oneurotic origin of the transversus alxlominis from the lumbodorsal fastia, and

at the crest of thi- ilium it Ijorders ujton the iliacus.

The quadraius lumlKirum is supplied l»y muscular branches from the lumbar plexus. It draws the last rib down*

\v;ml and Ix-nds the vertebral column toward the side.

THE ABDOmNAL FASCIAE.

The superficial layer of the Hat alxlominal muscles is covered only by the grncral superficial

jascia (Figs. 248 and 24<)), which is, however, well develoj)ed in the lower portion of the abdomen

in the region of the sulxutaneous inguinal ring, where it forms what is known as Scarpa's jascia.

From this situation it extends downward upon the thigh and also envelops the spermatic cx)rd as

tile crenuistvric jascia. The sheath of the rectus muscle serves as its fascia.

The inner surface of the aUlominal musculature, i.e., the inner surface of the transversus

alxlominis and the j)osterior surface of the jK)sterIor layer of the sheath of the rectus, is lined by

the Irans'Ltrsalis jascia, which also covers the anterior surface of the quadratus lumborum and is

especially strong over that muscle. It is rather firmly adherent to the aiK)neurosis of the trans-

versus and to the posterior layer of the sheath of the rectus; below the semicircular line it is

lre(iuently very thin and forms the only jKJsterior covering of the rectus alxlominis (sec page 161

and Fig. 24()). .\lH)ve the symj)hy.sis, it is connected with the so-called adtttiuicuJum /.

'

lUbir (see Ixlow), and at the inguinal (Poui)art's) ligament, with the |>oslerior surface of wiw^,,

it is adherent, it becomes continuous with the iliac fascia (sec page 231). SujK'riorlv the fascia

gradually dis:ippears ujxin the lower surface of the tliaphragm.

The liiua alba (Figs. 245 and 248) is formed by the union of the ;i > s of the flat

alxlominal muscles in the median line of the alxlomen. It is broader :. m Ix-low the

umbilicus and, at the umbilicus itself, it is adherent to the integument. .At its insertion into the

ujiper margin of the syniphyseal cartilage, its jwsterior surface is reinforced by a triangular fibrous

expansion, sometimes containing muscle l"ilx*rs, which passes ujnvard from the su|)crior pubic

ligament and is known as the aiimiiiiculum Hiiar albir.

The iti^uinal lii^amctU [Pou part's ligament) (Figs. 208 to 210) is also formed by the aponeu-

roses and fascia' of Mie abdomen. It extends as a strong tendinous band from the anterior

sujierior sjiine of the ilium to the sjiine of the pubis, some of its fibers radiating at its insertion

to the inner extremity of the crest of the pubis and forming an almost horizontal triangular
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Fig. 252.—The diaphragm and the muscles of the posterior abdominal wall.

The anterior abdominal wall and the abdominal viscera have been removed; the thorax has been bent backward
so that the lumbar vertebrae are strongly convex forward.

ligament, the lacunar ligament {Gimhernai's ligament) (Figs. 212 and 213), which is also con-

nected with radiating fibers of the fascia of the thigh (see page 231). The reflected inguinal

ligament {triangular ligament) (Fig. 245) is also formed by radiating fibers from the inguinal

ligament, which pass to the posterior surface of the anterior layer of the sheath of the rectus (see

page 159). The inguinal ligament gives origin not only to the flat abdominal muscles, but it also

furnishes attachment to the fasciae of the abdomen and thigh (see page 231), and the deeper

layers of the integument are also adherent to it.

[The ventral portions of the trunk myotomes during their development undergo a considerable amount of differ-

entiation, forming a number of muscle groups. From each myotome a portion is cut off which comes to lie ventral to

the vertebrae or ribs, forming what is termed the hyposkeletal group of muscles. Similarly the ventral edges of the myo-

tomes are separated to form band-like muscles, whose fibers are directed longitudinally and which are situated immediately

adjacent to the mid-ventral line. These constitute what is termed the rectus group. And, finally, the intervening portions

of the myotomes divide tangentially into three layers, whose fibers assume an oblique or transverse direction and which

constitute what is known as the oblique group of muscles.

The abdominal muscles are referable to these groups as follows:

Hyposkeletal: Psoas major and psoas minor (see p. 210).

Rectus: Rectus abdominis and pyramidalis.

Oblique: Obliquus abdominis exlernus, oUiquus abdominis internus, transversus abdominis, and quadratus

lumborum.

It is also probable that the intertransversarii laterales of the lumbar region are properly referable to the oblique

group.

—

Ed.]

THE DIAPHRAGM.

The diaphragm (Fig. 252) is a single independent muscle, which, from a topographical

standpoint, is best considered with the abdominal muscles. Its shape differs from that of all the

other skeletal muscles, in that it is a thin and markedly dome-shaped muscle, which is stretched

across the inferior aperture of the thorax in such a way that it is convex toward the thorax and

concave toward the abdomen. It consists of a central tendinous portion, the central tendon, and

of a peripherial muscular portion.

The muscular fasciculi of the diaphragm are subdivided according to their origin into three

parts, which are designated the sternal portion, the costal portion, and the lumbar portion, and of

these the lumbar portion is the strongest and the sternal portion by far the weakest. The fibers

of all three portions are inserted into the margins of the central tendon.

The sternal portion (Figs. 252 and 253) arises from the posterior surface of the xiphoid

process and consists of but a few slender fasciculi.

The costal portion (Figs. 252 and 253) arises by broad fleshy serrations from the inner surface

of the six lower costal cartilages and from the eleventh and twelfth ribs, being also attached to the

lumbocostal ligament in this situation, intcrdigitating with the transversus abdominis and with

the transversus thoracis, following the curvature of the dome of the diaphragm and passing to the

central tendon. The fibers of this portion, although weaker than those of the lumbar portion,
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cover a much larger area and form ilie main i)orii(jn of ihc dome of the diaphragm. Between

the indi\idual serrations of origin there are sometimes Hnear intervals which contain no muscular

tissue.

The greater ])art of the lumbar portion fFig. 252) comes from the bodies of the lumbar

vertebr:e. U])on either side iIktc may be tlistinguished three crura, or jjillars, the crus tmJialf,

intcrnudium, and lalcralc. TIk- inutr imra, sometimes termed simply the crura, are by far the

strongest parts. They arise by tendinous fibers from the anterior surfaces of tlie third and fourth

lumbar vertebra: and from the anterior longitudinal ligament and the intervertebral fibrocartilage

between the two vertebra*, and their outer margins soon become muscular while the inner ones

remain tendinous. They may arise at dilTerent levels on the two sides, and when this is the

case, it is the right crus which is always the longer t)f the two. The inner tendinous margins unite

at the level of the twelfth thoracic vertebra or at that of the eleventh intervertebral I'lbrocartilage

to form a pointed arch with tendinous margins, which is converted into a short canal by the anterior

surfaces of the last thoracic and the first lumbar vertebra. The opening so formed gives passage

to the aorta and is consequently designated the aortic opiiiitii^ (Fig- 252).

The fibers of the entire lumbar jjortion, and esi)ecially those of the inner crura, pass at first

almost vertically u])ward in front of the lumlxir column, but just before their insertion into the

central tendon they follow the curvature of the tliajjhragm, and in this situation they enclose a

second opening in the diaphragm, which is ellii)tical, the long axis being vertically placed. The

margins of the foramen are purely muscular and, as it gives passage to the esophagus, it is

known as the esophageal opening. In its formation there usually occurs a decussation of the

fibers of the two inner crura.

The middle crura are considerably weaker and more slender than the inner ones. They

arise by short tendons from the lateral surfaces of the body of the second lumbar vertebra and are

at first separated from the inner crura by narrow slits, but before their insertion into the central

tendon they become closely aj)])roximated to the muscular tissue of these.

The outer crura practically arise from the two tentiinous lumlx)cosial arches, the internal and

external lumbocostal arches (arches oj Ilaller). The internal lumbocostal arch (internal arcuate

lii^ament) ])asses from the Uxly of the first lumbar vertebra to the tip of the transverse process of

the same \xm\v, crossing o\er tiie i)Soas major, while the external lumbocostal arch (external

arcuate lii^ament) extends fnnii the transverse ])rocess of the first lumbar vertebra to the twelfth

rib and bridges over the quadratus lumlx)rum. The slender filxTS of the lateral lumbar portion

of the diajjhragm arise chielly from the internal lumlx>ct)stal arch and also from the transverse

jirocess and lateral margin of the Ixxly of the first lumbar vertebra. Only a few fibers arise from

the external lumbocostal arch and these may be entirely absent; they rejiresent the connection

between the lumbar ami the costal jKirtions of the diai)hragm. The fasciculi of the outer crura

are considerably shorter than those of the inner and middle ones.

The central tendon (Fig. 252") is a fibrous layer which may be either reniform or shaped like

a clover-leaf* and its fasciculi undergo manifold tlecussations. The convex surface of the central

tendon is situated anteriorly; the more marked concavity is ])laced jX)steriorly. In it there may
be recognized a middle almost plane or but slightly curved portion, which is situated between the

* The clovcr-leaJ form is present when ihe central tendon extends toward the sternal portion.
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two domes of the diaphragm, and two leaflets which are directed posteriorly. The left leaflet is

the smaller and forms the left dome of the diaphragm; the right is larger and forms the right

dome. At the base of the right leaflet near its posterior margin is situated a large irregular

rounded opening, completely within the central tendon, which gives passage to the inferior vena

cava and is designated the opening for the vena cava (quadrilateral foramen).

The curvature of the diaphragm is not uniform, but there is a middle lower portion and two

lateral domes which project markedly toward the thoracic cavity. The right dome is more capa-

cious and extends to a higher level than the left; its highest point corresponds to the fourth, that

of the left to the fifth intercostal space. Posteriorly the diaphragm (the lumbar portion) extends

much lower than it does anteriorly. Its transverse is considerably larger than its sagittal

diameter.

The diaphragm possesses a series of foramina and spaces which give passage to vessels or

nerv'es. These are: (i) The aor//c o^ch/;?^, which is only partly formed by the diaphragm; (2)

the esophageal opening, purely muscular and formed entirely by the diaphragm
; (3) the opening

jor the vena cava, situated entirely within the tendinous portion of the muscle; and (4) the slit-like

spaces between the inner and middle crura and between the middle and external crura. The

latter spaces give passage to the vena azygos, to the vena hemiazygos, and to the sympa-

thetic and the splanchnic nerves, which are arranged in a variable manner. In addition to the

aorta, the aortic opening also transmits the thoracic duct.

The motor nerve of the diaphragm is the phrenic nerve from the cervical plexus.

The diaphragm is the chief muscle of respiration. By the contraction of its fibers the domes of the diaphragm

are drawn dov^^nward and the costal portions are drawn away from contact with the thoracic wall, so that the thoracic

cavity is increased in size and the abdominal cavity is diminished.

[The diaphragm, from the developmental standpoint, belongs to the cervical musculature, the muscular tissue which

it contains being derived from the fourth (and to a certain extent from the third and fifth) cervical myotomes; the entire

structure lying at one period of the development in the cervical region and later migrating downward to its final posi-

tion between the thorax and abdomen. Hence it is that it is supplied by the phrenic nerve, which arises from the fourth

(third to fifth) cervical nerve, and elongates in proportion as the diaphragm recedes toward its final position.

—

Ed.]

THE THORACIC MUSCLES.

The muscles of the thorax (Figs. 245, 247, 253, and 254) are composed of two main groups:

(i) Those which arise from the thoracic skeleton and insert into the skeleton of the upper extrem-

ity; these are, consequently, really muscles of the extremity; and (2) the actual muscles of the

thoracic wall, which are known as the intercostales.

The first group is arranged in three layers which are not exactly superimposed. The first

layer is formed by the pectoralis major, the second by the pectoralis minor and the subclavius, and

the third by the serratus anterior.

THE THORACIC MUSCLES OF THE UPPER EXTREMITY.

The First Layer. The Pectoralis Major.

The pectoralis major (Fig. 245) is a large, flat, thick muscle which is situated in the sternal,

infraclavicular, mammary, axillary, and inframammary regions, its outer border forming the



THE THORACIC MUSCLES. 167

anterior boundary of the axilla. The muscle is approximately triangular in shajx', since its origin

is ver)' extensive and its insertion tjuitc limited.

It arises by three more or less separated portions, which are designated as the clavicular, the

sternocostal, and the abdominal jxjrtions. The clavicular portion comes from the sternal half of

the clavicle, the sternocostal jX)rtion from the anterior surface of the manubrium and the body of

the sternum, with accessor)' digital ions from the cartilages of the second to the sixth or seventh rib,

while the alxlominal i>ortion, which is by far the smallest portion of the origin of the muscle, is

a Hat bundle which is attached to the lower margin of the sternocostal jxjrtion and arises by an

aiX)neurosis from the anterior layer of the sheath of the rectus abdominis.

Toward its insertion, the jKctoralis major becomes considerably narrower but correspond-

ingly thicker. Only the fibers of the clavicular j>ortion and the upper tilxTS of the sternocostal

lX)rtion pursue their original course, the greater numlxr of the fibers of the sternocostal and

abdominal jx^rtions passing from the anterior surface of the muscle toward the posterior surface

of the tendon of insertion, so that an extensive twisting of the muscular fasciculi occurs in the

outer |K)rtion of the muscle.

The tendon is inserted (Fig. 269) into the entire length of the greater tubercular (anterior

bicipital) ridge of the humerus. It consists of a weaker jxisterior a|X)neurotic layer and of a

stronger anterior layer which Ix'comes tendinous immediately before its actual insertion. Both

layers are adherent below; the anterior is formed by the clavicular and by the upper jjart of the

sternocostal j)ortion, the lower by the bulk of the sternocostal and abdominal fX)rtions.

Tendinous fasciculi from the insertion of the ]>ectoralis major nt)t infrequently bridge over

the intertubercular (bicipital) groove and pass to the latissimus. These fibers sometimes contain

muscle fibers (the muscle oj Longer).

The two j)ectorales arise from the anterior surface of the sternum in such a way that an area

is left in the middle of the bone, narrow alxjve and somewhat broader below, which contains no

muscular tissue and in which is exix)sed the sternal membrane. In this situation the sternal

head of the sternocleidomastoid < Fig. 255 ) (see page 171) borders immediately upon the pcctoralis,

and at the clavicle the origin of the i>ectoralis is situated exactly oi)}X)site to the clavicular head

of the stemtKleidomastoid. The anterior margin of the deltoid usually borders immediately upon

the upper convex margin of the pectoralis major, a considerable space between the two muscles,

known at the deltoideopectoral triangle, usually existing only immtxliately below the clavicle, and

the cephalic vein (Fig. 291) usually runs in the groove between the two muscles. At its lower

margin the pectoralis major is continuous with the a|wneurosis of the abdominal muscles (the

sheath of the rectus), and its outer margin borders anteriorly U{X)n the obliquus abdominis e.xter-

nus and ])osteriorly ui)on the serratus anterior. The tendon of insertion is situated between the

deltoid U|K)n one side and the short head of the biceps and the coracobrachial is upon the other;

in this situation it is separatcxl from the latissimus by the intertubercular (bicipital) groove.

.•\n exceedingly inconstant muscle, the stcrnalis, is quite rarely found upon the pectoralis major. It may l>e present

ujxjn one or both sides, is elongated, tendinous at its extremities, and is usually connected with the tendon of the sterno-

cleidomastoid and the sheath of the rectus as well as with the pectoralis major, and usually represents a dislocated portion

of the latter muscle.

The pectoralis major is supplied by the anterior thoracic ner%-es. Together with the latissimus, it addtcts the arm,

and when it acts alone, it draws the arm anteriorly and toward the chest and, at the same time, rotates it internally.
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The Second Layer. The Pectoralis Minor and the Sobdavitis.

The pectoralis minor (Fig. 245) is a flat triangular muscle which is completely concealed

by the pectorahs major and, at its insertion, also by the deltoid. It arises by thin tendinous sHps,

frequently indistinctly separated, from the costochondral articulations of the second or third to

the fifth ribs; it passes upward and outward and becomes markedly narrower toward its short

tendinous insertion into the tip of the coracoid process.

It covers the upper portion of the serratus anterior and bridges over the axillary vessels and

the brachial plexus.

The pectoralis minor, like the major, is supplied by the anterior thoracic nerves. It draws down the scapula, or,

if the scapula be fixed, elevates the ribs, and it can also aid in fixing the scapula.

The subclavius (Figs. 245 and 269) is a small, elongated, somewhat flattened muscle which

arises by a tendon from the first costal cartilage alongside of the costoclavicular ligament, and is

inserted into the under surface of the acromial end of the clavicle between the two portions of

the coracoclavicular ligament (see page 120). In this situation there is usually a shallow groove

in the bone.

The nerve supplying the muscle is the subclavian from the brachial plexus.

The muscle, by its contraction, fixes the clavicle in the sternoclavicular joint, and when the shoulder girdle is fixed

the muscle elevates the first rib.

The Third Layer. The Serratus Anterior.

The serratus anterior (serratus magniis) (Figs. 247, 250) is covered in its upper portion

by both pectoral muscles; its lower portion is situated in the lateral pectoral region and, immedi-

ately below the pectoralis major, is covered only by the integument and fascia, the most inferior

portion of the muscle, however, being placed beneath the anterior margin of the latissimus.

The muscle is flat throughout, irregularly quadrilateral in shape, and its middle portion is

very thin; it forms a muscular plate which is adapted to the curved surface of the thorax. It

arises from the first to the ninth ribs by means of individual serrations, the lower five of which

are distinctly separated and interdigitate with the serrations of the origin of the obhquus exter-

nus abdominis. In the broad muscle sheet formed by the union of the serrations, three por-

tions, distinctly differentiated by the direction of their fibers, may be recognized. The fibers

of the upper and lower portions converge toward the insertion of the muscle, while those of the

middle segment pass in the same direction but in a diverging manner. The upper converging

portion (Fig. 258) arises as a rather strong muscular mass from the first and second ribs and

from an intervening tendinous arch; it inserts into the superior angle of the scapula; the middle

diverging portion is by far the thinnest and weakest part of the muscle and it arises from the

second * and third ribs and diverges markedly to be inserted into the entire length of the vertebral

border of the scapula; and the lower converging portion, which is the strongest part of the entire

muscle, arises from the fifth to the ninth ribs and passes to the inferior angle of the scapula. The

fibers of the lower portion are the longest and those of the upper portion are the shortest. The

* The second rib consecjucntly gives origin to two serrations.
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muscle is fleshy throughout, with the exception of the insertion of the middle portion, which is

sometimes aponeurotic.

In order to reach the vertebral torder of the scapula, the serratus anterior must jjass back-

ward for quite a distance along the thoracic wall, to which it is attached by loose connective

tissue. When the muscle reaches the axillary Ijorder of the scapula it passes Ix-hind the sub-

scapularis as far as the vertebral border of the bone and is separated from this muscle by a very

loose connective tissue. Throughout its course it forms the inner wall of the axilla.

The serratus anterior is supplied by the long thoracic nerve from the brachial plexus.

When all the filx-rs of the muscle contract simultaneously, they fix the scapula, which is also drawn forward at the

same time. The upjx-r converging jwrtion draws the superior scapular angle anteriorly; the lower portion pulls the inferior

angle forward and downward, and in the latter case the anterior angle, together with the glenoid cavity, ascends, as in

elevation of the arm above the horizontal. When the scapula is fixed by the muscles of the back (trapezius, rhoml>oidei,

levator scapulx), the serratus can also elevate the ribs and act as an accessor^' muscle of respiration.

THE MUSCLES OF THE THORAQC V.\LLS.

The muscles of the thoracic walls are the inlcrcoslales, the Ircatorcs costarum, the suhcostdes,

and the transversa thoracis.

The intercostales i^Figs. 247, 250, 253, and 254) occupy the eleven intercostal spaces and are

composed of two layers, an external, the intercostales extertii, and an internal, the itUercostaUs

interni. The intercostales cxterni (Figs. 241, 247, 250, and 254) pass from above downward and

from without inward between the borders of adjacent ribs; they are short flat muscles which fre-

quently contain numerous tendinous flbers. They commence ix)steriorly in the region of the costal

tubercles and extend anteriorly as far as the costochondral articulations, leaving the spaces

between the costal cartilages free. In these spaces are found tendinous slips which run in the

same direction as the fibers of the intercostales externi and extend to the margin of the sternum;

they arc called the external intercostal ligaments (ligameuta coruscanlia).

The intercostales interni (Figs. 250, 253, 254) run from above downward and from within out-

ward Ixtween the borders of adjacent ribs, and they arise from the lower border of the upjx?r rib

of eacli intercostal space in such a manner that the costal groove is situatcxl between the two

muscular layers. They cross the intercostales externi at right angles and are covered by them

except in the spaces Ix'tween the costal cartilages. They extend anteriorly to the sternum or to

the anterior extremities of the cartilages of the false ribs and end ix>steri<>rly at the costal angles.

In the region of the costal cartilages they lie behind the external intercostal ligaments and those

])ortions of them occurring in these situations are also termcxl the intcrcartilaginei. Between the

]iosterior extremities of the ribs they are replaced by tendinous structures which are called the

internal intercostal ligaments.

The intercostales exlerni are covered almost throughout their entire extent by the thoracic,

alxlominal, and dors;d muscles
(
j)cctoralis major and minor, serratus anterior, obliquus abdominis

externus, latissimus, serrati posteriores, rhomboidci), with the exception of a small area Ixtv/een

the trapezius and the latissimus (Fig. 238).

The levatores costarum (Fig. 243), from the course of their fibers, belong to the external

intercostal muscles. They are situated in the dorsal thoracic region immediately beside the deeper

layers of the long muscles of the back, arc covered by the sacrospinalis (particularly by the
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Fig. 253.—The sternum, sternal ends of the clavicles and the ribs, with the intercostales, and the

transversus thoracis, seen from behind.

Fig. 254.—The fifth to the twelfth thoracic vertebras and the vertebral extremities of the corresponding

ribs, with the intercostales and subcostales, seen from in front.

On the left side the intercostal ligaments have been removed.

iliocostalis), and are divided into the levatores costarum breves and longi. The levatores costaruni

breves (Fig. 243) arise from the transverse processes of the seventh cervical to the eleventh thoracic

vertebrae and insert into the rib next below between the tubercle and the angle. The levatores

costaruni longi (Fig. 243) are found chiefly on the lower ribs and are distinguished from the

breves in that they pass over one rib and insert into the second below near its costal angle. The

levatores costaruni become markedly broader toward their insertion and usually possess aponeu-

roses.

The subcostales (Fig. 254) are fiat muscles which are not always present and vary greatly

in their development. From the direction of their fibers they are to be grouped with the internal

intercostal muscles, with the posterior portion of which they are continuous. They are found

chiefly in the lower thoracic region and bridge over one or two ribs. They are usually partly

tendinous both at their origin and at their insertion.

The transversus thoracis [triangularis sterni) (Fig. 253) is a very thin flat muscle, the

greater portion of which is tendinous, which arises by a broad aponeurosis from the posterior

surfaces of the body and xiphoid process of the sternum and inserts by short broad tendinous

shps into the inner surfaces of the cartilages of the second or third to the sixth ribs. The muscle

is constant but very variable in its development.

All the muscles of the intercostal series are supplied by the intercostal nerves which pass, together with the vasa

intercostaha, between the internal and the external intercostal muscles.

The intercostal muscles are important muscles of respiration. The great majority of them are muscles of inspiration,

but the transversus thoracis and the subcostales probably play some part in expiration.

THE PECTORAL FASaA.

The pectoral fascia lies upon the pectoralis major and the lower portion of the serratus ante-

rior. The coracoclavicular fascia {costocoracoid membrane) is a much more pronounced layer which

is situated beneath the pectoralis major and upon the pectoralis minor, covering the subclavius

and the axillary vessels. It is particularly firm where it lies upon the subclavius and inserts into

the lower surface of the clavicle. Internally it is inserted into the upper costal cartilages; exter-

nally it is continuous with the axillary fascia.

[As was the case in the dorsal region, all the muscles referred to the thoracic region in the above description do

not strictly belong to the thoracic musculature, but belong in part to the musculature of the upper extremity. This is

true with regard to the muscles of the first three layers, only those described as the muscles of the thoracic walls being

trunk muscles.

These may be classified similarly to the abdominal muscles, but owing to the presence of a sternum in the thoracic

region and to the lessened mobility of the thoracic portion of the spinal column due to the presence of fully developed

ribs, no representatives of either the rectus or hyposkeletal groups occur in this region. The classification is consequently

as follows;
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Hyposkeletal: wanting;

RcitU!^: wanting;

Oblitiuc: IntercostaUs extern!, intercostaUs inlerni, subcostaUs, tratir.crsus ihoraeis, and levatores castorum.

In addition, two muscles dcstrifjcd as Ix-longing to the muscles of the back are probably members of the thot^cjc

oblicjuc group, namely, the serratus poUerior superior and the serralus posterior inferior—Ed]

THE MUSCLES OF THE NECK.

The muscles of the neck (Figs. 256 to 259 and 267) include the platysma, the sternocleido-

mastoid, the hyoid muscles, and the deejj cervical muscles. The hyoid muscles are suMivided

into the sui)rahyoid and the infrahyoid Krou[); the deep cervical muscles are comiX)se<l of an outer

group, the scaleni, and of an inner group, the ])revertebral muscles.

The platysma m. siibiutamus colli) (Figs. 260 and 2O7) is a thin, flat, quadrilateral muscle

which is .siluatid in the sulx-utaneous connective tissue in the neck, the upper jx^rtion of the chest

and the lower portion of the face. It arises (Fig. 267) from the fascia over the pc-ctoralis major

and the deltoid at the level of the first or second rib, by separate fasciculi which are frequently

sej)arated by interspaces. .\t the level of the clavicle these fasciculi unite to form a broad, thin,

comj)act muscular layer, which leaves uncovered the anterior cer\ ical region but covers more or

less extensively the lateral cervical, the sternocleidomastoid, the carotid, and submaxillar)-

regions, and toward the chin the margins of the two muscles converge and meet each other in the

mental region, frecpiently interlacing.

Some of the fibers of the jilatysma are attached to the lower border of the mandible, while

the rest pass over the mandible and aj)pear u]»on the face, gradually disappearing partly upon the

])arotideo-masseteric fascia, and partly by intermingling with the risorius and triangularis by

which they reach the angle of the inouth.

The platysma is supplied by the nr\iial branih of the facial ner\e. It wrinkles the skin in the cervical and upper

thoracic regions and acts ujxjn the angle of the mouth with the facial muscles. It can also increase the tension of the

fascia in the facial, cervical, and thoracic regions.

The stemocleidomastoideus Figs. 23S, 255, 256, 260, and 262) is a strong, broad, and

thick muscle which is situated in the sternocleidomastoid region. It arises by two heads, a

strong, thick, tendinous, sternal head from the anterior surface of the manubrium, and a short,

tendinous, clavicular head from the sternal end of the clavicle.

The sternal luad j)asses over the sternoclavicular articulation and forms a muscular inter-

space of varving size, the lesser supraclavicular jossa, by uniting with the clavicular head. It

becomes much wider as it ]>asses ujnvard to assist in forming the thick belly of the muscle and

])artly conceals the clavicular jx^rtion.

The sternocleidomastoid is inserted into the outer surface of the mastoid process of the tem-

poral bone and into the outer half of the superior nuchal line, the anterior portion of the insertion

being effected by a short, the posterior i)ortion by a long tendon.

The muscle passes obliquely through the neck from below upward and from within outward.

At its insertion it borders upon the trapezius (see page 145), with the anterior margin of which
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Fig. 255.—Superficial layer of the muscles of the neck, seen from in front.

On the right side the sternohyoid, anterior belly of the digastric, and the submaxillar\' gland have been removed.

Fig. 256.—Superficial layer of the muscles of the neck, seen from the left side.

* = External carotid artery.

it forms a triangle in which are situated the splenius capitis, the levator scapulae, the scaleni,

and the inferior belly of the omohyoid. The anterior margin of the muscle borders upon the

infrahyoid muscles, bounds the carotid fossa (a deep muscular interspace containing the large

vessels of the neck, /. e., the common carotid artery and the internal jugular vein, and the vagus

nerve), and crosses over and conceals the posterior belly of the digastric and stylohyoid. The
upper part of its anterior margin is also in relation with the parotid gland.

The sternocleidomastoid together with the trapezius is supplied by the accessory nerve.

When both sternocleidomastoids act together, they draw the head downward and forward; when one muscle acts

alone, it turns the head obliquely so that the face looks upward and toward the opposite side.

THE HYOID MUSCLES.

The Infrahyoid Muscles.

The infrahyoid muscles (Figs. 255, 256, and 258) are situated between the hyoid bone and

the upper margin of the thorax, chiefly in the anterior cervical region, and represent a continu-

ation of the rectus abdominis into the neck, being the remains of an ^originally single muscular

layer which is interrupted in the thoracic region. Some of these muscles, like the rectus, have

retained indications of their original segmental tendinous intersections. The group includes

the sternohyoideus, the sternothyreoideus, the thyreohyoidens, and the omohyoideus.

The sternohyoideus (Figs. 253, 255, 256, and 258) is a flat, long, and rather narrow muscle

which is situated in the suprasternal, thyroid, laryngeal, subhyoid, and hyoid regions. It arises

(Fig. 254) from the internal surface of the first costal cartilage and from the posterior surface of

the manubrium and the capsule of the sternoclavicular articulation, and is covered at its origin

by the sternal end of the clavicle and the sternal origin of the sternocleidomastoid. It passes

upward at a slight distance from the median line, becoming somewhat narrower, and is inserted

into the body of the hyoid bone. It not infrequently exhibits a feebly developed tendinous

inscription.

The sternothyreoideus (Figs. 253, 255, 256, and 258) is broader than the sternohyoid. Its

origin is similar but more deeply placed (Fig. 254), sometimes extending downward as far as the

second costal cartilage. The lower portion of the muscle is covered not only by the manubrium

and the sternocleidomastoid, but also by the sternohyoid, although its outer and inner margins

project beyond the latter muscle, and its middle and particularly its upper portion are also situated

beneath the upper belly of the omohyoideus. It forms a broad flat muscle which covers the

thyreoid gland, passes directly upward, so that only a narrow space is left in the median line

between the two muscles of opposite sides, and is inserted into the oblique line of the thyreoid

cartilage. (For additional details see "Splanchnology.") In the space between the two

muscles is situated a portion of the lar)^nx, the thyreoid gland, and the trachea.
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The thyreohyoideus (Figs. 255, 256, and 258) appears to Ix^ a direct continuation of the

stcrnothyreoid. It is a llat muscle, tlie greater ix)rtion of which is concealed by the upper belly

of the omoliyoid, and it jjasses from the oblique line of the thyreoid cartibge to the hyoid bone,

where it is inserted beside the sternohyoid into the lateral |X)rtion of the Ijody and into the base

of the greater cornu. A fasciculus sometimes passes from this muscle to the lh\Teoid isthmus

and is known as the hi'ator (^landuhc thyrcoidca.

The omohyoideus (Figs. 255, 256, and 258) is a long, flat, narrow muscle which is com-

posed of two diblinctly separated bellies. The injcrior billy arises from the upper border of the

JJeniohyogloisi {divided)

Ramiu 0} mandiht'
{settion)

Greater cornu

Fio. r57.—The mylohyoid and geniohyoid muscles, seen from abo«.

scapula between the inner angle and the notch, sometimes being also attached to the transverse

ligament. It is at first covered by the trapezius and the clavicle and then becomes superficial in

the greater suitraclavicular lossa a.s it passes to the j)osterior margin of the stemoclcidomastoideus.

Beneath the latter it forms a tiat intermetliate tendon which is adherent to the cervical fascia and
to the sheath of the great vessels of the neck. The superior belly commences at the intermediate

tendon, appears at the anterior margin of the sternocleidomastoid, partly concealed by the sterno-

thyrcoid and thyrcohyoid, and is inscrteil immaliately alongside of the sternohyoid into the

lower border of the lateral jiortion of the hyoid bone in front of the thyreohyoid.

The infrahyoid muscles are supplied from the upper cervical nerves through the so-called ansa hj-poglossi. The
thjTeohyoid receives a special branch from the same nerves, which accompanies the hj-poglossaL
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Fig. 258.—Deep layer of the muscles of the neck, seen from the left side.

The anterior belly of the digastric^ the mylohyoid, the sternocleidomastoid, and the sternal end of the clavicle have

been removed.

Fig. 259.—The deep muscles of the neck, seen from in front.

On the right side the longus capitis has been drawn outward.

The infrahyoid muscles depress the hyoid bone, the stemothyreoid draws down the larynx, and the thyreohyoid

approximates the hyfiid bone tc the larjnx. They also act as accessor)- muscles of deglutition, and, by its attachment to

the sheath of the great vessels, the omohyoid facilitates the return of blood through the internal jugular vein.

The Saprahyoid Muscles.

The suprahyoid muscles (Figs. 255 to 258) lie between the hyoid bone and the mandible.

They are the (Hi^oslriciis, the stylohyoideus, the myhhyoideits, and the genwhyoideus.

The digastricus {hivcnter mandibiila) (Figs. 255, 256, and 258) is a typical two-bellied

muscle with a distinct cylindrical intermediate tendon which is attached to the hyoid bone. The

two bellies form an obtuse angle, open alx)ve, in which is situated the submaxillary salivan,- gland.

The anterior belly is a fairly thick muscle which passes from the intermediate tendon, frequently

receiving a few tendinous fibers directly from the hyoid bone, to the digastric fossa of the mandible,

where it is inserted by a short tendon. The posterior belly is longer but somewhat weaker than

the anterior one. It arises from the mastoid notch of the temporal bone and passes with the

stylohyoideus to the hyoid region, where it becomes continuous with the intermediate tendon.

The anterior belly of the digastric lies in the submental and mental regions, between the skin

and the mylohyoid ; the posterior belly is completely concealed at its origin by the sternocleido-

mastoid, and further anteriorly it separates the submaxillary region from the carotid fossa.

When the hyoid Iwne is fixed, the anterior belly depresses the lower jaw and opens the mouth; the posterior belly

draws tne hyoid bone backward and upward and, together with the stylohyoid and the infrahyoid jnuscles, fi.xes the hyoid

Ixinc. The posterior belly is supplied by the facial ner\'e, the anterior belly by the mylohyoid nerve from the third division

of the trigeminus.

The stylohyoideus (Figs. 255, 256, and 258) arises by a tendon from the styloid process of

the temporal bone and runs to the hyoid bone as a flat rounded muscle above and almost parallel

to the posterior belly of the digastric. Before its insertion into the bone it almost always divides

into two slips, between which the intermediate tendon of the digastric passes. These slips have

muscular attachments to the base of the greater cornu and to the posterior extremity of the body

of the hyoid bone.

The action of the muscle is similar to that of the posterior belly of the digastric and it is also supplied by the

facial nerve.

Between the infrahyoid muscles and the anterior Ixirder of the sternocleidomastoid there remains a deep space

bounded above by the posterior belly of the digastricus; this is the carotid jossa, and it contains the great vessels

and nerve of the neck (the common carotid artery, the internal jugular vein, and the vagus nerve). The lateral wall

of the pharynx forms its floor.

The mylohyoideus (Figs. 256 to 258 and 265) is a peculiar broad, flat muscle which is

situated in the submental and submaxillary regions and is partly covered by the anterior belly of
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the di^rastric. The two muscles of opposite siclo unite in the median line in a slightly tendinous

inylohvoid raplu; and form a muscular layer which extends across the mandibular arch and

constitutes the floor of the mouth.

Kath muscle arises (Fig. 257) by a short tendon from the mylohyoid line of the mandible,

and the majority of tlie fibers nm obliquely to the median raphe, S(jme of them, however, passing

lo the upper border of the Ixidy of the hyoid Ijone.

The- mus(le is supplied by the mylohyui.l lune from the third division of the trigeminus. During deglutition it

. levatcs the entire fl.)or of the mouth, together with the tongue; the hyoid Ixjne is also drawn upward by the filxrs inserted

itito it, and when the hyoid bone is fi.\ed, the muscle depresses the lower jaw, assisting the digastric.

The geniohyoideus (Tigs. 257, 25CS, and 265) is a rather strong, slightly flattened muscle

which is situated between the muscles of the tongue jjropcr and the mylohyoid, the inner margins

of the muscles of the two siiles being in immediate contact. Each muscle has a tendinous origin

from the mental S]nnc of the mandible (Fig. 257), and Ix-coming considerably broader as it passes

backward, has a fleshv insertion into the anterior lx)rder and ujjjjcr surface of the body of the

hyoid bone.

The geniohyi)id is supplied by filxrs from the first and second cer\ical ner\-es, which accompany the hypoglossal

ner\v. It draws the hyoid Ixme forwanl, or, when the hyoid bone is fixe<l. it depresses the lower jaw, Te»gethcr with

the infrahyoid and the posterior suprahyoid muscles, it fixes the hyoid Ixjne.

THE DEEP MUSCLES OF THE NECK.

The Group of the Scaleni.

The scaleni (Figs. 244, 247, 258, ami 259 1 are comiM)>ed of three frarely four) muscles which

pass from the transverse jirocesses of the cervical \ertebne to the first and second riijs. Their

orifdns are concealed by the sternocleidomastoid, but they are partly situated immediately beneath

the skin in the lateral cervical region.

The scalenus anterior (Figs. 247, 25S, and 2 5()) is a long muscle which is almost wholly

covered by the sternocleidomastoid and partly so by the inferior IxUy of the omohyoid. It arises

by tendinous sUjjs from the anterior tulxrcles of tiie transverse pnKcsses of the fourth to the sixth

cervical vertebra-, and passes downward and forward to the I'lr.'^l rib, becoming narrow and tendin-

ous at its insertion into the scalene tubercle. The anterior surface of the muscle just above the

insertion is provided with an a])oneurosis.

The scalenus medius {Figs. 258 and 259) is longer and usually stronger than the anterior,

with which it is closely related by its short tendons of origin. It arises from the anterior tulx-rcles

of all of the cervical vertebne and is situated to the outer side of and i)artly Ix-neath the scalenus

anterior. It is inserted by a broad short tendon into the outer surface of the first rib about a

fingerbreadth to the (uiter side of the scalenus anterior.

Between the insertions of the scalenus anterior and medius into the first rib there is a space

which gives passiige to the subclavian artery and to the greater part of the brachial plexus.

The scalenus posterior (Figs. 244 and 250"^ is the smallest of the scaleni, and is frequently

adherent to the medius, from which it is distinguishable only by its separate insertion. It arises

from the transverse processes of the lifth to the seventh cer\ical vertebra?, is situated between the
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scalenus medius and the levator scapulae, and is inserted by a short tendon into the upper border
of the second nb. Its insertion is covered by the upper digitations of the serratus anterior.

There is occasionally present a small independent muscular fasciculus situated between the
scalenus anterior and medius. It is known as the scalenus minimus, and is inserted into the first
rib and also into the dome of the pleura.

_

The scaleni receive their nen-e-supply partly from the cervical plexus and partly (the scalenus posterior) from smallspecial branches of the brachial plexus. They elevate the two upper ribs.
^ ') i^m small

THE PREVERTEBRAL CERVICAL MUSCLES.
The muscles of the prevertebral group (Figs. 258 and 259) are situated to the inner side

and above the scaleni, from which they are separated by the transverse processes of the cervical
vertebras. They are the longus colli, the longus capitis, and the rectus capitis anterior.

The longus colli (Fig. 259) is a rather thin fiat muscle which is situated between the cervical
viscera and the bodies of the upper thoracic and of all of the cervical vertebra. Its upper and
outer portion is covered by the longus capitis, and between the two muscles and to either side of
the median line there is a space, the width of the httle finger, in which may be seen the anterior
longitudinal ligament of the vertebral column. The muscle has the form of a very obtuse-an-led
triangle, the obtuse angle being placed at the transverse process of the sixth cervical vertebra

It IS composed of three portions, each of which constitutes a side of the triangle The inner
portion IS the longest, and extends from the body of the third thoracic vertebra to the axis It
arises by tendinous slips from the bodies of the upper thoracic and the lower cervical vertebra
and inserts, partly by muscular and partly by tendinous tissue, into the bodies of the upper cervical
vertebrae. The upper and outer portion arises by flat tendinous digitations from the anterior
tubercles of the transverse processes of the upper cervical vertebra and is inserted into the anterior
tubercle of the atlas, this portion being sometimes termed the longus atlantis, and also into the
bodies of the underlying cervical vertebrae in common with the inner segment of the muscle The
lower and outer portion arises from the lateral surfaces of the bodies of the upper thoracic
vertebra and is inserted by the tendinous slips into the transverse processes of the lower cervical
vertebrae.

The longus capitis {rectus capitis anterior major) (Figs. 258 and 2^9) is a rather broad flat
muscle the upper portion of which is somewhat thickened. It hes to the outer side of the longus
colh and covers its upper and outer segment, and arises by distinctly separated tendinous
digitations from the anterior tubercles of the transverse processes of the third to the sixth
cervical yertebrce. From these origins it passes upward and slightly inward, and is inserted
mto the lower surface of the basilar portion of the occipital bone. There is a distinct aponeu-
rosis upon the anterior surface of the muscle somewhat above its middle.

rervi..?' '^T^ '^l^'

^""^ '^' '°"^''' '^P"^' ^'' '""^^^'"^ ^^>' '^'''^^ ^'^""'^'^ °^ ^^e cervical j.lexus. They bend the

31 n theluTn

antenorly and, when they act unilaterally, turn the head toward the side of the contractingmuscle. In the turnmg movement, the longus capitis and the upper and outer segment of the longus colli act together
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Fig. 260.—The superficial layer of the facial muscles and the neighboring muscles of the neck seen

from the side and slightly from in front.

pyr. 261 —The orbicularis oculi seen from behind.

The muscle together with the integument has been removed; the lachr>'mal portion is represented m connection

with the inner margin of the orbit.

THE MUSCLES OF THE FACE AND OF THE SCALP.

The cutaneous muscles of the face exhibit manifold peculiarities by ^vhich they are more or

less differentiated from the ordinary skeletal muscles. They possess no fasciae, they exhibit but

a slight degree of independence, and many of them are so combined and their fibers interlace to

such an extent that it is often purely a matter of choice whether individual fascicuh are regarded as

special muscles or as the heads of a larger muscle. The arrangement of the facial muscles into

sphincters or muscles of closure is also characteristic. The group includes the epicranms as

well as the muscles of the face proper.

THE EPICRANIUS.

The epicranius (Figs. 260, 262, and 264) consists of a middle aponeurosis which envelops

the cranium, the galea aponeurotica, and of muscles which arise in the frontal and occipital regions

and are inserted into the galea. This is thickest in the occipital region, becomes thinner toward

the forehead and particularly toward the temples, and gradually loses its aponeurotic character

(especially in the temporal region). It is connected to the skin by fibrous connective-tissue

fasciculi and separated from the cranial periosteum by loose areolar tissue.

The frontalis is a very thin, broad, and flat muscle which is intimately adherent to the skm

of the eyebrows. It has a broad origin above the supraorbital margin, extends over the vertical

portion of the frontal bone, and is inserted into the galea aponeurotica in the upper portion of the

forehead. It has also a slender origin, which varies in size, from the bony bridge of the nose;

when stron-ly developed, it is known as the procerus {pyramidalis) nasi, but it is always

immediately connected with the frontalis. The two frontales are separated in the median line

by a narrow area containing no muscular tissue.

The occipitalis is also a flat, broad, and an approximately quadrilateral muscle which arises

on each side by short tendinous fibers from the highest nuchal Hne; it passes upward, and after

a comparatively short course is inserted into the galea aponeurotica in the occipital region. The

width of the muscle is much greater than its height, in contrast to the opposite condition m the

frontalis.

Like all the facial muscles, the frontahs and the occipitalis are supplied by the facial nerve.

Both muscles are tensors of the galea aponeurotica. They pull the scalp forward or backward, and the frontalis

wrinkles the skin of the forehead.

A portion of the auricularis is also related to the galea aponeurotica. This muscle presents

three portions, an auricularis anterior, superior, and posterior, and like almost all the facial muscles

they are subject to great individual variations in the degree of their development.
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The auricularis anterior (attrahens auricula-) (Fig. 260) has a very ihin and usually

quite a small origin from the sujx'rtkial tfmj)oral fascia (see j)age 184); when well develojx-d,

the muscle extends to the frontalis. It is inserted by a short tendon into the cartilage of the

riuricle and into thi- cartilaginous external auditory meatus.

The auricularis superior (attolU-tis aur'uulit) (Fig. 260) is usually the strongest jKjrtion of

the auricularis. It arises broadly from the galea ajKjneurotica ab<jve the temjxiral region and

Ix'comes marke<lly narrower as it descends to Ix- inserted by a tendon into the upjx'r margin of

the rcKJt of tJK* auricK'.

I 111 auricularis posterior intraluns auricuht) (Fig. 264) consists of one or more llat slender

: isciculi which arise over the tendon of the sterncxleidomastoid and are attache*! to the jX)sterior

(.xtremity of the root of the auricle. The trannrrsus nuchtt (see j^age 146) which is not infre-

(juently present |X)ssibly also Ixlongs to the auricularis jx)sterior.

The functions of thi* individual [Kirtions of tht- auricularis arc to move the auricle in the direction uf the muscular

fibers. The inner\ation is from the facial ncr%e.

THE PROPER MUSCLES OF THE FACE.

The remaining muscles of the face i)roper are comix>sed of three groups: the palpebral

muscU's, those surrounding the orbital oril'jce; the oral must Us, those situated about the mouth;

and the tiasal muscUs, those situated ujK>n the nose.

THE PALPEBRAL MUSCLES.

The ])alj)ebral musculature forms the orbicularis oculi
[
palptbrarum) (Figs. 260 and 261).

This is a flat muscle, situate<l chielly in the orbital region, which forms a broad ring about the

entrance to the orbit, and is composcnl of three jxirtions, the orbital, the palpebral, and the lachry-

mal p<irlion. (^nly the last |)ortion |K>ssesses a certain degree of indej)endence; the orbital and

palpebral |M)rtions are directly continuous with each other.

The orbital portion forms the broader external circumference of the muscular ring, and lies

ujK)n the margin of the orbit immediately Ixneath the skin. Its broad fasciculi arise from the

frontal process of the maxilla and the adjacent |K)rtion oi the frontal Ixme, and i>ass in a wide

cur\e alxHit the entrance of the orbit to return almost to their starting-jx>int at the inner canthus.

rhe muscle is connected with many of its neighbors, particularly with the frontalis, and fibers

which radiate into the skin of the eyebrow constitute what is termetl the corru^ator supcrcilii

(Figs. 262 and 264), while others which jiass to the chtx-ks are known as the malar portion of the

muscle.

Till- palpebral pt^rtion is the more j>ostcrior jxirtion of the muscular ring, and is that part

of the muscle which is situattxl within the eyelids. The t'lbcrs of the muscles of both the upper

and the lower lid arise at the inner canthus from a short horizontal tendinous band, the iniernul

Silpebral lit^ament, and pa.ss as tine fasciculi in an architl manner to the outer canthus, where they

ire i^irtially interlaced and form the external ptilpebral raphe. (For a further description of the

relations of the t'llxrs in the eyelid itself, see *'.\tlas ami Ei)itome of Histolog}-," Sobotta-Hubcr.)

The lachrymal portion, also known as Horner s muscle (Fig. 261 \ is a deeply situated portion

oi the muscle, which is connected with the palpebral {x>rlion. It arises from the posterior lachr}--
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Fig. 262.—The deeper layer of the facial muscles.
The quadratus labii superioris, zygomaticus, triangularis, quadratus labii inferioris, the parotideo-masseteric fascia,

the parotid gland, and a portion of the superficial layer of the temporal fascia have been removed.

Fig. 263.—The oral musculature seen from behind.
The muscles, together with the integument, have been separated from the bones, and the mucous membrane covering

the muscles has been removed.

mal ridge of the lachrymal bone and the fibers pass horizontally across the lachrymal sac to the

margins of the lids, where they decussate and disappear in the fibers of the palpebral portion. (A

more detailed description will be found in the section upon "The Eye.")

The orbicularis oculi, like all of the facial muscles, is supplied by the seventh cranial or facial nerve.

Its function is to close the palpebral fissure. The fibers of the lachrj'mal portion facilitate the entrance of the

lachrymal secretion into the lachrymal canaliculi and also assist it onward, and those fibers which pass to the eyebrow and
the forehead, wrinkle the skin in these regions.

THE ORAL MUSCLES.

The muscles of the oral region consist of the buccinator, of the circular fibers situated about

the mouth which form the orbicularis oris, of the muscles of the upper lip, of the muscles of the

lower lip, of muscles which are situated upon the skin, and of muscles which radiate into the

angles of the mouth. The great majority of these muscles are intimately connected with each

other.

The quadratus labii superioris (Figs. 260 and 262) is situated in the upper lip in the

nasal, infraorbital, malar, buccal, and superior labial regions.

It has in general a triangular shape and arises by three heads: the angular head from the

bony bridge of the nose in connection with the frontahs and the orbicularis oculi; the infraorbital

head, arising broadly from the infraorbital margin and covered by the orbital portion of the

orbicularis oculi; and the zygomatic head, a slender fasciculus from the malar surface of the

zygomatic bone, which is usually adherent to the lateral radiations of the orbicularis oculi.

The angular head {levator labii superioris alaque nasi) is composed of two portions, an inner

one passing to the ala of the nose (levator alee nasi), and a stronger outer one which unites with

the two other heads of the quadratus and passes to the musculature of the upper lip near the inner

side of the angle of the mouth. The infraorbital head {levator labii superioris) is the broadest,

and the somewhat inconstant zygomatic head {zygomaticus minor) the longest head of the muscle.

At the insertion of the quadratus labii superioris into the upper hp its muscular fibers interlace

with those of the orbicularis oris.

The zygomaticus (zygomaticus major) (Fig. 260) is an elongated, rather strong, and easily

isolated muscle which is situated in the malar, buccal, and oral regions. It has an independent

origin from the malar surface of the malar bone, close beside the zygomatic head of the quadratus

labii superioris, and runs to the angle of the mouth, where it fuses with the orbicularis oris and

the neighboring muscles.

The risorius or "smiling" muscle (Figs. 260 and 267) is a thin, approximately triangular

muscle of variable development which is situated chiefly in the parotideo-masseteric and buccal

regions. It arises from the parotideo-masseteric fascia (sec page 184), sometimes extending
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ujnvard as far as the /.yg<jma and coNcring the radiating lilx-rs of the platysma in this situation.

The lower portion of the muscle is connected with the platysma and frequently apjx-ars to be a

direct continuation of some of the indivitlual fasciculi of the latter muscle (Fig. 2O7). It is

in.serted into the labial musculature at the angle of the mouth immediately Ix-low the zygo-

maticus major.

The triangularis (triangularis lahii injirioris or dfpressor atiguli oris) (Fig. 260) forms the

.superficial layer of the musculature of the lower lip. It is a Hat triangular muscle, situate-*] in

the buccal, mental, and inferior labial regions, and ari.ses broadly from the anterior e.vtremity

of the lower Ijorder of the IxKly of the jaw. Its fdxrs are inserted into the labial musculature of

the lower lij) near the angle of the mouth, some of its sui>erricial fasciculi jiassing to the opix)sitc

side in an arched manner to form a single subcutaneous mu.sde which is known a.s the trans'ccrsus

menti (Fig. 260).

The (juadratus labii sui)erioris, the zygomaticus, the ri.sorius, and the triangularis form the

.superficial layer of the oral muscles and conceal the greater numlx-r of those which are now

,to be de-scrilxd.

The caninus (triangularis labii supirioris or In-ator anguli oris) (Figs. 260, 262, and 264)

arises from the canine fossa of the ma.xilla and passes into the musculature oi the lijj above the

zygomaticus. It is a flattened elongated mu.sde and is almost entirely conceale<l by the over-

lying (|uadratus labii su])erioris and zygomaticus.

Tlu quadratus labii inferioris {depressor labii injerioris) (Figs. 260, 262, and 264) is a flat

quadrangular nuuscle, the ]«)sierior portion of which is covered by the triangularis. It arises

ivom the anterior e.xlrcmily of the lower border of the jaw and j)asses to the orbicularis oris in

the lower lij).

The incisivi (labii supcrioris el injerioris) (Fig. 26V) are small slender muscles which ari.sc

from the alveolar juga of the superior and inferior lateral incisors and ])ass directly into the

mu.sculature of the orbicularis oris.

The orbicularis oris i sphincter oris) (Figs. 262 and 263) is the muscle which surrounds the

mouth and forms the proper musculature of the lii>s. The fasciculi of the muscle run in quite

dilTerent directions and, at the angles of the mouth and in l>oth the ui)ix-r and lower lips, arc

intimately connected with the filxrs of both quadrali, the triangularis, the caninus, the risorius,

the /ygomaticus, and the buccinator, some of the fibers of these muscles j)as.<ing in the same

direction as the fasciculi of the orbicularis oris. In addition to the filxrs which encircle the mouth,

the orbicularis oris also ]K>s.'M.'sses .s;igitial and vertical fasciculi; the latter form a small slender

muscle, situatixl alongside of the median line of the uj)i)er lij), which is inserted into the cartilagin-

ous nasid septum ami is known as the depressor septi (nasi) (Fig. 263).

The mentalis (h-i'alor menti or Irrator labii injerioris) (Figs. 2O2 to 264) is a short muscle

situated in the mental region, which ari.-^-s from the lower jaw near the alveolar jugum of the

median incisiir. Some of the arching fibers unite with those of the mu.scle of the opposite side,

but the greater number are in.serted into the integument of the chin. The origin of both

mcntales is covered by the cjuadralus labii inferioris.

The buccinator Figs. 262, 264, and 266) is a flat muscle, extending between the upper
and tlie lower jaw. and situated immediatclv beneath the buccal mucous membrane. Onlv the
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Fig. 264.—The deepest layer of the facial muscles and the temporalis.
The caninus, the zygomatic arch, a portion of the zygomatic bone with the origin of the masseter and the temporal

fasciae have been removed.

Fig. 265.—The two pterygoidei seen from the inner surface.

The anterior portion of the skull has been divided in the sagittal plane, and the temporal bone in an oblique plane;
the tongue and soft palate have been removed.

anterior border of the muscle is superficial, passing into the orbicularis oris and the other

muscles of the mouth. It is tht; strongest muscle in the oral region.

It arises from the buccinator ridge of the mandible, fron the posterior extremity of the alveo-

lar process of the maxilla, and from the pterygomandibular raphe. The pterygomandibular

raphe (pterygomaxillary ligament) is embedded in the buccopharyngeal fascia (see page 184) and

extends from the hamulus of the internal pterygoid plate to the posterior border of the alveolar

portion of the mandible. It separates the buc;inator from the constrictor pharyngis superior

(see "Splanchnology"). At the angles of the mouth the fibers of the buccinator muscles are directly

continuous with those of the orbicularis oris, while the posterior surfaces border immediately upon

the oral mucous membrane. The anterior portion of each muscle is covered by the risorius, the

triangularis, the zygomaticus, and the caninus, while the posterior portion is situated beneath

the masseter (see page 183), from which it is separated by a mass of fat, the buccal jat mass

(Bichat's jat mass).

The buccinator is perforated by the parotid duct, and the small buccal glands rest

directly upon the muscle.

THE NASAL MUSCLES.

The muscles of the nose are much less important than those of the mouth. The feebly

developed nasalis (Figs. 262, 264, and 266) is composed of a transverse portion and an alar por-

tion. The transverse portion is a flat and very thin muscle which arises from the upper jaw and

is adherent to the angular head of the quadratus labii superioris upon the bridge of the nose; it

is united with its fellow of the opposite side by means of a thin aponeurosis termed the compressor

narium. The alar portion comes from the alveolar jugum of the upper canine tooth and goes to

the cartilage of the ala of the nose; its greater portion is covered by the quadratus labii superi-

oris, although a small portion is also concealed by the orbicularis oris. The ala of the nose

also receives constantly the insertion of a portion of the angular head of the quadratus labii

superioris.

All of the muscles of the face proper are supplied b)' the facial nerve. Their function is to produce the movements

of expression, closure of the mouth, movements of the lips, and compression of the contents of the mouth (as, in blowing,

the buccinator).

THE MUSCLES OF MASTICATION.

The muscles of mastication arc composed of four strong separate muscles which are divided

into two groups: the first group is formed by the masseter and the temporalis; the second by the

two pterygoidei.

The masseter (Fig. 262) is a thick, strong, and approximately quadrilateral muscle which
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is sitiKilcd chicllv in ihc jnirolidco- masseteric and partly also in the zygomatic region. Its super-

ficial jjortion arises by a broad aponeurosis from the lower lx)rder of the anterior and middle

thirds of the zygoma, while the deejj portion takes a short muscular origin from the lower

jjorder and the inner surface of the jKisterior part of the zygomatic arch. Its chief insertion is

into the angle of the jaw and into the adjacent pcjrtions of the Ixxly and of the ramus, the deep

portion being inserted into th.* ramus aijove the suju-rlicial iX)rtion, which conceals it.

The aj)oneurosis covers more than half of the length of the muscle and usually penetrates

its interior in the shape of individual serrations.

The masseter is covered behind by the parotid gland, whose duct passes transversely across

the muscle, and in front by the i)arotideo-masseteric fascia. Its anterior portion is also in

relation with the up])ermosl j>ortion of the risorius, which is still more superficial than the

parotideo-masseteric fascia, with the zygomaticus, and jjartly with the zygomatic head of the

(juadratus labii superioris. Only the lower j)ortion of the muscle is situated immediately

beneath the fascia, the aponeurosis being usually covered by a layer of fatty tissue. It covers

the insertion of the temjxjralis and is sejuirated from the buccinator by the buccal jat mass (see

page 182).

The masscUT is supplied hy the masseteric branch of the third di\-ision of the trigeminus. It closes the mouth by

bringing the lower jaw in contact wiili tlic upper.

The temporalis iFig. 264) is a broad strong muscle, rather flat in its upper jx)rtion, which

covers the j^lanum lemi)orale and the temporal foss;i. In the temj)oral region it is almost sub-

cutaneous, and takes a muscular origin from the entire surface of the jjlanum temi)orale below

the inferior temporal line, partly from the anterior portion of the temj>oral fossa, and also

from the overlying deep layer of the temi)oral fascia. The wide fasciculi of the muscle con-

verge toward the cori>noid i)rocess of the mandible, and in doing so become markedly tendi-

nous upon the outer surface. They embrace the entire apex of the jjrocess and upon its inner

surface e.xtend downward as far as the base.

The muscle Ls supplied by the <leep temjxiral branches from the motor portion of the third division of the trigeminus.

Its function is to close the mouth, moving, like the massc-tcr, the lower toward the upjK-r jaw.

The pterygoideus externus (Figs. 265 and 266) is a triannn-dar, fairly strong muscle

which is situated in the infratemporal foss;i Ix'tween the temiK>ralis antl the pterygoideus inter-

nus. It arises by \\\o more or less distinctly separated heads: the larger and inferior from the

'Uter .surface of the outer jilate of the pterygoid j)rocess, from the j^yramidal process of the

palate bone, and from the tuberosity of the maxilla; the smaller and sujKrior one from the

infratemjjoral crest and .surface of the greater wing of the sj)henoid bone. The two heads

unite, the muscle i)ecomes markedly narrower, and is inserted by a short tendon into the

l)terygoid fossa of the head of the mandible, some fibers passing also to the articular disc of the

temporomaxiliary articulati«Mi.

The pterygoideus intemus (Figs. 265 and 2O6) is stronger than the ex-temus, which con-

ceals its origin, and its fasciculi cross those of the latter muscle. It takes a partly tendinous

origin from the pterygoid fossa of the sphenoid bone and passes to the inner surface of the angle
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Fig. 266.—The deep layers of the facial muscles, the buccinator, and the pterygoids, seen from the side.
The lower portion of the temporalis together with the coronoid process of the mandible has been removed; the whole

of the masseter is also removed and the parotid duct has been severed near its entrance into the buccinator.

Fig. 267.—The left platysma, seen from the side.

of the jaw, where it is inserted exactly opposite to the masseter. The outer surface of the muscle

is usually aponeurotic.

[The pferygoideus internus is an elevator of the mandible, assisting the temporalis and masseter. The pterygoideus

externus draws the condyle of the mandible and the articular disc forward upon the articular eminence; when the muscle

of one side acts alone, it draws forward the mandibular condyle to which it is attached, the other one pivoting

in the mandibular fossa, and the result being an apparently lateral movement of the mandible.

—

Ed.]

The muscles are supplied by the external and internal pterygoid nerves from the third division of the trigeminus.

THE FASCI.S: OF THE HEAD.

The parotideo-masseterk fascia (Fig. 260) is the layer of fascia which passes over the

parotid gland and the masseter muscle. At the zygoma it is connected with the temporal fascia,

at the anterior margin of the masseter with the buccopharyngeal fascia, and at the angle of

the jaw with the cervical fascia.

The temporal jascia (Figs. 260 and 262) is the strongest fascia in the head and in its lower

portion divides into two layers, the superficial and the deep, which are separated by fatty tissue.

The interspace between the two layers becomes larger as they descend, the superficial layer

inserting into the anterior, the deep into the posterior border of the zygoma. The upper cir-

cumference of the temporal fascia is connected with the galea aponeurotica.

The anterior portion of the buccopharyngeal jascia lies upon the buccinator and is connected

with the parotideo-masseteric fascia; the posterior portion is stronger, more tendinous, and

covers the inner surface of the pterygoideus internus. In this posterior portion are embedded the

pterygomandibular raphe (pterygomaxillary ligament) and the stylomandibular (stylomaxillary)

ligament (see page 118). In this situation the fascia forms the postero-lateral wall of the oral

cavity and the lateral wall of the pharynx.

[The cranial musculature, considered from the developmental standpoint, includes several muscles in addition to

those which are assigr^pfto the head in the above description, since it is properly to be regarded as consisting of all the

muscles supplied by the cranial nerves. Among these nerves there e.xist motor fibers of two different qualities: (i) lateral

motor roots whose nuclei of origin may be regarded as occupying a position intermediate between the sensory nuclei and

(2) the median motor roots, which correspond in all their essentials to the anterior roots of the spinal cord. The lateral

motor roots, which occur in connection with the fifth, seventh, ninth, tenth, and eleventh nerves, are distributed to the

muscles associated with the embryonic branchial arches, while the median motor roots are represented by the third,

fourth, sixth, and twelfth nerves, and supply the muscles associated with the eyeball and tongue.

In accordance with this difference of innervation, which is of great morphological importance, the cranial muscula-

ture may be divided into two groups: (i) The myomeric muscles, supplied by median motor roots, and (2) the branchi-

omeric muscles, supplied by lateral motor roots. The muscles belonging to the former group as well as certain of those

belonging to the branchiomeric group, such as the muscles of the tympanum, palate, pharynx, and larynx, will be described

and figured in connection with the regions to which they belong, but for the sake of completeness they will

be included in the classification that follows. In the classification of the muscles of each group the individual nerve-

supply may form the basis.
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THE MUSCLES OF THE UPPER EXTREMITY. 1 85

J. MvoiiERic Muscles.

(a) The oculomotor must Us: legator palfiebrtr mperioris, rectus iuperior, rectus meJialis, rectus iujerior, and olliquus

injerior.

(b) The Irothltaris muscles; ubliquus superior,

(c) The aUlucens muscles: rectus lateralis.

(</) The h)ix>glossus muscles: genioglossus, hyoglossus, styloglossus, and lingualis.

2. Bkan'chiomeric Muscles.

(a) The irigt minus musclcfit masseler, temporalis, pteryf^oideus extentus, plerygoideus ifitertius , niylohyoiJeus, digaS'

tricus (anlerior belly), teusor palati, and tensor tympani.

(i) The facialis muscles: stylohyoideus, digastricus (posterior Ix'lly), stapedius, platysma, epicranius, and the

auricular, palpebral, oral, and nas^il muscles as classifiefl alxjve.

(c) The vago-accessorius muscles: stylopharyngeus, lei'tifor ztli palatini, muse, uvuhr, palatoglossus, palatopharyn-

geus, constrictores pharyngis, the laryngeal muscles, trapezius, and sternocleidomasloideus.—Ed.]

THE MUSCLES OF THE UPPER EXTREMITY.
The mu.scles of tlic uj^ikt ixtrt-mily arc compo.scd of four chief groups:

I. The muscles of the shoulder, /. «., muscles which arise from the shoulder-girdle,

pass through the region of the shoulder, and are inserted into the skeleton of the free uj^jx^r

extremity in the vicinity of the shoulder-joint. This group includes the Jiltoideus, the supra-

spinutns, the injraspimilus, the tens minor, the siibscapttlaris, and the Icrcs major.

II. The muscles of the upper arm, /. c, muscles the greater jK)rtion of which arc situated

in the ui)j)er arm. Tiiis grouj> is sulxii\ided into: (1) The muscles of the fle.xor surface; (2)

the muscles of the extensor surface.

Group II, I, is com))Osed of the biceps bracJiii, the coracobrachialis, and the brachialis;

grouj) II, 2, is formed hy the triaps brachii (and the ancontus).

III. The muscles of the forearm, /. e., those of which the greater ]X)rtions arc situated

in the forearm. According to their arrangement and j)Osition they are comi)osed of three sub-

divisions: (1) the muscles of the flexor surface; (2) the muscles of the radial side; (3) the

muscles of the extensor surface.

The muscles of the flexor surface are arranged in two layers. The sujx^rficial layer is

formed by the pronator teres, the palmaris lont^us, the jlexor carpi radialis, the jkxor diqitorum

sublimis, and the jlexor carpi ultiaris. The deej> layer is comjxjscd of the jiexor diqitorum pro-

jundus, the jjexor polliris loni;us, and the pronator quadratus.

The radial groujt consists of the brachioradialis, the extensor carpi radialis lotiqus, and

the extensor carpi radialis bre-iis.

In the muscles of the extensor grouj) the supinator holds a special iK)silion. The remain-

ing muscles are comi)Osed of three sulxli visions: (a) A sujx^rficial layer, formed by the extensor

dii^ilorum communis, the extensor dii^iti V proprius, and the extensor carpi ulnaris; (b) a deep

obli(|ue layer, formed by the abductor pollicis lonqus and the extensor pollicis hrrcis; (c) a deep

straiglit layer, composed of the (Xlrnsor pollicis lonqus and the extensor indicis proprius.

\\. The muscles of the hand, ;. e., those which extend between parts of the skeleton of

the hand. 'Hiese muscles are subdivided into three groups: (i) The muscles of the thenar
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Fig. 268.—The muscles of the posterior surface of the left scapula and the neighboring portion of the

extensor surface of the upper arm.
The deltoid has been removed with the exception of its origin and insertion; portions of the dorsal muscles inserting

into the vertebral border of the scapula and also of the latissimus dorsi and pectoralis major have been retained.

Fig. 269.—The muscles of the anterior surface of the left scapula and the neighboring portion of the

flexor surface of the upper arm.
Portions of the thoracic, cervical, and dorsal muscles which insert into the scapula or humerus have been retained.

eminence; (2) the muscles of the hypothenar eminence; and (3) the lumbricales (four)

and the interossei (seven). The palmaris brevis is also situated in the hand. The muscles of the

thenar group are the abductor pollicis hrevk, the flexor pollicis brevis, the opponens pollicis, and

the adductor pollicis; those of the hypothenar group are the abductor digiti V brevis, the flexor

digiti V brevis, and the opponens digiti V. The interossei are composed of the interossei dorsales

(four) and the interossei volares (three).

THE MUSCLES OF THE SHOULDER.

The deltoideus (Figs. 268 and 270) is a thick, triangular, markedly curved muscle which

is situated in the deltoid region. It arises, opposite to the insertion of the trapezius, by short

tendons from the acromial third of the clavicle and from the border of the acromion, by a wide

aponeurosis from the entire length of the spine of the scapula, and partly from the infraspinatus

fascia (see page 207). Its fibers, which are grouped into coarse fasciculi separated by deep inter-

spaces, converge toward intramuscular septa, so that the muscle rapidly diminishes in size as

it passes toward its insertion, which is into the deltoid tuberosity of the humerus. The
upper surface of the insertion is muscular; the lower is tendinous and is separated from

the greater tubercle of the humerus by a large bursa, the subdeltoid bursa (Fig. 268).

The anterior border of the deltoid is practically in contact with the clavicular portion of

the pectoralis major, although between the two muscles there is usually a quite narrow space,

the dcltoideo-pectoral triangle, which becomes broader as it approaches the clavicle and in which

runs the cephalic vein. The posterior border of the muscle is in relation with the infraspinatus,

the fascia of which partly covers its under surface, and the entire upper border is in contact with

the trapezius. Its insertion is embraced by the origin of the brachialis.

The deltoid is supplied by the axillary (circumflex) nerve. It elevates the arm to the horizontal plane.

The supraspinatus (Fig. 268) is a triangular, moderately strong muscle which fills the

supraspinatus fossa and is completely concealed by the insertion of the trapezius. It arises

from the entire extent of the supraspinatus fossa and from the enveloping supraspinatus fascia.

The markedly narrowed tendon of insertion passes beneath the acromion and the coracoacromial

ligament, immediately above the articular capsule of the shoulder-joint (to which it is adherent),

and is attached to the uppermost facet of the greater tubercle of the humerus.

The infraspinatus (Fig. 268) is also triangular, but it is stronger and broader than the

supraspinatus. The outer half of the muscle is covered by the deltoid, while the inner half is
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immcdiauly Uncalh the skin in the .scajjular region (see paj^e 146). The muscle arisc-s from the

entire surface of the infraspinatus fossa and from the markedly aiX)neurotic enveloping infraspin-

atus fascia. The fii>ers are practically horizontal, and as they converge toward the insertion

frecpiently form a kind of intermediate tendon. The terminal tendon is a llal strong tendon,

and, like that of the supraspinatus, is adherent to the articular cajjsule of the shoulder-joint; il

is inserted into the middle facet of the greater tubercle of the humerus.

The supraspinatus and the infraspinatus arc supplied by the suj^rascapular ner\c. They rotate the arm outward

(backward).

The teres minor is an elongated quadrangular muscle, situated immediately lx?low ihc

infraspinatus, to which it is more or less adherent. It is covered by the infraspinatus fascia,

from which il takes a j)artial origin, and in its outer third it is also covered by the deltoideus.

It arises from the lower i)art of the infraspinatus foss;i and from the middle portion of the

axillary Ijorder of the sca|)ula. The tendon of the muscle is but slightly narrowed and is inserted

intt) the K)wermost facet of the greater tubercle, being, like the tendons of the preceding muscles,

also adherent to the articular cai)sule of the shoulder- joint.

The teres minor is supplied by the axillary (circumflex) ner>e and Is an external rotator like the supraspinatus and

the infraspinatus.

The teres major Figs. 268 and 269) is stronger and longer than the teres minor. Its

origin is covered by liie lalissimus, Ix-ing situated Ix-lween this muscle and the teres minor, and

it lies along the a.xillary lx)rder of the scapula somewhat nearer to the dorsal surface. It arises

from the dorsal surface of the lower third of the axillar)- lx)rder of the scapula, extending down-

ward as far as the inferior angle, and, crossing the long head of the triceps, it terminates in a

broad thick tendon which is situated in front of that of the latissimus and is inserted with it into

the entire length of the lesser tubercular ridge (see ])age 146).

Between the teres major and minor there is a triangular aperture which is sulxiivided by

the long head of the triceps into ar. inner triangular and an outer (piadrangular space. The
triangular space gives j)assage to the circumllex scaj)ular arter\", while the (juadrangular space

transmits the axillary nen'e and the ])Osterior circumtlex arter\' of the humerus.

TTie tcffs mnjor is s\ipj>lifd by the subscapul.ir nerves. It is an internal rotator of the arm, assisting the latissimus.

The subscapularis (Fig. 269) is a broad, llat, triangular muscle which completely tills the

subscai)ular fossa. The muscle with its fascia is in contact with the serralus anterior by its

entire width, with the origin of the short head of the biceps and the coracobrachialis by its inser-

tion, and with the teres major and the origin of the long head of the tricej)S by its lower border.

The upper Ix^rder oi the muscle is adjacent to the origin of the omohyoid.

It arises from the subscapular foss;i and from the muscular lines thereon. Its fasciculi

converge to a number of intermuscular septa, and the strong broad tendon of insertion passes

over the anterior surface of the articular caj)sule of the shoulder-joint, to which it is firmly

adherent, and is attached to the lesser tubercle of the humerus and to the neighboring portion

of the lesser tubercular ridtic.
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Fig. 270.—The deltoid and muscles of the upper arm seen from the side.

Fig. 271.—The muscles of the upper arm seen from the side and from behind.

The part of the antibrachial fascia which covers the anconeus has been removed and the outer head of the triceps

has been severed and turned aside in either direction.

Fig. 272.—The muscles of the flexor surface of the upper arm, superficial layer.

The deltoid has been removed.

Fig. 273.—The muscles of the flexor surface of the upper arm, deep layer.

The deltoid and biceps have been removed.

Immediately below the coracoid process, and on the under surface of the subscapularis

near its insertion, there is a constant bursa which is a diverticulum of the synovial membrane of

the shoulder-joint and is known as the subscapular bursa (see page 121).

The subscapularis is supplied by the subscapular nerves from the brachial plexus. It is an internal rotator of

the arm.

THE MUSCLES OF THE UPPER ARM.

THE MUSCLES OF THE FLEXOR SURFACE.

Upon either side of the lower portion of the arm there is a distinct intermuscular septum

(Figs. 270 to 273) between the muscles of the flexor and those of the extensor surface. The

internal intermuscular septum is the stronger of the two and ends at the internal epicondyle,

the external intermuscular septum is weaker and extends downward as far as the external epicon-

dyle. These septa give origin to muscles of both groups, the external septum furnishing attach-

ment also for the radial group.

The biceps (Figs. 272 and 273) is a long, large, spindle-shaped muscle which is situated

immediately beneath the brachial fascia in the anterior brachial and cubital regions, and arises

by two distinct heads, the long head and the short head. The long head arises from the supragle-

noidal tuberosity of the scapula by means of a long cylindrical tendon, which passes through

the cavity of the shoulder-joint (see page 121) and through the intertubercular groove, being

enveloped in the latter situation by the intertubercular mucous sheath (Fig. 273). The tendon

of the short head is short, flat, and adherent to that of the coracobrachialis; it comes from the

coracoid process of the scapula.

Each head of the biceps forms a cylindrical muscular belly (the short head almost immedi-

ately after its origin) and the two bellies may remain separated for quite a distance, though in

immediate contact with one another, but always unite above the elbow-joint (never before reach-

ing the middle of the arm) to form a single muscle. The widest part of this muscle is at the

middle of the arm; and to cither side of it a distinct groove may be recognized, the internal

and external bicipital grooves. As it passes downward, the muscle becomes narrower, and in

the region of the elbow-joint it passes into a tendon of insertion which consists of two portions,

a deep, flat, strong tendon and a thin superficial portion known as the lacertus fibrosus (Figs.

272, 273, 274, and 291). The latter is composed of superficial radiating fibers from the tendon
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of the biceps, which pass obliquely across the antccubital fossa toward the ulnar side and

fade away in the antibrachial fascia covering the superficial tlexors of the forearm.

The actual tendon of the bicejjs muscle passes deep down between the flexor and the radial

groups of muscles and inserts into the tulx-rosity of the radius (Figs. 273 and 275). Between

the tendon of insertion and the radius there is placed a bursa, the bicipitoradial bursa (Fig.

273)-

The biceps is supplied by the musculocutaneous ner\'e. It flexes the forearm, supinates the forearm (iti common

\\ith the supinator brevis), and increases the tension of the antibrachial fascia. .\ third or accessor}' head of ihe biceps

is present in rare instances; it arises from the humerus in common with the brachialis.

The coracobrachialis (Fig. 273) is a long and rather flat muscle, which is placed alongside

of the short head of the biceps antl is almost entirely concealed by this structure. Its short

tendon of origin, arising from the tip of the coracoid process, is adherent to the short head of

the biceps and covers the insertion of the subscapularis and the tendons of the latissimus and

teres major shortly before their insertion. It is inserted into the anterior and internal

surfaces of the humerus at about its middle, below the lesser tubercular ridge, and into the

internal intermuscular septum. The muscle ])Ossesses a long slit which gives j)assage to the

musculocutaneous nerve.

The coracobrachialis is supplieti by the musculocutaneous nerve. It elevates the upper arm, assisting the dcltoideus.

The brachialis (Figs. 273 to 275) is a strong, broad, rather flat, elongated muscle, almost

entirely concealeil by the bicej)S, which is situated in the lower two-thirds of the fle.xor surface

of the arm. It arises from the antero-internal surface of the humerus, somewhat above the

middle of the bone and, embracing the insertion of the deltoid, takes origin also from the antero-

internal and antero-cxternal surfaces of the lower ])ortion of the shaft of the humerus, and from

the internal and external intermuscular sej)ta, the origin from the internal intermuscular sej)tum

extending downward almost to the internal condyle. The anterior surface of the muscle is

distinctly hollowed to accommodate the overlying biceps, and in the lower |)oriion of the arm

it appears to either side of that muscle. On the outer side it is in relation with the outer head of

the triceps and with the brachioradialis; on the inner side, it is especially distinct and is in relation

with the inner head of the triceps. It is inserted into the tuberosity of the ulna by means of a

strong tendon which is especially well develojied ui)0n the anterior surface of the muscle. Its

insertion is concealed by the tendon of the biceps and also by the superficial flexors of the forearm

arising from the internal condyle.

The brachialis is supplied by the musculocutaneous ncr%-c and usually also by the radial. It is a pure flexor of the

forearm.

THE MUSCLES OF THE EXTENSOR SURFACE.

The triceps (^Figs. 26S and 270 to 273) is a large elongated muscle which possesses three

heads. The /o;;.!,' head {anconeus lonqus) (Figs. 268 and 271 to 273) is a somewhat rounded

muscle which arises by a short tendon from the infraglenoidal tuberosity of the scapula. It

passes between the teres major and minor, that is to say, in front of the teres minor and behind the
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teres major (see page 187), and becomes aponeurotic upon its inner surface. It is frequently

connected with the latissimus dorsi by a tendinous sUp.

The outer head {anconeus lateralis) (Figs. 270 and 271) arises from the postero-external

surface of the humerus, commencing immediately below the greater tubercle, and from the upper

half or the upper two-thirds of the external intermuscular septum. The origin of this outer

head is fibrous above but fleshy below; its libers run downward and inward to the common
tendon of the triceps.

The inner head (anconeus medialis) (Figs. 271 to 273) arises more deeply than the outer one,

and its fibers are shorter and extend further downward ; as a rule, however, it is not as strong

as the outer head. It arises from the entire length of the internal intermuscular septum, opposite

to the brachialis and partly covered by the biceps, from the posterior surface of the humerus

below the groove for the radial nerve, and from the external intermuscular septum as low down

as the external epicondyle. The portion of it which comes from the internal intermuscular septum

and which is not concealed by the biceps, lies immediately beneath the brachial fascia, as does

also that portion arising from the external intermuscular septum, which is not covered by the outer

head. A large part of the inner head is concealed by the outer one, and between the origins of

the inner and outer heads the radial nerve runs in its groove.

The fibers of the inner and outer heads unite with those of the long head and pass into the

common extensor tendon, which commences upon the posterior surface of the muscle at about

the middle of the arm and is inserted chiefly into the olecranon process of the ulna. The insertion

not only completely surrounds the olecranon, but also radiates to the ulna and the antibrachial

fascia.

The triceps occupies the entire extensor surface of the arm between the intermuscular septa,

and is consequently situated in the postero-external and postero-internal brachial regions. The
relations of the long head have already been described (see page 187). The inner head is in

relation with the brachialis at the internal intermuscular septum, and at the internal epicondyle

its fibers are continued directly into the anconeus; the outer head, at the external intermuscular

septum, is in relation successively with the brachiaHs, the brachioradialis, and sometimes also

with the extensor carpi radialis longus.

The triceps is supplied by the radial nerve. It extends the forearm.

From a functional and topographic standpoint the triceps is associated with the anconeus

(anconeus quartus) (Figs. 271, 278, and 280), which is situated in the upper part of the forearm,

and is a flat triangular muscle lying beneath but not adherent to the antibrachial fascia. The
lower angle of the muscle is placed between the flexor carpi ulnaris and the superficial group of

extensors. It arises by a short tendon from the external epicondyle, passes over the articular

capsule of the elbow-joint, to which it is adherent, and is inserted into the upper portion of the

posterior surface of the ulna immediately below the olecranon. The upper fibers of the n^uscle

are usually directly continuous with the lower portion of the inner head of the triceps.

The anconeus has a function and innervation similar to that of the triceps, and in addition it increases the tension

of the articular capsule of the elbow-joint. There is frequently a small muscular fasciculus passing between the internal

epicondyle and the olecranon over the ulnar nerve; it is known as the epitrochleo-anconeus.
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THE MUSCLES OF THE FOREARM.

THE MUSCLES OF THE FLEXOR SURFACE.
THE SUPERFICIAL LAYER.
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Fig. 274.—The superficial layer of the muscles of the flexor surface of the forearm together with the

brachioradialis, seen from in front.

Fig. 275.—The superficial layer of the muscles of the flexor surface of the forearm after removal of the

palmaris longus and the flexor carpi radialis, seen from in front and slightly from

the radial side.

The brachioradialis is drawn outward to show the supinator and the insertion of the tendon of the biceps.

The flexor digitorum sublimis (Figs. 274 to 276) is concealed at its origin by the palmaris

longus and the flexor carpi radiahs, and the greater portion of its ulnar border is covered by the

flexor carpi ulnaris. The main origin of the muscle, the humeral head, forms the deepest portion

of the common tendon arising from the internal epicondyle, vi^hile the second head, the radial

head, arises by a flat tendon from the volar surface and border of the radius below the insertion

of the supinator. The two heads are connected by a tendinous arch beneath which passes the

median nerve, and unite to form a broad and strong muscular belly which is usually composed

of two distinct portions, a superficial and a deep. The deep portion recei^•es the obhque fibers

from the radius and soon gives off the tendons for the index and httle fingers, while the tendons for

the middle and ring fingers proceed from the superficial portion. The four tendons, which

frequently do not become independent until near the wrist-joint, run through a synovial sheath

together with the tendons of the deep flexor and pass beneath the transverse carpal hgament

to the middle phalanges of the second to the fifth fingers (see page 205).

The flexor digitorum sublimis is exclusively supplied by the median nerve. It flexes the middle phalanges of the

four fingers.

The flexor carpi ulnaris {ulnaris internus) (Figs. 274 and 276) is the innermost and the

most posterior muscle of the group. Its posterior border is in relation with the anconeus and

the superficial extensors, being separated from the latter by the dorsal -border of the ulna. In

addition to a humeral head the muscle also possesses an iilnar head from the anterior surface

of the olecranon, the ulnar nerve passing between the two heads. An additional origin is

furnished by the antibrachial fascia, which is adherent to the upper two-thirds of the ulnar

border of the muscle and by means of which the muscle arises from the volar border of the ulna.

The muscle is distinctly semipenniform in structure, since a tendon is formed in its inner border

at the middle of the forearm, into which muscular fibers radiate almost as far down as the

wrist-joint. This tendon is inserted into the pisiform bone and the insertion is thence prolonged

to the metacarpus by the ligaments of the pisiform bone (see page 125).

The muscle is supplied by the ulnar nerve. When acting with the flexor carpi radialis it effects volar flesion;

together with the extensor carpi ulnaris it produces ulnar flexion.

THE DEEP LAYER.

The deep layer of the muscles of the flexor surface consists of the two deep flexors of the

digits and of the pronator quadratus. It is almost entirely concealed by the superficial layer.

The flexor digitorum profundus (Figs. 275 and 277) is a broad, strong, thick muscle

which arises from the volar surface of the ulna from the coronoid process to the junction of the
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Fig. 277.—The deep layer of the muscles of the flexor surface of the forearm after removal of the

superficial layer, seen from in front.

Fig. 278.—The muscles of the forearm seen from the radial side.

middle and lower thirds of the bone, and from the adjacent portion of the interosseous membrane.

Four parallel tendons are soon given off, the one situated nearest to the radial side coming from

a separate muscular belly composed of the fibers proceeding from the interosseous membrane.

These tendons run in the same synovial sheath as do those of the flexor subhmis and pass beneath

the transverse carpal ligament (the anterior annular ligament) to terminate upon the ungual

phalanges of the second to the fifth fingers (see page 205).

The ulnar half of the muscle is suppHed by the ulnar ner\-e, the radial half by the median ne'-ve. It flexes the

terminal phalanges of the four fingers.

The flexor pollicis longus (Tigs. 275 to 277) is a spindle-shaped muscle placed imme-

diately alongside of the flexor digitorum profundis; it is penniform above and semipenniform

below. It arises from the volar surface of the radius between the insertion of the supinator

and the upper border of the pronator quadratus. It also usually receives a slender fasciculus,

frequently aponeurotic, from the coronoid process and from the internal condyle; this origin,

however, which is known as the humeral head, does not come directly from the bone but from the

muscular mass of the superficial flexors. The muscle becomes tendinous almost immediately

below its origin, the upper portion receiving the muscular fibers from either side, the lower portion

from tne radial side only, and the tendon runs in its ovrn tendon-sheath beneath the transverse

carpal ligament and passes between the two heads of the flexor pollicis brevis to the ungual

phalrnx of the thumb.

The muscle is supplied by the median nerve. It flexes the terminal phalanx of the thumb.

i.\^ -onator quadratus (Figs. 277 and 284) is a flat quadrilateral muscle which is con-

cealed by all the tendons of the flexor muscles and lies upon the volar surfaces of both bones of

the forea.m toward their distal extremities. It arises from the volar border of the ulna and

is inserted into the volar surface and border of the radius, both its origin and insertion being

usually by short aponeuroses.

The muscle is supplied by the median ner\-e (volar interosseous ner\'e) and pronates the forearm.

THE RADIAL GROUP OF THE MUSCLES OF THE FOREARM.

The three muscles of the radial group are placed at the radial side of the forearm and of

the lower portion of the arm in the so-called radial region, between the flexors and the extensors.

The brachioradialis belongs more to the flexor surface, but the other two muscles are upon the

extensor side of the forearm, and while the superficial layers of both flexor and extensor muscles are

adherent to the fascia of the forearm, the extensor carpi radialis brevis is the only muscle of the

raaiai group in which a similar relation obtains.

The brachioradialis {supinator longus) (Figs. 270, 271, and 274 to 279) is a very long flat
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muscle which is in immcdiak' rc-hition in the fonarm with the sujicrficial layer of the flexor

surface (see paj^c ic)i).

It arises from the external intermuscular septum of the ujjper arm, where it is in immediate

relation with the outer portion of the brachialis on the one side and with the outer head (or inner

head, see pa^e up) of the triceps on the other (Fif^s. 270 and 271). The origin end.^ some

distance alx)ve the external ejHCondyle. In the forearm the brachioradialis becomes somewhat

narrower, covers the su[)inator and the insertion of the jtronator teres (Figs. 274 and 275 ), and,

in the middle of the forearm, terminates in aflat tendon which runs over the insertion of the

pronator (juadratus to be attached to the uiJjK-r end of the styloid process of the radius.

The radial nerve passes between the outer portion of the brachialis and the brachioradialis.

The muscle is sup|>lir<l \>y ihi- ratlul nen-e. Il is practically a flexor of the forearm, antl the name, supinator

longus, fonncrly applied to it, dix-s not correctly state its functi<»n.

The extensor carpi radialis longus iradialis cxtcruus longus) (Figs. 270, 271, and 278)

is a long flat muscle resembling the brachioradialis. It arises as a direct continuation of the

origin of the latter muscle, from the lower end of the external intermuscular septum of the upper

arm and from the external epicondyle oj)j)osite to the lowermost portion of the inner head of the

triceps (Figs. 270 and 271) (see jjage lyo), and terminates alxjve the middle of the forearm in

a somewhat rtattene<l tendon. It lies immediately adjacent to the brachioradialis {\i\iOv\ its

ulnar side and s<niiewhat |K)steriorly), ct>vers the volar and lateral surfaces of the radius, passes

iKnealh the dors;d carpal ligament, and inserts into the dorsid surface of the base of the second

metacarjial Ix^ne (sec also page 20^5).

The extensor carpi radialis brevis iradialis cxtcrnus hn-t'is) (Figs. 270, 271, and 278)

lies immediately lK>ide the l(ingu>. ll arises just Ix-low the latter muscle from the external

epicondyle, the anlibrachial fascia, and the articular capsule t)f tlie ellxiw-joint; it covers the

lateral surface of the radius and l)ecomes tendinous .»;omewhat Ixlow the middle of the forearm.

The flattened tendon is longer than that of the longus, with which it passes beneath the dors;d

carpal ligament, and is inserted into the base of the third metacaq>al bone.

Both extensores carpi radiales are supplied by the radial nerve. Tt>gether with the extensor

caqii ulnaris they prinluce dors;il flexion; and with the flexor caq)i radialis they vfivcl ratlial

tlcxion (radial alxluction). Their tendons are cri»ssed in tlie forearm by the extensor jxillicis

brevis and the abductor pollicis longus, and their insertions are crosstxi by the tendon of the

extensor jH)llicis longus.

THE MUSCLES OF THE EXTENSOR SURFACE.

With the exception of the supinators, the extensors are silualtni to the ulnar side of the

radial group.

Tlu- supinator [supinator Imiis) (Figs. 275 to 277 and 280) is a flat muscle which curves

about the uj>per extremity of the radius and is in relation with many of the muscles of the fore-

arm. Its origin is concealetl by the anconeus, its middle jx^rtion by the superficial extensors,

and its anterior (volar) portion by the radial group and the pronator teres. The insertion of the
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Fig. 279.—The superficial layer of muscles of the extensor surface of the forearm.

Fig. 280.—The deep layer of muscles of the extensor surface of the forearm.

The superficial layer of the extensors has been removed, the cavities of the dorsal carpal ligament have been opened
and the tendons of the superficial muscles removed.

muscle is in immediate relation with the insertion of the tendon of the biceps and with the bicipito-

radial bursa.

It arises from the external epicondyle of the humerus, from the radial lateral and annular

ligaments of the elbow-joint, and from the supinator ridge of the ulna. It is tendinous at its

origin and usually exhibits a superficial aponeurosis in the middle of its course. Some of the

fibers run almost horizontally and some of them obliquely forward and downward, passing to

the upper, outer, and lower portion of the tuberosity of the radius and to the volar surface and

border, the outer surface, the dorsal surface and border of the same bone. The fibers passing

to the volar border terminate immediately above the insertion of the pronator (radii) teres.

The muscle usually consists of a superficial and of a deep portion which are not sharply

differentiated, and between the two portions the deep (posterior interosseous) branch of the radial

nerve passes.

The supinator is supplied by the radial nerve. As its name indicates, it supinatcs the forearm.

THE SUPERFICIAL LAYER OF THE EXTENSORS.

This layer consists of three muscles, adherent to each other at their origins, which are partly

in common with the extensor carpi radialis brevis from the external epicondyle of the humerus

and the antibrachial fascia, and they terminate in tendons which are distinctly directed toward

the ulnar side and pass beneath the dorsal carpal ligament to the back of the hand. They are

situated in the dorsal region of the forearm, chiefly upon the dorsal surface of the ulna (and upon

the supinator above), and are in relation externally with the extensor carpi radialis brevis, inter-

nally with the anconeus and below with the flexor carpi ulnaris.

The extensor digitorum communis (Figs. 278, 279, and 289) is a broad, flat, strong

muscle which arises from the external epicondyle of the humerus and the antibrachial

fascia ; it is intimately adherent to the extensor digiti V and partly to the extensor carpi radialis

brevis. Somewhat below the middle of the forearm it divides into three (or four) bellies

(Fig. 279) which terminate in round tendons; the ulnar one gives off tendons for both the ring

and little fingers when only three belhes are present. The tendons pass beneath the dorsal

carpal ligament to the back of the hand (Fig. 289), where those for the ulnar fingers are

connected by slender transverse or oblique tendinous fasciculi, the juncturcB tendinum. In the

fingers, these tendons form the main portion of the dorsal aponeurosis.

The extensor digiti V proprius (Figs. 279 and 289) is a thin slender muscle which is so

closely connected with the extensor digitorum communis that it seems to be a part of it. Its

slender tendon passes through a separate compartment in the dorsal carpal ligament to the

dorsal aponeurosis of the little finger (Fig. 281) and is sometimes double, taking the place of the

tendon of the extensor communis to the little finger, which may be poorly developed or even

absent (Fig. 289).



Brachiali

Riidial lateral ligament

Annuliir ligament

4
Pronator teres ' } ^^H

\ t Uxor carpi ulnaris

Abductor poUia's long.-

Extensor poUicis hrevis

Tendons of exten

-

sores carpi radiu

Extensor pollicis' ^Dorsnt carpal I/^mel
long.

~^

Extensor dig. I'

propritis

r Extensor India's pr.

- f^orsal carpal

ligament •

/vo-. 270

Tendon of extensoris carpi radial, brevls

Tendon of extensoris carpi radial, longi

Fig. 280.





THE MUSCLES OF TliK FOREARM. jg.

Both muscles are supplied fron. .he radial ner^e. They extend the four ulnar lingers, especiallv their pr..xin,al

The extensor carpi ulnaris ut/naris .xUrtws) (Figs. 279 and 289) arisc-s logeiher wiih the
two other muscles <d this -roup from the external ei^icondyle of the humerus, and aLso from the
articular capsule of the elbow-joint and quite e.xtensivelv from the antibrachial fascia with which
the muscle is adherent for almost half of its entire length. It is in relation atove with the anco-
neus and lower down is separated from the llexor carpi ulnaris bv the dorsal lx)rder of the ulna
It passes over the dorsal surface of the ulna, becomes tendinous in the lower third of the forearm
runs beneath the dorsal can)al ligament, and inserts into the base of the fifth metacaq^al l>one.

n oH
'^•'7''**^"7

r-"^''
"'"^'"'^

'^ ^"I'P"-' f--'^"^ 'he radial nerve-. When acting .ith the ex,en...res carpi radiales. itproducer dorsal flex.on. and together with the llexor carpi ulnaris it effects ulnar flexion f ulnar abduction).

THE DEEP OBLIQUE GROUP OF EXTENSORS.

This layer is dilTerenliated from the deep straight group by the fact that only the ori-ins
of the muscles comprising it are concealed by the superficial extensors. The muscles become
superficial be-low and cross the tendons of lx3th extensores caqii radiales in the lower third of the
torearm. Like the muscles of the deep lle.xor group, they pass over only the wrist-joint

The abductor pollicis longus (extensor ossis mctacarpi pollids) (Figs. 079 .80 and "go)
the outermost d iIk- group, is a Hat strong muscle, the origin of which is completely co'nceale^i bv
the superficial group of extensors. It has a long pointed origin from the dorsal 'surface of the
ulna and also arises from the interosseous membrane and from the dorsal surface of the radius
iK'low the insertion of the supinator. In the lower third of the forearm it crosses, together with
the extensor pollicis brevis, the tendons of the extensores carpi radiales at an acute anHe and
terminates in a tendon (or two tendons) which passes beneath the dors;d can>al ligamen"i to be
inserted chiefly into the base of the metacaqKil bone of the thumb. Tendinous fibers usually
radiate also to the greater multangular bone and to the alxluctor pollicis brevis (see page 199).

The n^usde is supplied from the radial ner^•e. It abducts the thumb and also assists in the extension of this digit.

The extensor pollicis brevis ,Figs. 270, 280, and 2S9) is situated more to the ulnar sideand IS by far the weakest muscle of the group. It is a slender muscle, situated immediately
a bngs.de of the abductor, and arises from the interosseous membrane and from the dorsal surface
of the radius It crosses the tendons of the extensore-s carpi radiales and its slender iendon
passes through the same compartment as the abductor (Fig. 280) and is inserted into the dorsal
aponeurosis of the hrst phalanx of the thumb.

It is supplicHl from the radial nene. It extends and aMuc.s the first phalanx of the thumb.

THE DEEP STRAIGHT GROUP OF EXTENSORS.
The muscles of this group lie immediately to the ulnar side of the preceding, but they are

deepl>- placed in the forearm and are completely concealed bv the superficial extensors.
The extensor pollicis longus (Figs. 279. -^80, and 2S9) is stronger than the brevis. It

arises from the dorsal surface of the ulna and from the interossex)us membrane and forms a
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Fig. 281.—Tendons and muscles (interossei dorsales) of the dorsum of the hand.
The dorsal carpal ligament is retained, the rest of the dorsal fascia being removed.

Fig. 282.—The palmar aponeurosis and the palmaris brevis.

The thenar and hypothenar muscles are shown covered by the fascia.

long, slender, muscular belly which passes downward to the wrist-joint beside the extensor

digitorum communis. Just before reaching the wrist it terminates in a tendon which passes

through a special compartment in the dorsal carpal ligament (Fig. 289), crosses* the tendons

of the extensores carpi radiales immediately before their insertion, and is attached to the ungual

phalanx of the thumb, being partly adherent to the tendon of the extensor polhcis brevis.

This muscle is also supplied from the radial nerve. It extends the ungual phalanx of the thumb and assists the action

of the abductor.

The extensor indicis proprius (the indicator) (Figs. 279, 280, and 289) is a long slender

muscle situated to the ulnar side of the extensor pollicis longus. It arises chiefly from the dorsal

surface of the ulna, receiving additional fibers from the interosseous membrane, is completely

concealed by the extensor digitorum communis, and passes through the dorsal carpal liga-

ment in the same compartment with the latter muscle (Fig, 289). Just above the wrist-joint

it terminates in a tendon which runs on the dorsum of the hand alongside of the tendon of the

communis for the index-finger and forms with this tendon the dorsal aponeurosis of that finger.

It is supplied from the radial nerve. It aids in the extension of the index-finger.

THE MUSCLES OF THE HAND.

The thenar and hypothenar eminences occupy respectively the radial and ulnar bor-

ders of the hand, but the flexor tendons and lumbricales, running in the middle of the palm, are

covered by a strong aponeurosis which is usually a direct radiation of the tendon of the palmaris

longus (see page 193) and is known as the palmar aponeurosis (Fig. 284) (the palmar fascia).

This aponeurosis is always connected with the transverse carpal ligament and gradually fades

away upon either side into the fascia of the thenar and hypothenar eminences. It is narrow at

the transverse carpal ligament and becomes broader as it passes downward toward the lingers,

and its longitudinal fasciculi, which gradually disappear in the integument over the bases of the

proximal phalanges of the second to the fifth fingers, are united in the distal portion of the palm

by transverse fasciculi, which close in the interspaces lying between the longitudinal fasciculi

passing to the individual fingers. These spaces give passage to the vessels and nerves for the

margins of the fingers, and beneath them arc situated the lumbricales.

The ulnar margin of the denser central portion of the palmar aponeurosis and the transverse

carpal ligament give origin to a muscle which passes over the muscles of the hypothenar emi-

nence and the ulnar vessels to the integument at the ulnar border of the hand. This muscle is

situated entirely within the superficial fascia of the palm, varies in its development in different

individuals, and is termed the palmaris brevis (Fig. 282).

* This crossing occurs ^\•ithin the dorsal carpal ligament, so that the tendon-shaaths also cross each other (see the

description of the tendon-sheaths of the hand, page 203).
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It is supplied by the superficial volar branch of the ulrvar ncr\c and ia a lensn^r of the siiin of the ulnar l>artlcr

of the hand.

THE MUSCLES OF THE THENAR E-WNENCE.

The abductor pollicis brevis (Figs. 285 and .>t)o; is ihc most sujx-rficial of ihc muscles of

ihc thenar eminence. It arises by a broad short lendon from the tulxTosily of ihe na\icular bone

and from the transverse' car])al Hj^amenl, Ixcomes marke<Ily narrower tt»\vard its insertion, and

is attached by means of a short tend<»n, containinj^ the radial sesamoid Ijone. to the ba-^- of the first

phalanx of the thumb. It is usually adherent to the adjacent It-ndon of the abductor jXilUcis

longus (sec i)agc 197).

It is supplied by the median ner\e .nnd aNlui is the thuml>.

The opponens pollicis (Figs. 283, 284. and 2qo) is a rather short, moderately strong muscle,

the greater ]X)rtion of which is concealed by the alxluctor brevi>. It arisi-s from the tuberosity

of the greater multangular l)one (the trapezium ) and fn)m the transverse carjial ligament and

inserts by obli(|ue, j)artly tendinous libers into the entire length of the radial border of the meta-

carjjal lx)ne of the thumb.

It is supplied I)y the median nerve and opjx)ses the thumb.

The flexor pollicis brevis (Figs. 283 and 2S4) is situated on the ulnar side of the abductor

and is only ]»arlly concealed by the latter muscle. It consists of a sujK.Tlicial or radial and a deep

or ulnar heail. The sitpcrfuial head arises from the transverse carpal ligament Uside and distaJ

to the origins of the alxluctor ami the oj)|K«nens, it conceals the ulnar bonier of the latter muscle,

becomes adherent to the ulnar or deep head, and is attachetl to the b;ii>al phalan.x of the thumb
by means of the radial ses;mioid lx)ne. The </<</) //<<;</ arises from the Ixntom o{ the car}>al canal,

chielly from the j)almar .surfaces of the lesser multangular (tra|K*/oid) and capitate (os magnum)
bones, is adherent to the t)bli(iue I'llx-rs of the alxluctor ]>ollicis, and passes to the ulnar sesamoid

bone and to the ulnar side oi the bas;il jthalanx of the thumb. The dtx-jxT jx)rtions of the two

heads are adherent, Init the sujx-rlicial ])oriions form a groove for the tendon of the lle.xor pollicis

longus.

Both heads together flex the first |>halanx of the lhuml>; the nidi.nl hea<l a.-^UHis op{ictsitii>n, ihc ulnar akis adductifm.

The radial head is sup|>lied by the medi.m nerve, the uln.ir by the deep volar bramh «»f the ulnar ncrvr.

[The description of tlie nuiscle ^iven aUive follows the plan which is usual in anatomical trxi-lKiok». Companim'e
anatomy shows very clearly, however, that the two heads are really nf ver^• iljflerrnt signiticamr, the radial head Ix-ing the

true flexor brevis pollicis, while the ulnar he.id is a |«ortion of the adductor. This is tndicalrd in the human
hand by the different nerve-supply of the two heads.— I'.D ]

The adductor pollicis (Figs. 283, 284, and 200) is situated in the depths of the palm. It is

co^•crcd by the ]>ahiiar aponeurosis, by the tendons of the flexorcs digitorum, and by the lum-

bricales, and rests upon the interosseus volaris I land dorsalis I). 5H>me of its libers, which have

an oblique direction and are intimately connected with the deep head of the flexor brens, arise at
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Fig. 283.—The palmar muscles after removal of the palmar aponeurosis.

The tendon-sheath of the middle finger has been spHt lengthwise.

Fig. 284.—The deep layer of the palmar muscles.

The transverse carpal ligament and the abductores digiti \' and pollicis bre«s have been removed. The tendons

of the long flexors have been removed from the carpal canal and, after splitting the tendon-sheaths of the fingers,

have been partly removed and partly drawn aside.

the bottom of the carpal canal from the palmar surfaces of the lesser multangular (trapezoid)

and capitate (os magnum) bones, but the greater number arise from the palmar surface of the

shaft of the third metacarpal bone, and pass almost horizontally toward the narrow tendon of

insertion which is attached to the basal phalanx of the thumb by means of the ulnar sesamoid

bone.

The muscle is supplied by the ulnar nerve. It adducts the thumb, /. e., approximates the thumb and index-finger.

THE MUSCLES OF THE HYPOTHENAR EMINENCE.

The abductor digiti quinti (Figs. 285 and 290) is the strongest and innermost muscle of the

group. It arises from the pisiform bone, sometimes also from the transverse carpal ligament,

and is inserted into the ulnar border of the dorsal aponeurosis of the little finger.

It is supplied by the ulnar nerve, and abducts the little finger, /. c, separates the little from the ring finger.

The flexor digiti quinti brevis (Figs. 285 and 286) arises from the transverse carpal liga-

ment and from the hamulus of the hamate (unciform) bone. It is a small slender muscle situated

to the radial side of the abductor and may be entirely absent, or fused with the opponens. Its

short tendon of insertion is attached beside that of the abductor into the basal phalanx of the little

finger.

It is supplied by the ulnar nerve. It flexes the first phalanx of the little finger.

The opponens digiti quinti (Figs. 283, 284, and 290) arises together with the preceding

muscle and runs to the ulnar border of the metacarpal bone of the little finger.

It also is supplied by the ulnar ner\-e and opposes the little finger.

THE INTEROSSEI AND THE LUMBRICALES.

The interossei completely fill the interspaces between the metacarpal bones. Those mus-
cles situated nearer to the dorsal surface are known as the interossei dorsales, those nearer the

palmar surface as the interossei volares.

The four interossei dorsales (Figs. 281, 285, and 289) are located in the dorsal portions

of the four interosseous spaces, the largest being the interosseus dorsalis primus, which is situated

between the metacarpal bones of the thumb and index-finger. They arise by two heads from
the opposite surfaces of the contiguous metacarpal bones and are the only muscles which are partly

visible beneath the fascia upon the back of the hand. Near the heads of the metacarpal bones

A
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1

they terminate in short tendons which radiate into the dorsal aponeuroses of the basal jjhalangc

(see page 205) (Fig. 286), the middle fmger receiving the tendons of the second and third

muscles, while the tendon of the first passes to the radial side of the indcx-fmger, and

that of the last to the ulnar side of the ring-finger.

The interossei volares (Figs. 284 and 287) arc three in number and are deeply placed in

Interossrtis dorsalis II

Inlerossrui dorsalis I -

Tendons of rxlrnsor dii^lorum

COmm.

f
Tendons of lumbricaUs

Iiiferossrus dcrsiilis III

ItUcrosseus dorsalis IV

Tendons oj interossei volar.

Fig. 2S5.—Diagram of thr dorsal aponeurosis of the fingers and of the interossei dorsaJcs.

the palm, the two ulnar muscles (the second and third) being situated beside the abductor poUicis

and the first or radial one beneath the latter muscle. They arise by a single head, the first one
coming from the ulnar Ixirder of the metacariKd bone of the index-finger and the second and third

from the radial sides of the fourth and fifth metacarpal bones. Each muscle is inserted into the

extensor tendon oi the finger from the metacarpal bone of which it takes its origin. The
index-finger consequently receives the tendon of an interosseus dorsalis upon its radial side and
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Tendon of

extensor digilorum conun.

Tendon of

interossnis Tendon of lumhricalis

Interosscus '

Lumbricalis

Tendon of flexor digitoriim Tendon of flexor digitorum sublimis

profundus

Fig. 286.—Diagram showing the relation of the tendons of the interossei and lumbricales to the dorsal aponeurosis o{

the fingers and the arrangement of the long flexor tendon of the fingers.
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Fig. 287.—Diagram of the interossei volares. Fig. 288.—Diagram of the lumbricales.
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the tindon of an intc-rosscus \olaris upon ils ulnar i?idc; the middle finger has two intcrossei

dorsales; the ring-finger has a volar tendon ujxjn its radial, and a dorsal tendon uix)n its ulnar

side; and the little finger received a single tendon, that of the third interosseus volaris, ujjon its

radial side. The interossei dors;des are j)(JSterior and the interossei volares anterior to the trans-

verse capitular ligaments (see jjage 127 ), which consequently separate the two groups of interossei

in the region of their insertions.

[As stated alxjve, il is customary to n-ionni/c- hut three interossei volares. \ fourth is, however, present in tlie form

of an exceedingly slender muscle which arises from the first metacarpal and is insertc-d into the ulnar side of the base

of the first jjhalan-x of the thumb, along with the ulnar head of the flexor brevis jxjllicis, with which muscle it is frequently

more or less extensively fused.

—

Ed.]

.\I1 of the interossei are usually suppliitl by the ulnar ner\e. They either abduct or adduct the fingers. The middle

finger may Ixr movctl toward either the index-finger or ring-finger by the action of its interossei dorsales; the first inter-

osseus dorsalis pulls the index-finger toward the thumb; the last one draws the ring-finger toward the little finger. The
I'lrst volaris pulls the intlex ttjward the middle finger; the seiond draws the ring toward the middle finger; and the third

adducts the little toward the ring-finger. The interossei also assist the action of the lumbricak-s (see Ix-low).

The four lumbrkalcs (Figs. 283, 286, 288, and 290) are long, narrow, worm-like muscles

which arise deej) in the ])alm from the four tendons of the fle.xor digitorum profundus. The two

radial muscles arise by a single head from the radial borders of the two radial tendons, while

he two ulnar muscles usually arise by two heads from the adjacent borders of the three ulnar

rndons. Near the basal phalanges of the fingers they terminate in very slender tendons which

are inserted, from the radial side, into the dorsal a])oneuroses of the fingers in common with the

interossei.

The two radial lumbricalcs are usually supplied by the median nene, the two ulnar by the ulnar nerve. They flcx

e liasal phalanges of the fingers and extend the second and third phalanges.

THE RELATIONS OF THE EXTENSOR TENTK3NS .\XD THEIR SHE.\THS BENE.\TH THE
DORSAL CARPAL LIG.A.MENTS.

.\s the tendons of the extensors of the hand and of the fingers pass over the wrist-joint (Figs.

-So, 283, and 289) they are enclosed in the synovial sheaths and held in the grooves ujx)n the

iorsal surfaces of the radius and ulna l)y a thickened ])ortion of the anlibrachial fascia, the dorsal

arpal {posterior annular) ligament. The individual synovial sheaths arc situates! in different

compartments of the ligament, since this structure is attached to the longitudinal ridges ujxjn the

Im.ihs and esi>ecially to those of the radius.

These compartments will be described in the order in which they are encountered in passing

from the radial to the ulnar side of the wrist (Figs. 280 and 289). The tendons of the extensor

lK>llicis brevis and abductor pollicis longus jiass through a common comjtartment and to a certain

extent are investc^l i)y a common synovial sheath. The second compartment gives i)assage to the

tendons of the exten.^or carj)i radialis longus and brevis, which usually possess individual

synovial sheaths. The third compartment is superficially placed and is not longitudinal but

oblii|ue; it crosses the tendons and synovial sheaths of the more deeply situated second compart-

ment at an acute angle and contains the tendon and synovial sheath of the e.xtensor pollicis

longus. Next follows the largest of all the compartments; it contains in a common sheath the
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four tendons of the extensor digitorum communis and that of the extensor indicis proprius. The
fifth compartment contains the slender tendon of the extensor digiti V proprius and is superficially

situated. The sixth and last compartment gives passage to the tendon of the extensor carpi

ulnaris.

The synovial sheaths are considerably longer than the width of the dorsal carpal ligament

;

those of the extensores communis, indicis, and digiti V may extend to the middle of the meta-

carpus.

JiinciurcB teudinum <-''-

Tendon-sheath of extensor^-

digiti V proprius

Tendait-shealh of extensor-''

carpi ulnaris

Common tendon-sheath of ex-
''

tensor digitorum and exten-

sor'indicis

Tendons of extensor digitorum

/ / N -^

Tendon-sheath of extensor pollicis longus

Inlcrosseus dnrsalis I

\ Tendon-sheath of extensor pollicis

brevis

\ Tcndon-slieath of abductor pollicis

longus

I Tendon-sheath of extensor carpi radialis longus
Teudon-sheath of extensor carpi radialis brevis

Fig. 289.—The arrangement of the tendons of the extensor muscles and their tendon-sheaths beneath the dorsal carpal

ligament and in the hand (somewhat diagramma,tic).

THE EXTENSOR TENDONS OF THE FINGERS.

The extensor tendons or dorsal aponeuroses of the fingers (Figs. 281, 286, and 289) are chiefly

composed of the tendons of the extensores digitorum, but also receive fibers from the tendons

of the interossei and lumbricales.
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The tendon of the extensor or those of the two extenj^jrs* which j.ass to a finger, become
tkttened in the region of the metacarix)-phalangeal joint and di\ide into a strong longitudinal
fasciculus, which continues onward in the same direction as the main tendon, passing to the head
of the first phalanx and to the articular caj.sule Ixtween the first and second phalanges, and into

weaker oblique fasciculi which unite with the tendons of the interossci.

These form tlat expansions over the basal phalanges, which pass to the lateral margins of
the extensor tendon (Fig. 286) and are also continued to the middle phalanges, uniting with the
oblique fasciculi of the extensor tendon and with the tendinous expansions of the lumbricales
j.roceeding from the radial sides of the finger. These lateral fasciculi of the dorsal ajxineurosis
ome from Ixjth margins of the finger, unite at the capsubr ligament between the sc-cond and
bird phalanges, and are inserted together into the base of the latter bone.

The direct continuation of the extensor tendon consetiuently terminates at the head of the
basal phalanx.

The dorsal ajxineuroses arc firmly attached to the convex surfaces of the phalanges and are
intimately connected with the articular capsules of the interi)halangeal joints.

THE TENDONS AND SYNOVIAL SHEATHS OF THE FLEXOR TENDONS IN THE PAL.SL

Just as the extensor tendons run in synovial sheaths upon the back of the hand, so we find
the tendons of the flexores digitorum, and those of the fiexor pollicis longus and flexor car])i radi-
alis surrounded by synovial sheaths and i)assing beneath the tranncrse carpal ligament in the
cari)al canal iFigs. 283, 285, and 2c;o). The flexor caq^i ulnaris has no synovial sheath. The
utermosi synovial sheath in the carpal canal (Fig. 282) is that of the flexor cz^n radiaUs, which

c xtcnds to near the insertion of the tendon and is almost entirely concealed by the origins of the
thenar muscles. Next this sheath is the long narrow one for the flexor jKillicis longus, which
e.xtends from the upjjcr margin of the transverse cari)al ligament to the terminal phalanx of the
thumb. Next in order, jiassing toward the ulnar side, is the large sheath which contains the
eight tendons of the flexor digitorum sublimis and i)rofundus; it commences above the transverse
carpal ligament and extends to about the middle of the palm. Only the s>-novial sheath for the
tendons of the little finger is continued directly into the finger itself.

The fingers jk.sscss sci)arate synovial sheaths (Fig. 290), commencing at the metacarpo-
phalangeal joints and extending to the bases of the terminal j^habnges, which are surrounded
by fibrous structures known as the vaginal ligaments (Fig. 285V In the distal ix>riion of the
lingers these sheaths become thinner and are frequently interruptcxl, and according as to whether
their fasciculi cross each other or are arranged circularly in this situation, crucial and auuular
ligaments may l>c distinguished.

Over the metacari)al lx)nes the tendons of the flexor sublimis rest immediately upon those
pi the profundus within the tendon-sheaths, but at the middle of the first phalanges thev divide,
forming slits which give passage to the tendons of the profundus. In this sitiiation the latter
tendons become somewhat broader, exhibit an indistinct median longitudinal fissure, and are
eventually attached to the bases of the ungual phalanges. The two slips of each sublimis

The index and the little finger usually possess two tendons.
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Tendon-sheath oj flexor
''

poUicis longus

Abductor pollicis brevis X

Opponens pollicis {partly

removed)

Digital sheaths of

tendons

Common tendon-

sheath of fiexores

digit.

Opponens digiti V

Abductor digit i V

Transverse carpal ligament

Tendon-sheath oj flexor carpi radialis '" ^^^|^^^^^^^H j; ffl Tendon of flexor carpi ulnaris

Tendon oj extens. carpi radial, long.

Tendon-sheath oj Hexor pollicis longits

Tendon-sheath oj flexor digitorum snblimis and of flexor

dig. projundus

Fig. 290.—The arrangement of the tendon-sheaths, of the long flexors and of the flexor carpi radiahs (somewhat dia-

grammatic) .
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tendon pass beneath that of the profundus and are attached to the lateral margins of the second

phalanx, so that the tendons of the llexor sublimis are conse(}uently jxrrforated by those of the

I)rofundus (the chiasma oj the tendons), the former Ixing inserted into the middle and the latter

into the terminal phalanji;es. The rtex<jr tendons are indirectly connectc-d with the basal

jjhalanges by small ligaments, the tendon vinculo, some of which are thread-like (filiform 1,

while others, particularly those in the middle jjhalanx, are triangular. They not only connect

the tendons of the sublimis and profundus to the basal jjhalanges, but also those of the pro-

fundus to the middle phalanges.

THE FASCLE OF THE UPPER EXTREMITY.

The muscular masst^-s of the upi>er extremity arc envelopc-d by a common fascia (Figs. 291

and 292) which is particularly well developed in the arm and forearm and which has recei\ed

dilTerent names in dilTerent regions. -\t the shoulder there are recogni/ed an axillary, a supra-

spifiatus, an infraspinatus, and a subscapular fascia; in the arm, the brachial fascia, in the

forearm, the antibrachial fascia; and in the hand, the dorsal fascia and the palmar aponeurosis.

The axillary fascia ( Fig. 291 ) is a thin layer which closes in the axillary cavity. It is directly

continuous below with the much stronger brachial fascia, is jx-rforated by a number of blood-

vessels, and contains several strong fasciculi (sometimes muscular) which jjass from the latissimus

to the pectoralis.

The supraspinatus fascia covers the supraspinatus and is partly tendinous in character.

The infraspinatus fascia (Fig. 238) is a verj- dense tendinous fascia whl».h covers the infra-

spinatus, the teres minor, and the teres major, giving j)artial origin to the first two muscles and

ilso to the delloideus, beneath which muscle it gradually disaj^pcars.

The subscapular fascia is thin and covers the subscaj)ularis muscle.

The brachial fascia (Figs. 291 and 292) is the immediate continuation of the preceding fascia?

and is cjuite thin above the insertion of the deltoideus. It consists chielly of transverse fasciculi

and U|)on its anterior surface the relief of tlie biceps may bo distinctly recogni/ed, to either side

of which arc situattxi the external and internal bicipital grooirs. In the lower ]>art of the ann

the fascia gives off the two intermuscular septa which ]>ass to the bone between the two muscular

groups of this region, the internal intermuscular septum extending downward to the internal

cpicondyle and the external one to the external epicondyle.

The anterior surface of the fascia exhibits orifices for the jiassagc of cutaneous nerves and

veins. (For further detail see sections uj)on "Neurology" and "Angiolog)-.**)

The antibrachial fascia (Fig. 201, 292) is directly continuous with the brachial fascia in the

\gion of the elbow-joint and, with the exce|)tion of one region, is considerably stronger than this

fascia. It is particularly tlense below the region of the elbow, forming an aponeurosis which is

adherent to the sujK'rfKial layers of the llexor and extensor muscles (sec i)age 191), and the lacer-

tus fibrosus of the biceps tendon (see j)age iSS) is really formed by this fascia. It is thinnest in

the cubital fossa and over the brachioradialis and extensor carpi radialis longus, with which it

is not adherent.

In the lower i>orlion of the forearm the antibrachial fascia gives oil deej)er layers which

enclose the individual muscles and tendons. Toward the wrist-joint the volar and dorsal
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Fig. 291.—The fascia of the left arm seen from the volar surface.

Fig. 292.—The fascia of the left arm seen from the dorsal surface.

surfaces are reinforced by strong circular fibers, forming the volar carpal ligament (Fig. 291),

which is situated above the wrist-joint and over the flexor tendons and is continuous by its distal

margin with the transverse carpal ligament (see page 127).

The dorsal carpal {posterior annular) ligament (Fig. 281) is a very strong, broad, oblique fas-

ciculus which passes from without inward and from above slightly downward. It is connected with

the dorsal surface of the radius, the styloid process of the ulna, and the triquetral (cuneiform)

bone, and forms the previously described compartments for the extensor tendons (see page 203).

The dorsal fascia 0} the hand commences at the distal margin of the dorsal carpal hgament.

As it is ver}' thin, the line of demarcation is much more noticeable than is the one between the

ligament and the antibrachial fascia. The palmar aponeurosis (see page 198) is well developed

and is by far the strongest of the fasciae of the upper extremity.

THE MOST IMPORTANT BURS^ OF THE UPPER EXTREMITY.

1. The subacromial bursa is situated beneath the acromion and above the insertion of the

tendon of the supraspinatus.

2. The subdeltoid bursa (see page 186) (Fig. 268).

3. The coracobrachial bursa is situated at the tip of the coracoid process, where it gives

origin to the coracobrachiaHs and to the short head of the biceps.

4. The infraspinatus bursa, at the insertion of the infraspinatus into the greater tubercle

of the humerus.

5. The subscapular bursa (see pages 121 and 188).

6. The bursa of the teres major, at the insertion of the tendon of the teres major into the

greater tubercular ridge.

7. The bursa of the latissimus dorsi (see page 146).

8. The subcutaneous olecranal bursa (Fig. 292) between the olecranon and the skin.

9. The subcutaneous epicondylar bursce {internal and external), over the epicondyles of the

humerus.

10. The intratendinous and subtendinous olecranal bursce situated respectively within and

upon the insertion of the tendon of the triceps (inconstant).

11. The hicipitoradial bursa (see page 189) (Figs. 273 and 275).

12. The cubital interosseous bursa, between the upper extremities of the radius and ulna.

13. The bursa of the extensor carpi radialis brevis, at the base of the third metacarpal bone.

14. The dorsal subcutaneous metacarpophalangeal bursce, inconstant subcutaneous bursae

upon the dorsal aspect of the joints of the same name.

15. The dorsal subcutaneous digital bursce, subcutaneous bursae upon the dorsal side of the

proximal interphalangeal joints.

16. The bursa of the -flexor carpi ulnaris, at the attachment of the flexor carpi ulnaris to the

pisiform bone.
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17. The bursa oj the jlvxor carpi radialis, ui the tulxTclc of the navicular bone.

18. The inli-rmetacarpophalangeal burset, s\\.\\i\\(:<\ at the meiacarjKJphalangeal aniculations,

posterior to the capitular ligaments.

[In the development of the mustli-s of the upper extremity, the earliest difTerentiatiun observable is a separation of

the muscle sheet which lies upon the jxjstcritjr or extensor surface of the limb from that which lies upon the anterior

or flexor surface. In accordance with this, it is possible to recognize a group of posterior or, as they are preferably termed,

posl-axiiil muscles, and a second grouj) of pre-axial muscles, in each of the segments of the limb, and it is noticeable

that the former, in so far as they are sujipiicd by ner\'es given off after the establishment of the cortls of the brachial

plexus, receive their innervation through tlie posterior cord, while the latter are supplied by derivatives of the anterior

(». e., the inner and outer) cords.

The classification of the limb muscles according to the limb segments, as given alxjve, may therefore be supplemented

by dividing each set into a |H)st -axial and a pre-axial group, thus:

I. The ul'sc'les ok thk sholldkr (to which should Ijc added the pectoral muscles and the superficial muscles

of the back with the exception of the tra|>ezius).

(o) Post-axial muscles: In-alor scapulir, rhomboideus minor, rJwmboideus major, serratus anterior, delloideus, supra-

spinalus, infraspinatus, trres minor, suhscapularis, teres major, and lalissimus dorsi.

(b) Pre-axial muscles: pecloralis major, pectoralis minor, subclax'ius, and coracobrachialis.

II. The iiescLj:^ of the upper arm.

(a) Post-axial muscles: triceps, anconeus.

(ft) Pre-axial muscles: biceps, brachialis.

III. The uescLES or the forearm.

(j) Post-axial muscles: brachio-radialis, extensor carpi radialis longus, extensor carpi radialis bm-is, extensor

digitorum communis, extensor digiti quinti proprius, extensor carpi uinaris, supinator, abductor poUicis longus, extensor

poUicis brei'is, extensor poUicis longus, and extensor indicis proprius.

(ft) Pre-axial muscles: pronator teres, flexor carpi radialis, palmaris longus, flexor carpi uinaris, flexor digitorum

sublimis, flexor digitorum profundus, flexor poUicis longus, and pronator quadratus.

IV. The MusrLF:^ of the hand.

(a) Post-axial muscles: wanting.

(ft) Pre-axial muscles: palmaris brei'is, abductor poUicis brei'is, opponens poUicis, flexor brr^-is poUicis, abductor

digiti quinti, opponens digtti quinii, flexor brei'is digiti quinti, lumbricales, adductor poUicis, interossci \ifl4jres, inierosiei

dorsales.—Ed.]

THE MUSCLES OF THE LOWER EXTREMITY.
The muscles of the lower extremity are divided into the muscles of the hij), the muscles of

the thii^h, the muscles of the leg, and the muscles of the foot. The muscles of the hip are again

sulxiivided into an anterior and a posterior group, the former consisting of the iliopsoas, and the

latter of the f^luUrus ma.vimus, the gluUrus nuiiius, the gluttrus minimus, the piriformis, the

obturator intcrnus with the gcmflli, the quadratus jcmoris, and the tensor jascicc later.

In the thigh there may be distinguished the muscles of the anterior surface, those of the inner

side, and those of the j)osterior surface. The first two groups are sej»anitetl by the sartorius;

the muscle of the anterior surface is tlie quadrieeps jemoris: those of the inner side arc the pec-

tineus, the adductor longus, the gracilis, the adductor magnus, the adductor brei'is, the adductor

minimus, antl the obturator externus: and those of the posterior surface arc the biceps jemoris,

the semitendinosus, and the semimembranosus.

In the leg there may be distinguished the muscles of the posterior surface (the muscles of

the calf), the muscles of the anterior surface, and the muscles of the outer side. The muscles

14
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of the posterior surface are arranged in two layers, the superficial one being formed by the tri-

ceps surcB and the deep one consisting of the popUtcus, the tibialis posterior, the flexor digitorum

longus, and the flexor hallucis lojigus. The anterior group is composed of the tibialis anterior,

the extensor digilorum longus, the peroncEus tertius, and the extensor hallucis longus. The exter-

nal group is formed by the peronceus longus and brevis.

The muscles of the foot may be divided into the muscles of the dorsum and the muscles of

the sole (plantar muscles). The muscles of the dorsum are the extensor digitorum brevis and the

extensor hallucis brevis. The muscles of the sole are composed of a median group, the flexor

digitorum brevis and the quadratus plantcB; of a group passing to the great toe, the abductor hal-

lucis, the flexor hallucis brevis, and the adductor hallucis; and of a group passing to the little

toe, the abductor digiti V, the flexor brevis digiti V, and the opponens digiti V. The lumbricales

and the interossel are also situated in the sole of the foot.

THE MUSCLES OF THE HIP.

THE INTERNAL MUSCLES OF THE HIP, THE ILIOPSOAS.

The iliopsoas (Figs. 252, 296, 297, 299, and 300) is composed of the psoas major and the

iliacus, which are completely separated in the upper portion of their course but united at their

insertion. This muscle frequently also includes a psoas minor.

The psoas major is a long, strong muscle, the greater portion of which is situated in the

posterior abdominal wall. It arises from the upper and lower margins of the bodies of the twelfth

thoracic to the fourth lumbar vertebras, from the intervertebral fibrocartilages, and from the

tendinous arches which pass over the concavities of the middle of the bodies of the lumbar verte-

brae and the lumbar vessels. A second series of origins comes from the transverse processes of

all of the lumbar vertebrae, but is concealed by the fibers proceeding from the vertebral bodies,

and the nerves forming the lumbar plexus pass between the two origins of the muscle.

The muscle is flat above but becomes narrower and thicker as it passes downward and out-

ward over the terminal line of the pelvis and beneath the inguinal ligament to unite with the iliacus.

It lies upon the lateral surfaces of the upper and middle portions of the lumbar vertebral

column and its upper portion is bridged over by the internal lumbocostal arch of the diaphragm.

The outer margin of the muscle is in relation above with the quadratus lumborum, which it partly

conceals, and below with the inner margin of the iliacus. The inner margins of the two psoas

major muscles form the lateral boundaries of the pelvic inlet.

The iliacus is a flat, thick, strong muscle which fills the entire iliac fossa. It arises from the

iliac fossa, extending upw^ard to the crest of the ilium and forward to the anterior superior and

inferior spines, and passes downward and forward behind the inguinal ligament and fuses with

the psoas major.

The combined iliopsoas passes beneath Poupart's ligament through the muscular lacuna

(see page 231) into the thigh, where it is placed between the rectus femoris and the pectineus

and forms a deep fossa with the latter muscle, the iliopectineal fossa. It runs directly over the

capsular ligament of the hip-joint, passes slightly backward, and is inserted by a short tendon

into the lesser trochanter. Where the muscle runs over the iliofemoral ligament of the hip-
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joint there is a bursa which not infrequently communicates with the articular cavity, the iliopec-

lineal bursa (Fig. 2(^8).

A psoas minor (Fig. 238) is jjresent in somewhat more than half o{ all cases. It is a flat

thin muscle, lying upon the ])Soas major and arising from the IxxJy of the last thoracic or the

first lumbar \ertebra and from the intervertebral disc between the two. The muscle soon passes

into a flat tendon which becomes continuous with the iliac fascia covering the iliopsoas (see l)age

231) and is inserted with this fascia in the region of

the iliopectineal eminence.

The iliopstws is supjiliid from ihc lumbar plexus. It flcxc*s

ihe thigh ant! also rotates it slightly inward. The psoas minor

is a tenst)r of the iliac fascia.

THE GLUTEAL RTUSCLES.

The glutaeus maximus (Figs. 2Q3 and 294) is

a large strong muscle, particularly thick* in its lower

])ortion, and is situated in the gluteal region im-

mediately Ix-neath the skin. It is covered by a thin

layer of fascia and by the layer of subcutaneous fat

which is very well developed in this situation.

The muscle arises from the external surface of

the ilium (Fig. 2(^3) between the j)Osterior gluteal

line and the jKisterior j)ortion of the iliac crest, from

the jK)sterior surface of the s;icrum and coccy.v (and

from the ])osterior sacroiliac ligament in this situa-

tion), and from the .siicro-tubc-rous ligament. Its

fibers pass from alx)ve downward and from within

outward. The fasciculi are unusually thick and dis-

tinctly separated from each other by penetrating se])ta

of fa.scia ami fat; the lower (inner) fasciculi are the

longest, and this ))ortion of the muscle is twice as

thick as the upi)er (t)uter) segment.

The superficial fibers of the muscle, especially

those of the upi)er weaker half, ])ass over the greater trtKhantcr to the iliotibial band of the

fascia lata (see page 232); the deeper fibers, ])articularly the longer inferior ones, are inscTted

into the gluteal tuberttsity.

The inner and upper margin of the glutanis maximus is in relation with the posterior layer

of the lumbodors;il fascia, where this structure gives origin to the latissimus; the antcro-external

portion is in relation with the glulieus medius and the gluteal fascia, which envelops the latter

muscle. It runs over the tuberosity of the ischium and the origins of the flexor group of muscles

(sec ])age 21S), these latter making their appearance beneath the fascia below the inner and lower

Fig. 293.—The origins of the three glutari upon the
dorsum of the ilium.

The gluteal linos arc rcpresfntctl by the dotted lines.

* The glut.Tus maximus is one of the thickest muscles in the human body.
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Fig. 294.—Superficial layer of the posterior muscles of the hip.

The portion of the superficial layer of the fascia lata which covers the tensor fascias latae has been removed. * = posi-

tion of greater trochanter.

Fig. 295.—Middle layer of the posterior muscles of the thigh.

The glutcTUS maximus has been divided and reflected.

margin of the glutaeus maximus. The insertion conceals the tendinous origin of the vastus later-

alis from the trochanter major. The tendon of insertion is separated from the great trochanter

by a large bursa, the trochanteric bursa (Fig. 295), beneath which there is usually one or two addi-

tional bursae, the gluteojcmoral bursa or burscB (Fig. 295). About half of the glutaeus medius,

the piriformis, the obturator intemus and gemelli, the quadratus femoris, and the adductor mini-

mus are covered by the glutasus maximus.

The glutieus maximus is supplied by the inferior gluteal nerve. It extends the thigh and is the antagonist of the

iliopsoas.

The glutaeus medius (Figs. 293, 295) is also a strong, flat, thick muscle, part of which is

concealed by the glutaeus maximus, the remainder of it (Fig. 294) being situated in the upper glu-

teal region directly beneath the gluteal fascia, to which it is adherent. It arises from the outer

surface of the ilium (Fig. 293), in the area between the anterior gluteal line, the iliac crest, and

the posterior gluteal line, and from the gluteal fascia. The fibers of the muscle converge toward

the greater trochanter, the posterior fasciculi being more or less independent and passing obliquely

downward and outward , the middle fibers Rinning directly downward and the anterior ones down-

ward and inward. The short and broad tendon of insertion is attached to the outer portion of

the greater trochanter (Fig. 295), extending upward as far as the tip of this process.

While the greater portion of the glutaeus medius is covered by the glutaeus maximus, it in turn

completely conceals the glutaeus minimus, and its posterior margin is usually in immediate rela-

tion with the upper margin of the piriformis. Beneath its insertion there is usually situated a

bursa, the posterior bursa of the glutceus medius (Fig. 301).

The muscle is supplied by the superior gluteal nerve. It abducts the thigh; the larger anterior portion also acts as

an internal rotator, the posterior portion (frequently characterized by a species of intermediate tendon and by a different

direction of its fibers) also as an external rotator.

The glutaeus minimus (Figs. 293, 301, and 302) is a flat, broad, fan-like muscle which lies

upon the outer surface of the ala of the ilium and the postero-superior aspect of the articular cap-

sule of the hip-joint. It arises from the posterior surface of the ilium between the anterior and

inferior gluteal lines (Fig. 293), and the libers converge from all sides toward the greater tro-

chanter. In the middle of its course the muscle develops a broad aponeurosis which passes

directly into a short broad tendon. The insertion is into the tip and inner border of the great

trochanter.

The glutaeus minimus, like the medius, is supplied by the superior gluteal nerve. It also has a similar function

(abduction).

The piriformis (Figs. 295, 298, and 300 to 302) is a decidedly conical muscle which is

usually in immediate relation with the posterior border of the glutaeus medius. Its insertion is
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covered by the gluticus mcdius and minimus, the middle or main jX)rtion of the muscle is directly

beneath the glutieus maximus, and the origin is situated within the pelvic cavity. It arises from the

pelvic surface of the sacrum at the marf.'ins of the anteric^r sacral foramina II to I\' ffreciuently also

from between the foramina or concealing them j, ami from the margin of the greater sciatic notch.

After leaving its Hat and broad origin, the muscle becomes somewhat narrower, passes through

the middle of the greater sciatic foramen, beneath the gluta-us maximus Ix-comes tendinous rather

abru])tly, and is inserted by a slender rounded tendon into the tij) (jf the greater trochanter.

The piriformis does not fill the greater sciatic foramen but divides it into two compartments

which transmit both vessels and nerves, the sciatic nerve being one of several structures which

leave the jjclvic ca\ity through the lower compartment.

The piriformis is usually su|»i»lii-<l by dirfit branches from the sciatic j)lcxus. It is an external rtjlator. It is some-

times perforated Ijy a portion of tlu- sciatic nerve.

The obturator internus (Figs. 295 and 300 to 302), like the jjiriformis, arises in the true

pelvis, but it passes lo iIk- gluteal region through the lesser sciatic foramen. The muscle arises

from the obturator membrane and the adjacent .surfaces of the pubis and ischium and, to a cer-

tain extent, from the obturator fascia. It is very broad at its origin, but becomes markedly nar-

rower as its fibers converge toward the lesser sciatic foramen, in passing through which the muscle

bends at almost a right angle around the margin of the lesser sacrosciatic notch, the surface directed

toward the bone being tendinous, and reaches the gluteal region, where it soon terminates in a

slightly flattened tendon which jiasses directly to the trochanteric fossa, where it is inserted.

After ])assing through the le.sser sciatic foramen and reaching the posterior surface of the

pelvis, the muscle receives two accessory heads in the form of the slender ^'cm<7/;. The gcmcUus

superior arises from the sjiine of the ischium, the t^cmclliis inferior from the ischial tulx-rosity.

They are inserted into the tendon of the obturator internus almost throughout their entire length,

so that they together with the tendon form a kind of penniform muscle. Where the obturator

internus bends about the margin of the lesser sciatic notch there is constantly situated a

bursa, the bursa of the obturator internus, and Uj>on the muscle lies the thick sciatic nerve.

The obturator internus, together with the nemelli, is usually supplie<l by direct branchi-s from the s-icral plexus.

Like the piriformis, it is an external rotator of the thigh.

The quadratus femoris (Figs. 295 and 301) is a (lal, thick, rectangular muscle situated in

front of the glutxus maximus. It arises from the outer border of the tuberosity of the ischium

and inserts by a short tendon into the intertrochanteric ridge. The upju-r margin of the muscle

is in immediate relation with the gemellus inferior, and the lower margin with the adductor mini-

mus. Usually beneath the (juadratus, or in the gnxne between it and the gemellus inferior, runs

the obturator exlernus, ujk)!! which hes the sciatic nerve.

The quadratus femoris is sup|)lieii by the sciatic nerve. It is an external rotator of the thigh.

The tensor fasciae latae (Figs. 294 and 296) is a llat elongated muscle, narrow above and

broad below, w hicii is situated between the two layers of the fascia lata (sec page 232) in the upper

gluteal, trochanteric, and external femoral regions. It arises bv a short and flat tendon from
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Fig. 296.—The superficial layer of muscles of the anterior surface of the thigh.

Fig. 297.—The muscles of the anterior surface of the thigh after removal of the sartorius.

The inguinal ligament has also been removed.

the anterior superior iliac spine, and at the junction of the upper and middle thirds of the thigh

becomes distinctly broader and is continuous with the iliotibial band (tract of INIaissiat) of the

outer side of the fascia lata. Anteriorly the muscle is in immediate relation with the sartorius,

posteriorly with the glutasus medius, and it partly covers the vastus lateralis.

The muscle is supplied by the superior gluteal nerve and serves to increase the tension of the fascia lata.

THE MUSCLES OF THE THIGH.

THE SARTORIUS.

The sartorius (Fig. 296) is a very long, flat, narrow muscle running diagonally across the

anterior surface of the thigh, and is the longest muscle of the body.* It arises from the anterior

superior spine of the ilium in common with the tensor fasciae latae but in front of the latter muscle,

becomes considerably broader for a short distance after its origin, passes inward and downward

below the iliopsoas and upon the upper portion of the rectus femoris, covers the groove between

the vastus medialis and the adductors in the middle third of the thigh (see page 217), and reaches

the lower portion of the internal femoral region. In this situation it gradually becomes

narrower and is twisted so that the surface which was anterior in the upper portion of the thigh

now becomes internal. It then takes up a position beside the outer (anterior) margin of the gra-

cilis and becomes tendinous as it passes over the inner aspect of the articular capsule of the knee-

joint, and its flattened tendon runs above that of the gracihs to be inserted into the inner border

of the tuberosity of the tibia, being separated from the bone by the sartorial bursa. The tendon

of insertion forms the uppermost of the group of tendons known as the pes anserinus (see page

219).

The sartorius is supplied by the femoral nerve. It aids in the flexion of the thigh and the extension of the lower

leg and acts as an internal rotator when the knee-joint is flexed.

THE MUSCLES OF THE ANTERIOR SURFACE.

The quadriceps femoris (Figs. 296 to 298, 301, and 302) consists of four different heads,

the most independent of which, the rectus jcmoris, unites with the remainder only in the lower por-

tion of its course. This head passes over two articulations, while the remaining three are inti-

mately adherent with each other and extend over the knee-joint only.

The rectus femoris (Figs. 296 to 298) is a long, thick, decidedly spindle-shaped muscle,

which is situated in the anterior femoral region, lying for the most part immediately beneath the

deep fascia. It arises by a short, strong, bifurcated tendon (Fig. 298), one part of which comes from

the anterior inferior spine of the ilium and pursues the same direction as that of the muscle

*The sartorius also possesses the longest muscular fasciculi in the body.
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THE MUSCLES OF THE THIGH.
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itself, while the other 'irocecds from the upi)er margin of the acetabulum and joins the origin fro:

the anterior inferior spine at a right or obtuse angle, the two together Ix-ing continuc-d downwai

as an aponeurosis upon the anterior surface of the muscle. The fibers of the muscle do not

longitudinally, but diverge downward and backward toward the insertion from a tendinous sir

in the middle of the muscle. The llat tendon of insertion commtnces ujx)n the anterior aspe

of the muscular belly a few centimeters alx)ve the patella and unites with the remaining heads

pass to the upper margin of this Ixjne.

The vastus medialis (intirnus) (Figs. 296 to 29S) is a brge, tlat, thick muscle situated

the anterior and internal femoral regions. Its origin is from the inner lip of the linea asjx'ra '

the femur where it is adherent to the insertions of the adductors. Its fibers run downward ar

forward, some of them being insertetl into the uj}j)er margin of the patella with the common te:

don and some of them j)assing indejK-ndenlly to the inner margin of this Ixjne. The greater j>o

tion of liie muscle is situated in the lower thinl of the femur; its outer margin is fused with

vastus intermedins.

The vastus lateralis [ixtcnms) (Figs. 2(/j to 298, 301, and 302) is an unusually strong, larg

flat muscle, which forms the chief bulk of the musculature of the external femoral region. It

stronger than the medialis and does not extend as far downward as this muscle, being situatt

chielly in the ui)i)er and middle thirds of the thigh. It arises from the outer \\\) of the linea asjx?:

as far upward as the great trochanter and \o a certain extent from the outer jxjrtion of the latt

jjrominence, and lis fibers run ([uite obli<iuely from behind forward and from above downwar

the direction of the ui)j)er fasciculi aj)jjroaching the vertical.

The entire external surface of the muscle is covered by a broad aj)oneurosis; its inner ma
gin conceals the greater jxirtion of the vastus intermedius, with which it is inseparably conncxte

and it is inserted by means of the common tendon into the ujjper and outer margins of the patell

The vastus intermedius (crurcus) (Fig. 2i)'^) is a tlat muscle, the anterior surface of whi(

is tendinous and (li>iincilN e\ca\ated to accommcxlate the overlying rectus femoris. It is the lea

independent of all the heads of the (luadriccps, since its lateral margins are inseparably connecit

with the other two vasti. It arises from alnK)st the entire length of the anterior surface of tl

shaft of the femur, and its filers pass from behind downward and forward into the anterior tei

dinous surface of the muscle and subsequently into the ct)mmon tendon of the (juadriceps, Tl

lower fasciculi of the vastus intermedius pass t(^ the joint and are known as the m. arti(uUir

^cuu {suhcrurtus).

The common tendon of insertion of liie four heads oi the quadricej)S arises immediately aboi

the patella by the union of the tendon of the rectus with those of the vasti. It embraces the enli:

ujiper and the lateral margins of the patella, the latter structure simply serving as a sesamoid bor

for the tendon which is continued to the tuberosity of the tibia as the patellar ligament (sec paj

135"). The actual i)oint of insertion of the ijuadriceps is consequently this roughened process <

the tibia.

The quadriceps is supplii-d by the fcmonil ncni-. In extending the U-g it elevates the patella.

9 • «
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Fig. 298.—The deep layer of muscles of the anterior surface of the thigh.

The iliopsoas, sartorius, rectus femoris, pectineus, adductor longus, and gracilis have been removed.

Fig. 299.—The insertion of the iliopsoas and the origin of the obturator externus.

The adductors have been divided and reflected; the femur has been sawed through below the trochanters, and is

slightly flexed and rotated outward.

Fig. 300.—The origins of the piriformis and the obturator internus.

The pelvis has been divided in the median line.

THE INTERNAL OR ADDUCTOR GROUP.

The muscles of this group arise from the pubis and ischium in such a way that they form a

series of rings about the obturator foramen. The outermost ring is formed by the obturator

externus, the middle by the adductor brevis and minimus, and the inner by the pectineus, the adduc-

tor longus, the gracilis, and the adductor magnus.

The pectineus (Figs, 296 and 297) is a flat, strong, quadrangular muscle situated between

the iliopsoas and the adductor longus in the subinguinal and anterior femoral regions, and form-

ing, together with the iliopsoas, the iliopectineal fossa. It arises from the crest of the pubis as far

forward as the pubic tubercle, passes obliquely from above downward and from within outward,

and is inserted by a short tendon into the pectineal line of the femur. The insertion is partly

concealed by the iliopsoas, covers the obturator externus and the upper part of the adductor brevis,

and passes over the inner surface of the articular capsule of the hip-joint.

The pectineus adducts the thigh and also assists flexion. It is supplied by the obturator and femoral nerves.

The adductor longus (Figs. 296 and 297) is a thick, flat, almost triangular muscle, situated

between the pectineus and the gracilis. It arises by a rather narrow but short and strong tendon

from the superior pubic ramus, between the origins of the pectineus and gracilis, becomes decidedly

broader as it passes downward, and is inserted by a short tendon into the middle third of the inner

lip of the linea aspera. The fibers of the muscle pursue a direction similar to those of the pecti-

neus, although they run more directly downward. If the muscle is well developed its upper mar-

gin is immediately continuous with the lower margin of the pectineus, and while it is situated

between the pectineus and the gracilis above, its lower portion lies upon the adductor magnus,

which is exposed between the adductor longus and the gracihs. The upper portion of the adduc-

tor longus covers the adductor brevis, the lower the adductor magnus, its tendon of insertion is

concealed by the sartorius and is adherent to the origins of the vastus medialis (see page 215),

and, together with the sartorius and the inguinal ligament, the muscle forms a triangle, the femoral

triangle (triangle of Scarpa).

The adductor longus is supphed by the obturator nerve; it adducts the thigh.

The gracilis (Fig. 297) is a long, thin, slender muscle, situated upon the inner aspect of the

thigh. It arises by a flat tendon from the superior and inferior rami of the pubis near the sym-

physis, becomes somewhat broader at first, but soon narrows and, just above the knee-joint,

passes into a long, round, slender tendon which runs to the inner border of the tubercle of the

tibia and radiates into the pes anserinus as the second tendon of that structure.
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The muscle is supplied by the obturator ner\e. Wht-n the knee is extended, it adduas the thigh and assists in the

flexion of the knee-joint, and, when the knee is flexed, rotates the leg inward.

TIk adductor brevis (Fig. 298) is a long, broad, raiher thick muscle which is situated in

the middle layer of the adductors (behind the ]>ectineus and adductor longus, but in front of the

adductor magnus). It is longer than the pectineus, shorter than the adductor longus, and is

usually completely concealed by these two muscles. It arises from the superior ramus of the

pubis, nearer the obturator foramen than the adductor longus, and its filx^rs pursue a course

similar to those of the latter muscle, but not so oblique, to the upper third of the inner lip of the

linca aspera of the femur.

The nerve-supi)ly and the function are like those of the adductor longus.

The adductor magnus (Figs. 296 to 298, 301, and 302) is the strongest of the adductors.

It forms tile deepest la\ cr and is situated most iX)Steriorly, arising from the inferior pubic ramus

and from the lower lx)rder of the tuberosity of the ischium. Its upjx-r fibers pass but slightly

downward, the middle are more oblique, and the lower and innermost filxTS pursue an almost

vertical direction; the ujjper and middle fibers i)ass behind the adductor longus and brevis to a

muscular or short tendinous insertion into the upjK-r two-thirds of the inner lip of the hnea asjxra;

the lower, almt)st vertical fibers, however, pass into a round slender tendon which runs to the

lowest portit)n of the linea asj)era and to the internal epicondyle of the femur. Al about the lower

third of the thigh this insertion contains an elongated orifice, known as the tendinous adductor

opening (Fig. 298), which has tendinous boundaries and gives passage to the femoral vessels.

Between the tendinous origin of the vastus medialis and the short tendinous insertions of

the adductor Ijrevis, longus, and magnus, there is a deep groove which is converted into a canal,

the adductor (Hunter s) canal, by the sartorius. It contains the femoral vessels, and the tendi-

nous fibers of both groups of muscles are interwoven in this situation to form a fibrous vascular

sheath.

While the greater jK^rtion of the anterior surface of the adductor magnus is covered by the

adductor longus and brevis, its ix)sterior surface lies ujwn the flexor muscles, and it is consequently

situated Ixtween these two sets of muscles. The sciatic nerve lies ujwn its jx)stcrior surface.

The adductor minimus (Figs. 295, 301, 302) is a small, flat, aj>proximalely quadrangular

muscle, which fretiuenlly appears to be simply the uj)])er j^rtion of the adductor magnus, with

which it is always directly continuous. It arises from the inferior pubic ramus or from the junc-

tion of the inferior rami of the j)ubis and ischium, its upper fibers Ix-ing almost horizontal, and

ninning Ixlow (distal) and parallel to the (juadratus femoris (covering in the u))]X'rmost fibers of

the adductor magnus from behind) to be insertcxl into the upper end of the femur below the great

trochanter and Ix-side the gluteal tuberosity. Its lower filxrs run obliquely downward and arc

inserted, together with those of the adductor magnus. into the upper extremity of the inner lip

of the linea aspera. The sciatic nerve lies also upon the adductor minimus (see page 213).

The adductor magnus and minimus arc chiefly supplied by the obturator nerve and partly also by the sciatic nen'e.

Their action is sinular to that of the other adductors.

Tlic obturator externus (Figs. 298 and 299) belongs to the adductor group only on account
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Fig. 301.—The deep layer of the posterior hip muscles and the superficial layer of the flexors of the

thigh region.

The glutaeus maximus and medius and the obturator internus have been removed.

Fig. 302.—The deep layer of the posterior hip muscles and the deep layer of the flexors of the thigh

region.

The glutaeus ma.ximus and medius, the quadratus femoris, the long head of the biceps, and the semitendinosus have
been removed.

of its position and innervation. It is situated upon the outer and lower surface of the pubis

and ischium and is completely covered by the pectineus, the adductor longus, and the adductor

brevis. Like the obturator internus within the pelvis, it arises from the pubis, from the ischium,

and from the obturator membrane. It becomes narrower and thicker, runs over the lesser tro-

chanter, and passes over and behind the insertion of the iliopsoas, along the neck of the femur

between the gemellus inferior and quadratus femoris, largely covered by the latter muscle, to the

trochanteric fossa, where it is inserted beside the obturator internus. The muscle becomes ten-

dinous a short distance before its insertion.

The obturator externus is supplied by the obturator nerve. It acts as an external rotator.

THE POSTERIOR GROUP, THE FLEXORS.

This group consists of but three muscles, the hiceps femoris, the semitendinosus, and the semi-

mcmhranosiis, which have a more or less common origin from the ischial tuberosity; as they pass

toward the knee they are grouped in such a way that the biceps is external and the semitendi-

nosus and semimembranosus internal. The three muscles lie in the posterior femoral region and

their origins are concealed by the glutaeus maximus.

The biceps femoris (Figs. 301, 302) is a large, strong muscle which is composed of a long

biarticular and of a short monarticular head and belly. The long head (Fig. 301) is a rather

strong tendon which arises in intimate connection with the semitendinosus from the lower aspect

of the tuberosity of the ischium. It passes downward and becomes continuous with a broad mus-

cular belly, which at first lies behind the adductor magnus and then passes markedly outward to

take up a position behind the vastus lateralis. At the lower third of the thigh it recei\^es the

second head or short head (Fig. 302), which is short and rhomboid, and arises from the lower

half of the outer lip of the linea aspera.

At the junction of the two heads, or somewhat above it, the posterior surface of the long

head possesses a distinct aponeurosis which is directly continuous with the tendon of insertion.

The short head is muscular throughout its entire course.

The two heads unite just above the knee-joint and the muscle is inserted by a tendon into

the capitulum of the fibula. The inner margin of the biceps forms one of the boundaries of the

popliteal fossa (see page 220).

The long head of the biceps is supplied by the tibial nerve, and the short head by the peroneal nerve.

The semitendinosus (Fig. 301) is muscular in its upper two-thirds and tendinous in its

lower third. At its origin from the tuberosity of the ischium it is completely adherent to the long
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THE MUSCLES OF THE LEG. 2IQ

head of the biceps, although its tendon is somewhat shorter, and its muscle rx)rtion frequently
exhibits a tendinous intersection. In the lower fourth of the thigh it passes into a cvlindrical ten-
don which is inserted into the inner surface of the tubercle of the tibia and forms t'he lowermost
tendon of the pes anserinus (Fig. 298).

The three tendinous expansions of the sartorius, gracilis, and semitendinosus forming the
pes anserinus (Fig. 298) are peculiar in that they form fan-Uke radiations Ix-tween which are
situated thin membranes. The broad tendinous surface of the pes anserinus is separated from
the bone by the anstrine bursa (Fig. 2g8). In addition to its attachment to the tibia, the pes
anserinus is also intimately connected with the crural fascia.

'

The st-mitenrlinr^us is sui)i,li«i by the tibial nene. It Ilexes the leg and rotates it inward.

The semimembranosus (Fig. 302) is a ver>' peculiar muscle. Its upper third or half con-
sists of a Hat membranous tendon, then follows a Hat but ven- thick muscular Ix-lly, which tinallv
terminates at its insertion in a flattened round tendon. The muscle arises from 'the tuberosity
of the ischium, in front of the long head of the biceps and the semitendinosus, bv a flat tendon
which lies Ixtween the i)osteri(,r surface of the adductor magnus and the upjxr ,.ortion of the semi-
tendinosus; uix)n the outer side it extends downward as far as the middle of the thigh while it
IS somewhat shorter u,>on its inner aspect. From this tendon are given off muscular fasciculi
which pas-s from above downward and from without inward, and become continuous with a
more rounded tendon situatcxl u,>on the inner side of the muscle and commencing at the middle
of the thigh. I his tendon of in.sertion passes to the internal tulx-rcle of the tibia, a small ix>r-
tion radiates into the oblique jx^pliteal ligament (see page 135), and some fibers also run ante-
riorly to the inner margin of the tibia. Beneath the tendon of the sc-mimembranosus there is
situated a bursa which communicates with the knee-joint, the bursa 0} the scmhuanbranosus (see
page 136).

''^'

While the upjx-r ,x.rtion of the semimembranosus is situatc-d in front of the semitendinosus
and the long head of the biceps, in the lower third of the thigh, the muscle Ues internal to the
biceps, together with which it forms the upper boundary- of the jKjpliteal fossa (sec below).

THE MUSCLES OF THE LEG.
THE MUSCLES OF THE POSTERIOR SURFACE. THE CALF .MUSCLES

, su,^rthrh'" 1
""•'

IT", " ••''"" "' "'' '^'^' "''''" •'°-' '" ^°5' ^'^ ""M«*<i of ,wo lavers:

and of ,IH- /,*,./,,< p„s,„ior. ;/,..v,-r Mlucis long,.., and flexor JigUorum longus bclo^

"^"E SUPERFICIAL LAYER. THE TRICEPS SURAE

nen,n^\nZ?ir^
-nsists of a superficial biarticular and bicipital portion, the gasirocmmius, and of a deeper monarticular ]K>rUon, the solcus

The gastrocnemius Fig. 303) is a flat, elongated, distinctly bicipital and ver^- strong muscle,
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Fig. 303.—The superficial muscles of the calf of the leg.

Fig. 304.—The second layer of the calf muscles. The gastrocnemius has been removed.

piG. 305.—The deep musculature of the calf, seen from behind and from the inner side.

The triceps surse has been removed.

which is situated upon the posterior aspect of the knee and leg; its muscular belly is situated

chiefly in the sural region, while its tendinous portion is located in the posterior crural region.

The two heads, the inner head (gastrocnemius medialis) and the outer head {gastrocnemius later-

alis), arise by tendons from the upper extremities of the epicondyles of the femur and exhibit

aponeuroses upon their internal and external surfaces, extending downward almost to the middle

of the muscle. Beneath the somewhat stronger inner head is situated a bursa which communi-

cates with the interior of the knee-joint, the inner gastrocnemial bursa (Fig. 304) (see also page

136). Both heads of the muscle pass immediately over the posterior surface of the knee-joint

forming the inferior boundary of the popliteal fossa, and below the articulation they become

broader and are united in such a manner that their line of union is indicated by a median groove

which extends almost to their insertion into the common tendon. Somewhat below the middle

of the leg, the muscular tissue terminates rather suddenly in a broad tendon which becomes nar-

rower and fuses with that of the soleus.

The soleus (Fig. 304) is a flat, very broad, and rather thick muscle, the upper portion of

which is covered by the gastrocnemius, the lower portion being situated immediately beneath the

deep fascia to either side of the gastrocnemius tendon. The muscle arises from the capitulum,

posterior surface, and outer border of the fibula,, from the popliteal line and the surface immedi-

ately below it upon the posterior surface of the tibia, and from a tendinous arch passing over the

popliteal vessels between the tibia and fibula, the tendinous arch of the soleus. Shortly after its

origin the muscle becomes broader, and exhibits upon its posterior aspect an aponeurosis which

is continuous with a tendon which fuses with that of the gastrocnemius and also receives the

insertions of lower lying lateral muscular fasciculi. This tendon of the triceps suraj, broad at first

and becoming narrower and thicker as it passes downward, is known as the calcaneal tendon {tendo

Achillis). It is the strongest tendon in the entire body and is inserted into the upper margin

of the tuberosity of the calcaneus.

The triceps surce also includes the plantaris (Fig. 304), a small muscle with a very short but

rather strong belly and a very long slender tendon. It arises from the external epicondyle of the

femur, to the inner side of and somewhat above the outer head of the gastrocnemius, which partly

covers it, and the short muscular belly is directed obliquely outward and downward between the

gastrocnemius and soleus. The slender tendon lies upon the inner side of the soleus, runs down-

ward along the inner margin of the tendo Achillis, and fades away partly into this structure and

partly into the deep fascia of the leg.

The triceps surre is supplied by the tibial nerve. It produces plantar flexion of the foot. The plantaris acts as a

tensor of the tendo Achillis.

THE POPLITEUS.

The popliteus (Figs. 304 and 305) is a flat triangular muscle which is in a class by itself. It

is situated in the same layer as the soleus, with which it is directly related by its lower and outer
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margin, and is co\cacl by the gastrocnemius; it runs immediately over the posterior surface of
the knee joint. It arises (inserts) by a tendon from the e.xternal epitondyle of the femur and from
the arcuate ix)|jhteal hganunt and inserts (arises) in the triangular area above the jxipUteal line
upon the i>osteri(jr surfait- of the tibia. The lower jjortion of the muscle is covered by a fascia,

aponeurotic in character, which also gives origin to muscular libers. Beneath the tendon of origin
(insertion) is situated the popliteal bursa (see page 136), which communicates with the knee-
joint.

The |K>pliteus is supplied by the tibial ncn-c. It acts as a tensor of the articular capsule of the knee-joint and
helps to rotate the tibia inward (when the knee is flexed).

THH DEEP LAYER.

The muscles of this layer (Fig. 305) (the jxisition of which has Ix-cn previously described)
have experienced a i>eculiar displacement with reference to those- of the anterior group, since the
tibialis iK)sterior is pushed away from the tibia and situated in the middle, while the flexor digi-
torum lies against the tibia; the flexor hallucis consecjuently lies ujxjn the fibula, and therefore
to the outer and not to the inner side of the flexor digitorum, as might lx> expected. The corrc-cl
relation is rt-itore<l by a crossing of the muscles, that of the tibialis jjosterior occurring in the leg,
while the tendons of the fle.xor hallucis and of the fle.xor digitorum do not crvss until they reach
the sole of the fiH)l.

The tibialis posterior Figs. 305 and 312) is a long, rather flat, distinctlv i^enniform muscle
(the lower |K)rtion is only scmipenniform), which ari.sc-s by a short tendon from the upjxr portion
of the ixjsterior surface of the tibia, from the interosseous membrane, and from the inner surface
of the fibula Ix-side the flexor digitorum, which frecjuently partly covers it. Immediately below
this origin a ver)' strong tendon apix-ars in the middle of the muscle, verging graduallv to i'ts inner
border, anil pa.sses Ix-hind the internal malleolus to the .'^ole of the fool. The tendon is inserted
chiefly into the tulxrosity of the navicular bone ( Fig. 3 12). some fasciculi Ixing directlv prolonged
to the internal cuneiform and others radiating also to the remaining cuneiform bones and extend-
ing as far as the culx>id.

.•\lx)ve the malleolus, the tibialis ix)sterior crosses Ixneath the flexor digitonim, so that its
tendon assumes a |xjsition internal to that of the latter muscle. Behind the malleolus it is situated
within a tendon-sheath in the laciniatc liiiamint (see page 231).

The til>iali5 posterior is suppli«i by the tibial nene. It product-s plantar flexion of the foot and al«, elc.-aics ihc
inner margin of the sole (supination).

^^ «-»*"= mc

The flexor digitorum longus (Figs. 305 and 311) resembles the tibialis posterior in its
external appearance, h .> pennilorm alxjve, scmipenniform Ix-low. and lies at first upx)n the tibia
and, in the lower tourth of the leg, ixtween the tibialis posterior and the fle.xor hallucLs, the former
muscle bemg crosscxi by it at a slightly higher level. The muscle arises from the posterior surface
and interosseous crest of the tibia, and its tendon, like that of the tibialis posterior, is developed
upon the inner border of the muscle. This tendon is situated to the outer side of that of the
tibialis posterior and runs beneath the laciniate ligament to the sole of the foot (Fig. 311) where
u divides into four tendons for the outer four toes. These perforate the tendons of the flexor
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Fig. 306.—The muscles of the anterior surface of the lower leg and of the dorsum of the foot. The
transverse crural ligament has been removed.

Fig. 307.—The muscles of the lower leg and of the dorsum of the foot, seen from the side.

digitorum brevis and pass to the ungual phalanges. (Further details as to the relations of the

tendons are given on page 231.)

The muscle is supplied by the tibial nerve and flexes the second to the fifth toes (especially the ungual phalanges).

The flexor hallucis longus (Figs. 305 and 311) resembles the other two muscles in this group,

but it is somew'hat shorter and stronger and, at the same time, distinctly penniform. It is the

most external muscle of the group and preserves this relation throughout the leg. It arises by a

short tendon from the posterior surface and outer border of the fibula, below the origin of the

soleus, i. e., from the lower two-thirds of the bone, extending downward to just above the malle-

olus. A thick tendon which is situated in the center of the broad muscle, commences in the middle

of the leg and passes through the outer compartment of the laciniate ligament to the sole of the

foot (Fig. 311), where it crosses the tendon of the flexor digitorum and runs to the ungual phalanx

of the great toe and indirectly also to the other toes.

The muscle is supplied from the tibial nerve. It flexes the great toe and indirectly also the four lesser toes.

THE MUSCLES OF THE OUTER SIDE OF THE LEG, THE PERON.EI.

The posterior borders of both of these muscles are in relation with the soleus and with the deep

flexor group, while their anterior margins are in relation with the muscles of the extensor group,

from which they are separated in the lower third of the leg by the lower portion of the shaft of the

fibula and the external malleolus. They are situated in the external crural region.

The peronaeus longus (Figs. 306 and 307) is a very long, distinctly semipenniform muscle,

which arises by indistinctly separated anterior and posterior heads. The anterior head is a short

tendon from the head of the fibula, the contiguous portion of the external condyle of the tibia and

the crural fascia; the posterior springs from the upper two-thirds of the outer surface and outer

border of the fibula. At the junction of the middle and upper thirds of the leg, both heads

pass into a slightly flattened tendon upon the anterior surface of the muscle, which broadens as

it descends and passes beneath the retinacula peronaorum (Fig. 307) (see page 230) in the groove

behind the external malleolus, to the outer side of the sole of the foot. Deep down in the sole

the tendon lies in the groove of the cuboid (Figs. 311 and 312), is provided with a thick sesamoid

cartilage or sesamoid bone, and passes to the tuberosity of the metatarsal bone of the great toe,

some fibers being prolonged to the internal cuneiform and to the base of the second metatarsal bone.

The peronseus longus almost entirely conceals the origin of the peronaeus brevis; in the lower

part of the leg the latter may be seen both in front of and behind the margins of the peronaeus

longus or its tendon.

The peronwus longus is supplied from the peroneal nerve. It abducts the foot, assists in producing plantar flexion,

and elevates the outer margin of the sole (pronation).
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The peronaeus brevis (Fij^s. 306, J508, and 315) is shorter than the longus, which it markedly

resembles, and Ijv which it i^ hir^ely concealed. It arises from the outer surface and anterior

border of the lower half of the fibula as far down as the upper margin of the external malk-olus.

The tendon commences in the middle of the ujjjjcr portion of the muscle and then passc-s to the

anterior margin in a similar manner to that of the peromeus longus; it is situated in front of the

tendon of the peromeus longus, jjassing with it in the groove of the external malleolus and lx*nealh

the retinacula perona'orum (see page 230) to the tuberosity of the I'lfth metatarsal lx>ne, which it

embraces by a wide insertion (Fig. 315). Some filx-rs of the tendinous insertion are usually pro-

longed into the dorsid aponeurosis of the little toe.

The |»trona?us brevis is supplied also from ihc peroneal nene. li abducts the fool and agists in the prcxiudion of

dorsal flexion and pronation.

THE ANTERIOR GROUP. THE EXTENSORS.

The outer margin of this groujj is in relation with the iJerona.'i, but othen\ i.so it is entirely

isolated, since its inner margin is Ixjunded by the inner surface of the tibia. The muscles of this

group are situated in the anterior crural region.

The tibialis anterior (Figs. 306 and 316) is a long muscle which is broad above and narrow-

below. It is the strongest muscle of the grouj) and arises from the outer surface of the tibia as far

upward as the external condyle and from the interosseous membrane. The ui)per third of the

muscle is markedly adherent to the deep fascia of the leg, and somewhat below the middle of the

leg it develoj)S a llat, broad tendon which Ix-comes thicker and narrower as it dc^scends. This

tendon passes beneath the cruciate ligament (sc-e page 229)10 the dorsum of the foot, and upon

reaching the inner margin, is inserte<l into the inner and j)lantar surfaces of the internal cunei-

form bone and into the inner border of the base of the first metatarsal bone.

The muMle is supplied by the deep branch of the |XToneal nerve. It effects dor&al flexion and elevation of the

inner nurgin of the foot (supination).

The extensor hallucis longus (Figs. 306 and 316) is a rather weak semiix-nniform muscle

lying to the outer side ol the tibialis anterior and between it and the extensor digitorum. These

two muscles, particularly the latter, conceal the greater portion of the origin of the extensor

hallucis, which is from the inner surface of the lower two-thirds of the fibula and from the

adjacent jKirtion of the interosseous membrane, .\lmost immediately after its origin, a tendon

is formed which is situated in the anterior and inner jx)rtion of the mu.scle; it receives muscular

filxrs which are directed oblicjuely from above downward and from without inward and j)asscs

beneath the cmciate ligament lo the dorsal surface of the great tcx?.

The muscle is supplied by the dtx-p branch of the peroneal nerve. It extends the great toe.

The extensor digitorum communis longus (Figs. 306 and 315) is the outermost muscle

of the grouj), and is stronger than the extensor hallucis, which it othenvisc resembles. The
upper portion of this muscle is narrow and arises from the upper end of the fibula between the

peronaeus longus and the tibialis anterior, but its greater jx)rtion arises from the anterior border

of the fibula, extending downward to just above the malleolus, and from the interosseous mem-
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Fig. 308.—The muscles of the dorsum of the foot.

The compartments of the cruciate ligament have been opened and the tendons of the long extensors cut off shortly
before their insertions.

Fig. 309.—The plantar aponeurosis.

Fig. 310.—The superficial layer of the plantar muscles.
The plantar fascia has been largely removed from the surface of the flexor digitorum brevis.

brane. The upper portion of the muscle is adherent to the origin of the tibiaHs anterior and

to the deep fascia of the leg. The tendon is situated in the anterior margin of the muscle and

receives the middle and inferior fibers, which pursue a course similar to those of the extensor

hallucis. During its passage through the cruciate ligament or just above it, the tendon sub-

divides into four flat, rather weak tendons, which run to the dorsal aponeuroses of the second

to the fifth toes.

The peronaeus tertius (Figs. 306 and 315) seems to be a part of the extensor digitorum.

It arises from those fibers of the latter muscle which come from the lower portion of the fibula;

its flat tendon runs beneath the cruciate ligament with those of the extensor digitorum and is

inserted by means of a flat tendinous expansion into the dorsal surface of the fifth metatarsal

bone.

The extensor digitorum extends the four outer toes; and the peronaeus tertius assists in producing dorsal flexion of

the foot. Both muscles are suppHed by the deep branch of the peroneal nerve.

THE MUSCLES OF THE FOOT.

THE MUSCLES OF THE DORSUM.

Unlike the back of the hand, the dorsal aspect of the foot is provided with two short

extensor muscles. *

The extensor hallucis brevis (Figs. 306, 308, and 315) is a smaU, flat, triangular muscle

which is situated upon the dorsal surface of the bones, joints, and ligaments of the tarsus. It

arises in common with the extensor digitorum brevis, with which it is adherent, from the dorsal

surface of the calcaneus, passes forward and inward, and in the region of the base of the first

metatarsal bone becomes continuous with a flat narrow tendon which runs over the metatarsal

bone beneath the tendon of the extensor longus, the two tendons together forming the dorsal

aponeurosis.

The extensor digitorum brevis (Figs. 306, 308, and 315) arises together with the preceding

muscle from the dorsal surface and the adjacent portion of the lateral surface of the calcaneus,

and subdivides into three (rarely four) muscular bellies which terminate in very slender tendons

passing to the second, third, and fourth toes, and fusing with the tendons of the extensor digi-

torum longus to form dorsal aponeuroses.

Both muscles upon the dorsum of the foot are supplied by the deep peroneal nerve. They extend the toes. A

tendon for the little toe is rarely present.
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THE MUSCLES OF THE SOLE OF THE FOOT.

The muscles of the sole dilTer materially from those of the jjalm, since in addition to the

jrroups for the j^reat and little tors there is also a central muscular mass. This central group

is formed by the llexor di^'itorum hrevis and the quadratus planta-, an accesw^ry head of the

tle.xor digitorum longus which arises in the foot. The superficial muscles of the sole are covered

by the j>Iantar aponeurosis (plantar fascia) (Fig. 3og) (see page 233), with w hich they are partly

adherent.

THE MUSCLES OF THE MIDDLE OF THE SOLE OF THE FOOT.

The flexor digitorum brevis (Kig. 310) is a thick elongated muscle entirely covered by

the plantar fascia, ami forms the middle plantar fwintinc (see j^agc 233) (Fig. 30Q). It arises

by a short tendon from the inner tubercle of the calcaneus and from the jjlantar fascia, with

which the entire proximal half of the muscle is adherent. Just in front of the middle of the

sole it sulxlividcs into four bellies, terminating in four llat tendons, which behave in exactly

the Siime manner as do those of the llexor digitoami sublimis in the hand, /. «'., they are j>er-

forated bv the tendons of the llexor longus in the region of the j)roximal jihalanges and are

inserted chielly into the second phalanges.

The i)Osterior portion of the llexor digitorum brevis is in immediate relation with the two

alxluctors (hallucis and digiti \') which form the middle and external plantar eminences (Fig.

309), and the origin of the muscle is esj)ecially adherent to the alxluctor hallucis. Its anterior

portion covers the tendons of the llexor digitorum longus and the lumbricales and is in relation

on either side with the short muscles of the great and little toes.

The muscle is supplietl l>y the intern.il pl.int.ir nene.

The quadratus plantae, also termed the fft'xor acccssorius and the caro quadrata Sylvii

(Fig. 31 1 j, nia\ \k- regarded as a plantar head of the llexor digitorum longus. It is situatwl

U|X)n the dors;d surface of the llexor bre\is and is entirely covered by the latter muscle. It

takes origin by means of two hea<ls, of which the inner is usually the stronger, from the plantar

surface of the calcaneus and from the long i)lantar ligament, and the flat and aj^proximately

quadrangular muscle inserts into the outer margin of the tendon of the flexor longus digitorum

as it j)asses obli(|uely across the sole of the ftxn from within outward and from behind fonvard.

The insiTtion cKCurs before the flexor longus tendon has sulxlivided into its four digital slij)S

and after it has crossed the tendon of the flexor hallucis. .\t the crossing of these tendons they

a.ssume their jjrojjcr positions (sec page 222") and are always connected by anastomotic fibers.

While the tendon of the flexor hallucis nms in the long axis of the toe, and consequently in the

axis t)f traction, those of the flexor iligitorum pursue an oblicjue course as above described and

deviate from the axis of traction by about 30 degrees.

The ijiuulratus planl;e is supplied l>y ihe external plantar nerve. It converts the oblique axis of traction of the

tendons of the tlexor digitorum longus into a straight one and increases the traction upon the tendons.
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Fig. 311.—The middle layer of plantar muscles.
The flexor digitorum brevis, the abductor hallucis, and the abductor digiti quinti have been removed; the tendon

sheaths of the digits and of the peronsus longus have been opened.

Fig. 312.—The deep layer of plantar muscles.
The tendons of the flexor digitorum longus, the flexor hallucis longus, and the quadratus plantae have l)een removed.

THE MUSCLES OF THE BALL OF THE GREAT TOE.

The muscles of the ball of the great toe differ from those of the thenar eminence not only

in their number but also in the fact that one of them arises from the posterior extremity of the

calcaneus and the other two from the anterior portion of the tarsus. The ball of the great toe

consequently contains one long and two short muscles, while all four muscles of the thenar

eminence are practically of the same length, on account of the shortness of the carpus.

The abductor hallucis (Fig. 310) is a long, triangular, penniform muscle which occupies

the entire inner margin of the foot and whose origin is situated immediately alongside of that

of the flexor digitorum. It forms the internal plantar eminence (Fig. 309) and arises from

the inner tubercle of the calcaneus from the adjacent portion of the inner surface of that bone,

from the laciniate ligament, and also from the plantar aponeurosis, which covers the muscle

completely by the radiations of its middle portion. Soon after its origin, a fiat strong tendon

develops in the middle of the muscle, which is inserted by means of the internal sesamoid bone

into the first phalanx of the great toe and into its dorsal aponeurosis. The flexor hallucis brevis

is situated between the tendons of the abductor hallucis and flexor hallucis longus.

The muscle is supplied by the internal plantar nerve. Its chief function is the abduction of the great toe.*

The flexor hallucis brevis (Figs. 311 and 312) is much shorter than the abductor. It

arises partly from the plantar surfaces of the middle and external cuneiform bones and partly

from the tendinous prolongations of the long plantar ligament which form the sheath of the

peronseus longus. Like the flexor pollicis brevis, the insertion of the muscle divides into two

sHps, between which passes the tendon of the flexor hallucis longus. The inner slip, together

with the adductor hallucis, passes into the tendon of the internal sesamoid bone; the outer shp,

together with the adductor hallucis, passes to the external sesamoid bone. The outer margin

of the muscle is in relation with the abductor, the inner with the adductor hallucis.

The muscle flexes the great toe and is supplied partly by the internal plantar nerve and partly by the external plantar

nerve.

The adductor hallucis (Fig. 312) is a distinctly bicipital muscle and the two heads do

not unite until they almost reach the insertion. The oblique head is a round, strong, elongated

muscle arising from the plantar surface of the external cuneiform bone, in common with and

partly adherent to the flexor hallucis, from the bases of the second and third metatarsal bones,

*The marked development of most of the muscles of the great and little toes, in spite of the limited

range of motion of these digits within the usual coverings of the foot, allows of the conclusion that these muscles not

only move the toes, but that they play an important role in supporting the arch of the foot, especially since the abductor

digiti V does not extend to the toe at all, but is inserted into the practically immovable fifth metatarsal bone.
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and especially fron, the anterior extremity of the long plantar ligament (se-e ,,age ,4,). Thehroad tjtuscular belly ,s at lirst situated in the middle of the .sole, covering the jiantar interosse-iand ,t then passes tmvard toward the external sc-.samoid tone of the great t<x-, and in this situauon
unites wtth the weaker Iransvrrs, Ina.l. This arises by a ,,urely muscular origin from the plantar
xspect of the tarsometatarsal joints of the second to the fifth toes; it remains muscular untilas msertton, whde the oblique head usually exhibits an a.x.neurosis before reaching this point.Doth heads are tnserte.l together into the lirst ,,halanx of the great toe. the tendon of inscV^ion
containing (he external sesamoid bone.

The adductor haltuci. i. suppM,,! 1, ,1,. .M.rnal ,,lan,ar „cr>.. I,, chi.f f„„ni„„ is ad.lucion ot the great u,.

THE MUSCLES OF THE BALL OF THE LITTLE TOE.

The muscles of this group corres|.ond to those of the hvpothenar eminence b.
' '

mixr
and in function, but the abductor is much longer than the other two muscles

The abductor digit! quinti (Fig. 310) resembles the abductor hallucis not onlv in its ,K,<i.
lion but ,n uiany other resi^eCs. It forms the external plantar eminence, and is thii andbroad
behind and narrow an<l tendinous in front. It arises by a short tendon from the outer tubc-rcle
of the calcaneus beside the llcxor digitorum bre^is, and also quite extensivelv from the plantar
a|,oneurosis w-hich co>ers the greater portion of the muscle. The insertion is ,«rtlv into the
tuberosity of the fifth metatarsal bone and partly into the outer border of the first (Ihalanx of
he hit e toe. The inner margin of the abductor digiti \- is in relation with the flexor digitorum
brcvis behind and with the llexor digiti \' bre\is in front.

I. is supplied by tlie e.xumal ,,la„,ar nerve. lis special function is alxiuc.ion „( ,he linle ,oe.

The flexor digiti quinti brevis .Iigs. ,„o ami 3..) is a small elongated muscle which
arises chietly Irum the anterior ,K,r,ion of the long plantar ligament (sec page ,4.) and isnsmed by a short tendon into the first phalanx of the little toe. It is in rebtion e.x.emallv
\Mtli the third plantar interosseous muscle.

The opponens digiti quinti l-ig. .;, , , is smaller but somewhat broader than ,he flexor
brevis, the two n„,scles liaMng a common origin. It inserts into the outer border of the anteriorponton of the tifth metatarsal Ixme, extentling fonvar.l almost as ftir as the head. The muscle
is almost entirely co\ere(l by the abductor digiti \'.

heir „?„;«.""'
"'' ""'"""" "*" ' •"" ""•'•'"' "- "" "'• '"^" '''"'" "'"' Tl-cir chic, funcions arc indicated by

THE INTEROSSEl PEDIS.

There are, as in the hand, four dorsal and three plantar interossei .Fjcr.. ^.o to m.V
the former arise by two heads, the latter l,v one. The difference bc-tween the hand and the
foot consists in the iact that not the middle but the second toe receives the tendons of two dorsaJ
nucrossa (the l.rst and the second), while the third and the fourth pass from the outer .ide intothe extensor tendons of the third and fourth toes (Fig. 313). The inner head of the fir^t dorsal
interosseous is poorly developed; it arises only from the base of the first metatarsal bone andfrom the ligaments of the tarsometatarsal joint, not from the shaft of the bone
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The plantar interossei (Fig. 314) are stronger than the dorsal. They arise from the outer

borders of the three outer metatarsal bones and pass to the same borders of the corresponding

toes.

The interossei pedis are supplied by the external plantar nerve. Their functions are the same as those of the palmar

interossei, with certain modifications dependent upon the difference in their position (see page 203).

THE LUMBRICALES.

The lumbricales (Fig. 311) of the foot arise from the tendons of the flexor digitorum longus;

the first lumbricalis has a single origin from the inner margin of the first tendon and the other

Fig. 313.—Diagram of dorsal interossei of the foot. Fig. 314.—Diagram of the plantar interossei of the foot.

three have a bicipital origin. In the vicinity of the metatarsophalangeal joints, they pass from

the inner side into the dorsal aponeuroses of the toes. At their insertions are usually situated

small bursas, the himhrical hurscE.

These muscles are supplied in a variable manner partly by the external plantar nerve and

partly by the internal plantar nerve. Their functions are similar to the corresponding muscles

in the hand (see page 203).
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THE SYNOVIAL SHEATHS OF THE FOOT.

Like the tendons of ihc muscles of the forearm, the muscles of the leg run in synovial sheaths
as they pass into the foot. The retinacula of these synovial sheaths are formed partly by rein-

forcements of the deep fascia and partly by processes of the ligaments of the icxA.

Upon the dorsum of the foot (Fig. 315) are situated three synovial sheaths; one for the
tibialis anterior, one for the extensor hallucis longus, and a common one for the tendons of the
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FIG. 3.S-Thc tcndon-shcaths ami retinacula of dorsum and external surface of the fool (somewhat diagram:.maticK

extensor digitorum k,n.n,s and perona-us terWus. They commence in the leg and extend for
a variable distance upon the dorsum of the fcK>t. Their retinaculum is chieflv ^formed bv a rein-
torcement of the dorsal fascia of the fcH)t, the cruciale {autcrior annular) ligament, which arises
irom the outer surface of the calcaneus, where it is adherent to the interosseous talocalcaneal
hgament, and divides into a distal and a proximal band which form almost a right an-le with
each other (Fig. ;,o6). The proximal band runs to the internal malleolus, the distal to the dorsal
surfaces of the navicular and internal cuneiform bones, and when the latter band is prolonged
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to the external malleolus, as sometimes occurs, the ligament presents a cruciform appearance.

The outer undivided half of the ligament is connected at its origin with the inferior peroneal

retinaculum and the ligament contains three compartments separated by fibrous partitions, for

the three synovial sheaths.

At the outer side of the ankle-joint the two peroneal muscles (longus and brevis) have a

common synovial sheath (Fig. 315), the upper and lower portions of which are usually sub-

divided for a short distance. This sheath is held in place by two retinacula which are frequently

indistinctly separated. The superior peroneal retinaculum (Figs. 307 and 315) passes from

Tendon -sheath o) tibialis anterior~

Tendon-sheath of extensor halliicis longus

Tendon-sheath oj

tibialis posterior

Tendon-sheath of

flexor digitorum

Tendon-sheath of
extensor hallucis

longus

Calcaneal tendon

-Laciniate lig

Tendon of flexor hallucis

long.

Tendon-sheath

of flexor digi-

torum long.

Tendon-sheath

of tibialis

posterior

I Abductor hallucis X
Flexor digit, brevis X

Fig. 316.—The tendon-sheaths and retinacula of the internal border of the foot (somewhat diagrammatic).

the posterior border of the internal malleolus to the upper extremity of the tuberosity of the

calcaneus, and is also connected with the deep fascia of the leg. The inferior peroneal relinacu-

lum (Figs. 307 and 315) extends from the outer extremity of the cruciate ligament to the outer

surface of the calcaneus and its trochlear process.

At the inner side of the ankle-joint (Fig. 316) there are three synovial sheaths for the tibialis

posterior, the flexor digitorum longus, and the flexor hallucis longus. The sheath for the tibialis

posterior is the shortest and extends only to the inner border of the foot. The two remaining

sheaths are continued into the sole of the foot and extend as far as the decussation of the tendons.
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These sheaths are held in j)lace by the laciniaU' {inUrnal annular) ligament (Figs. 305 and 316),

a wide, poorly defined band which commences at the internal malleolus and passe;? partly to the

inner and uj)i)er Jjordtr of the calcaneus and partly to the plantar surface of the foot as far for-

ward as the na\icular Ujnc. It contains three di;>tinctly separated compartment;* for the three

synovial sheaths.

In the sole of the foot, in addition to the continuations of the synovial sheaths of the llexor

hallucis longus and digitorum longus, there is situated the special synovial slualh oj tin- ptrimcrus

longiis, which surrounds the tendon of this muscle in its jjassage across the sole within the grocjve

of the cuboid (Figs. 311, 312, and 316) and almost to the jxjint of its insertion.* This .sheath

is at first situatctl alx)ve (dorsiil to) the tlexor digitorum brevis and the tendon of the longus,

md its retinaculum is furnished by a j)r<)longation of some of the filx-rs of the long plantar liga-

ment which pass Ix'vond the culx)id to the Ixise of the metatarsal Ixjnes (see Jjage 141).

The tlexor tendons of the toes also jx)s.sess synovial sheaths which resemble those in the

lingers, although they are correspondingly shorter and smaller. The longest sheath is usually

that for the tendon of the llexor jK)llicis longus. The retinacula for these sheaths are the vagituil

liganunls, which are analogous to the similar structures in the lingers (see page 205).

Within the synovial sheaths of the second to the fifth toc-s exactly the same relations obtain

which we have previously obser\ed in the fingers, since the weak tendons of the llexor digitorum

brevis are perforated by the much stronger tendons of the llexor digitorum longus (see page 207).

THE FASCIiE OF THE LO^^TR EXTREMITY.
The lower exircniiiy i> enwloped in a \er\ strong la>ua iFig>. 317 to 320) which is unus-

ually thick in certain situations. In the dilTerent regions of the extremity this fascia receives

corresjjonding names, and we conse(juently sj)eak of the iliac fascia the fascia lata, the crural

fascia, the dorsal fascia of the fiH)l, and the plantar aponeurosis.

THE ILIAC FASCIA.

The iliac jascia covers the anterior surface oi the iliopsoas alx)ve the inguinal ligament.

M the inner margin of the j)soas major this fascia is continuous with the jK^lvic fascia; at the

outer margin it jjasses into the thigh with the iliopsoas and joins the jxxtineal fascia to form

the ilioprilincal jascia, a ix)rti()n of the fascia lata (see l)age 2^^2). In doing this the fascia is

attached to the anterior superior sj)ine of the ilium, to the inguinal ligament, and to the iliopec-

tineal eminence (tlu- iliopcctimal ligament) and diviiles the space Ixneath the inguinal ligament

into two compartments, an outer compartment for the iliopsoas and the femoral nerve, the lacuna

musculorum, and an inner one for the femoral vessels, the lacuna vasorum. The iliac fascia is

directly continuous with the transvers;dis fascia (see page 1O3). The lacuna vasorum is rounded

otT and lH)undeil internally liy the lacunar (Gimbernat's) ligament (sec page 164), and forms

the internal femoral ring (see page 27,^).

THE FASQA OF THE THIGH. FASaA LATA.
The jascia lata (Figs. 31 7 and 318) consists ot two layers which are separated only in certain

situations, and its difTerent portions vary greatly in thickness. It is composed of longitudinal

Within this sheath the tendon of the pcrona'us longtis develops a sesamoid bone (or cartilage).
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Fig. 317.—The fascia of the thigh seen from in front.

Fig. 318.—The fascia of the thigh seen from behind.

Fig. 319.—The fascia of the lower leg seen from behind.

Fig. 320.—The fascia of the lower leg, seen from in front, and the dorsal fascia of the foot.

and transverse fasciculi which are so arranged that sometimes one set and sometimes the other

preponderates, or both may occur together. In a general way the posterior portion of the fascia

lata is stronger than the anterior and the external portion is decidedly thicker than the internal.

Upon the posterior surface of the thigh the ver}^ thin superficial layer of the fascia lata covers

the glutaeus maximus, while the deep layer passes beneath the muscle, and over that portion

of the glutaeus medius which is not covered by the maximus, the fascia assumes a markedly

tendinous or aponeurotic character and is termed the gluteal jascia (Figs. 238, 240, and 241).

In the gluteal sulcus (Fig. 318), over the lower portion of the glutaeus maximus, the fasci-a con-

tains numerous strong transverse fasciculi, and over the flexor rnuscles it is of average thickness

and is composed chiefly of transverse fasciculi which are especially well marked in the popliteal

region, where the superficial layer of the fascia lata covers in the popliteal space and its con-

tents, the deep layer enveloping its muscular margins.

The strongest portion of the fascia lata is situated upon the outer side of the thigh and is

known as the iliotlhial (or MaissiaVs) hand (Figs. 296 and 318). This band is composed chiefly

of strong tendinous longitudinal fascicuh and receives the insertion of the tensor fascia latee*

and of a portion of the glutaeus maximus (see page 211). Its lower extremity is attached to

the external tuberosity of the tibia, and beneath it is situated the vastus laterahs with its large

aponeurosis. In the lower portion of the thigh the fascia lata gives ofif a septum upon either

side, and these pass between the femoral muscles to the lips of the hnea aspera, forming

the internal and external intermuscular septa. Just below the inguinal ligament the fascia lata

is composed of two layers. The superficial layer passes over the anterior surface of the sar-

torius and the great femoral vessels; the posterior goes behind the sartorius and covers in the

iliopectineal fossa (see page 2 10) and the groove between the vastus medialis and the adductors.

Over the adductor muscle the fascia is very thin and transparent. The portion of it covering

the pectineus is also called the pectineal jascia; it unites with the lower extremity of the iliac

jascia to form the iliopectineal jascia covering the fioor of the iliopectineal fossa.

Immediately below the inguinal ligament the superficial layer of the fascia lata exhibits a

free internal margin, the jalcijorm margin (Fig. 317), which, together with the pectineal fascia,

bounds a round or oval depression in the fascia lata, the oval jossa (saphenous opening). The

inferior portion of the falciform margin, which passes almost imperceptibly into the pectineal fascia,

is called the injerior cornu, while the superior portion, extending upward to the lacunar ligament,

is termed the superior cornu. The opening of the oval fossa is covered by a portion of the

superficial layer, the cribrijorm jascia, which contains a considerable quantity of fat and

quite a number of foramina, the largest of which gives passage to the great saphenous vein (the

internal saphenous vein). This vein comes from the foot and leg, runs upon the fascia lata, and

* The surface of the tensor fasciae latse is also covered bv a verv thin laver of the fascia lata.
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THE BURS.t OF THE LOWER EXTREMITY.

empties into the femoral vein, which is situated in the region of the oval fossa. The oval fossa (the
aphenous openinj,) is the external or subcutaneous femoral ring and the external orifice of the
lemoral canal. (For a more detailed description the reader is referred to the text-books and
atlases of tojjograjjhic anatomy.)

THE FASQA OF THE LEG. FASQA CRURIS.
The jasda cruris ,Figs. 319 and 320) envelops the muscles of the leg, but i. wanting

over the mner surface of the tibia; it is thickest anteriorlv U-low the knee, where h
IS adhcTcnt to the extensors,, the peron.ei, and the tendons of ,he pes ansc-rinus. It
gives off the antcnor inUrmuscular septum, which passc-s between the extensors and the
peronxi to the anterior lx)rder of the libula, and the posterior intermuscular septum
which passes between the peron.ei and the llexors to the posterior lx)rder of the fLla'
and Its upper and inner portion is adherent to the pes anserinus (see page 219). Uix)n the'
posterior aspect of the leg it diNides into a superficial and a deep laver, the former cover-
ing thcMnccps sur.T, the latter the dee}, group of llexors; the triceps su'ra- and its tendon, the
tendo Achilhs, are consequently completely invested by this fascia. In addition to the previously
described retinacula (see page 230) the fascia cRiris is especially reinforcc-d by the transverse
crural hgamcnt, which is composed of transverse fasciculi passing from the tibia to'the fibula above
the ankle. It is situated to the pro.ximal side of the cn.ciate ligament, with which it gradually
becomes continuous.

THE FASCIJE OF THE FOOT.

^^'hile the dorsal fascia of the foot (Fig. 320) is an exceedingly thin layer, the plantar aponeurosis
(Hg. 309) IS the thickest portion of the entire fascia of the leg. In the middle of the ^Av it consists
of a verv- thick aponeurotic layer, composed chiefly of longitudinal fasciculi with some fibers which
pass obliquely toward the lateral margins of the foot. The proximal portion of the aponeurt>sis arises
from the inner and outer tubercles of the calcaneus and is closely adherent to the Ion- muscles
of the foot which take their origins from the same lx.ny points; it is considerably thicker than
the broader distal portion. The aponeurosis together with the long muscles forms the thrtx-
plantar eminences

i internal, middle, and external: see pages 22^ to 227). Its lateral i>ortions are
much weaker than the central portion, and the thickest i>art of the lateral portion is .ituatcxi over
the origin of the abductor digiti \-. Numerous slender fasciculi pass from the entire margin of
the aix)neurosis to the skin, and toward the toes the aponeurosis divides into four slips, corresmnd-
ing to the tour outer toes, which are lx)und together by transverse fibers, the transvrrse ja.ciculi
Uix)n the toes the aponeurosis gradually disiij.j.ears in the connective-tissue layers of the skin

Both the lascia lata and the fa.scia cruris, like the fascix of the upper extremity, give passage
lu vessels and nerves.

.or a

THE MOST IMPORTANT BURS^ OF THE LO\^'ER EXTREMITY.
1. The subcutaneous trochanteric bursa, the chief bur>.i upon the great trochanter.
2. The trochanteric bursa oj the glutcrus maximus (see page 2i2,Vi£:. 20;

\

3. The gluteojemoral burscr (see page 212, Fig. 295), inconstant.
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4. The sciatic bursa 0} the glntcrus maxinms, between the tuberosity of the ischium and the

glutaeus maximus.

5. The anterior {trochanteric) bursa 0} the ghitcrns medius, between the tendons of the glutaeus

medius and maximus.

6. The posterior {trochanteric) bursa oj the glutaus medius, between the tendons of the

glutaeus medius and the piriformis (see page 212).

7. The trochanteric bursa 0} the glukPMS minimus, at the insertion of the muscle of the same

name into the great trochanter.

8. The piriform bursa, at the insertion of the muscle of the same name into the great

trochanter.

9. The bursa oj the obturatorius internus fsee page 213, Fig. 301).

ID. The bursa oj tlie rectus jcnioris, at the origin of the muscle of the same name from the

margin of the acetabulum.

11. The iliopectineal bursa (see page 211, Fig. 298) occasionally communicates with the

hip-joint.

12. The subtendinous iliac bursa, at the insertion of the iliopsoas into the lesser trochanter.

13. The pectineal bursa, at the insertion of the muscle of the same name.

14. The superior bicipital bursa, at the origin of the long head of the biceps.

15. The injerior bicipital bursa, between the tendon of insertion of the biceps and ihe long

external lateral ligament of the knee-joint.

16. The subcutaneous prepatellar bursa (see page 136, Figs. 317 and 320). .

17. The subjascial prepatellar bursa (see page 136).

18. The subtendinous prepatellar bursa (see page 136).

19. The suprapatellar bursa (see page 135) comm^unicates almost always with the knee-

joint.

20. The subcutaneous injrapateUar bursa, in front of the upper extremity of the ligamentum

patellae (see page 136, Figs. 317 and 320).

21. The deep injrapateUar bursa (see page 135).

22. The subcutaneous bursa oj the tuberosity oj the tibia, a subcutaneous bursa over the tubercle

of the tibia.

23. The sartorial bursa (see page 214, Fig. 298).

24. The anserine bursa (see page 219, Fig. 298).

25. The popliteal bursa (see pages 136 and 221) communicates with the knee-joint. ^

26. The internal gastrocnemial bursa (see pages 136 and 220, Fig. 303) also communicates ^

with the knee-joint.

27. The semimembranous bursa (see pages 136 and 219) may communicate with the knee-

joint.

28. The subcutaneous external malleolar bursa, subcutaneous bursa over the external

malleolus.

29. The subcutaneous internal malleolar bursa, subcutaneous bursa over the internal mal-

leolus.

30. The bursa oj the sinus tarsi, in the interosseous ligament in the sinus tarsi between the
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talocrural and talonavicular articulations, may communicate with the articular cavity of the

talocalcaneonavicular articulation.

31. The subtendinous bursa oj the tibialis anterior, at the- insertion of the tendon of the tibialis

anterior.

32. The subtendinous bursa oj the tibia/is posterior, at the ins^-rtion of the tendon of the
tibialis posterior.

33. The subeutaneous calcaneal bursa, a subcutaneous bursa Ix-neath the tulx-r calcanei.

34. The bursa oj the calcaneal tendon, at the insertion of the tendo AchiUis.

35. The intermelatarsophalani^eal bursa, corresjjonding to the intermetacarix)ijhabn^eal
bursie.

36. The lunibrical burscr (sec jjajjc' 228),

[As in the case of tlie uijjur extremity, s<j Umj in the lower a classilkation of the muscles of each of ihe grr>ups rccog-
nizcd above into post-axial and pre-axial sets can Ik- made. Owing, h.jwever, to a rotation which the l<nver limb under-
goes during its development, an inversion of its surfaces, as comi)ared with thos*.- of the upj>er limb, occurs, so that the
I)OSt-a.xial muscles of the tliigh, leg, and foot are situate*! on the antericjr surface and the pre-axial muscles on the posterior
surface. Furthermore, there is not, in the nerve ple.vuses of the lower limb, that definite separation of the fiber* of the
pre-axial and post-a.xial muscles into distinct cords, such as are found in the brachial plexus, but the j.n-axial and {kjsi-

axial fibers do not complete their separation, as a rule, until they have reai hed the lower third of the thigh, the division
of the great sciatic nerve into the tiljial and peroneal nerves occurring at alxjut that level.

Bearing these facts in mind, a morphological classification of the musck-s of the lower limb may be made as follows:

I. TuK Muscles of thk Hip.

(<i) Post-axial muscles: gluUcus maximtis, qluttrus medius, gliiUnis minimus, and tensor jascitr lata.

(/') Pre-axial muscles: iliacus, piri/onuis, obturator extrnius, obturator inlernus, gcmetli, and qu<idralus jemoris.

II. Tm: Mcs( LIS or thk Thigh.

(a) Post-axial muscles: sartorius, quadriceps jemoris, and biceps jemoris (shorter head).*
(ft) Pre-axial muscles: pcctineus, gracilis, adductor lonqus, adductor bm-is, adductor magnus, adductor minimus,

semimemhranosus, semitcudiuosus, and biceps jemoris (long head).

III. Thk MescLKs of thf. Lkc.

(u) Post -axial muscles: extensor digitorum longus, peromrus tertius, extensor hailucis longus, tibialis anterior
perona-us longus, and pcron<eus breiis.

(b) Prc-a.xial muscles: gastrocnemius, plantaris, soleus, popliitrus, jlexor digitorum longus, tibialis posirrior, fifxor
hallucis longus, and quadra tus planttr.-\

IV. Thk MescLF.s of the Foot.

(<i) Post-axial muscles: extensor digitorum brei-is and extensor hallucis bre-.-is.

^!'\ f
'*^"^^'^'' muscles: flexor digitorum bre-.is, abdiuUtr hallucis, flexor breiis hallucis, abductor digit! quinli. oppo-

'••IIS digiti quinti, lumbricalcs, adductor hallucis, jlexor brnis digiti quinli, and interossei.—F.D.]

* The biceps femoris really represents two muscles with a common insertion; its long head is a pre-axial muscle
and its short head belongs primarily to the gluteal set of muscK-s.

t The quadratus plant:v. altlu>ugh situated in the f.xM. is neverthek-ss mon>hologically one of the muscles of the leg,
being a derivaUvc of the same muscle mass which gives rise to the fle.xor longus hallucis and the Ubiaiis posterior.
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superior, 130
of tympanic canaliculus, superior,

54
Apex of fibula, loi

of patella, 99
of pyramid of temporal bone, 55

Apical odontoid ligament, 115
Aponeurosis, 143

palmar, 198, 207, 20S
Apophyses, 20
Appendicular skeleton, 22

Aqua^ductus cochlea;, orifice of, 56
vestibuli, aperture of, external, 55

Arch, costal, ^^
lumbocostal, external, 165

mternal, 165
of Haller, 165
of soleus, 220
of vertebrne, 22, 23

ligaments between, 112

pubic, 131
superciliary, 60

tendinous, 143
zygomatic, 38, 39, 40

Arcuate eminence, 54
ligament, 128

external, 156, 165
internal, 165

line, 95
[lopliteal ligament, 135

Arm, bones of, 85
upper, extensor surface of, muscles

of, 189
flexor surface of, muscles of, 1S8

Arm, upper, muscles of, 1S5, iSS
classification, 209

Artery, vertebral, 25
canal for, 26

Arthrodia, no
Articular capsules, 108

of hip-joint, 132
of phalanges of foot, 137

of hand, 127
cartilages, 21, 108
circumference of radius, 88

of ulna, 88
crest of sacrum, 29
discs, 108, iiS

of elbows, 123
eminence, of occipital bone, 40

of temporal bone, 53
margins, 108, 109
processes, 20

of sacrum, superior, 29
of vertebrae, 23

surfaces of calcaneus, 103
of patella, 99
of radius, carpal, 89
of tibia, inferior, 100

superior, 99
Articularis genu muscle, 215

subcrureus muscle, 215
Articulations, 107, 108

acromioclavicular, 120

ankle, 137
atlantoaxial, 113, 115
atlantoepistrophic, 113
atlantooccipital, 113, 115
ball-and-socket, no
biaxial, no
bilocular, 108
calcaneocuboid, 137, 138
carpometacarpal, common, 124,

125
of thumb, 124, 125

Chopart's, 138
cochlear, 109
compound, 109
condyloid, no
costotransverse, 116
coxal, 131
cuneonavicular, 137, 13S

digital, 128, 137, 139
ellipsoidal, no
gliding, no
hinge, 109
hip, 131
humeroradial, 122

humeroulnar, 122

intercarpal, 124
interchondral, 117
intermctatarsal, 137, 139
interphalangeal, 128, 137, 139
intertarsal, 137
intervertebral, in
Lisfranc's, 139
metacarpophalangeal, 127

of thumb, 127
metatarsophalangeal, 137, 139
of astragalus, 137
of atlas, 113
of axis, 113

Articulations of carpus, 124
of costal cartilages, 117
of elbow, 122

of fibula, 136
of fingers, 127
of first and second cervical verte-

brae, 113
of foot, 137
of hand, 124
of head, 117
of knee, 133
of pelvic girdle, 128
of phalanges of foot, 157

of hand, 127
of pisiform bone, 124, 125
of ribs with sternum, 116, 117

with vertebral column, 26, 116,

of sacrum, 113
of shoulder, 121

of sternum with ribs, 116, 117
of talus, 137
of tibia, 136
of toes, 137
of upper extremity, 119
of vertebral column, no

with ribs, 26, 116, 117
of wrist, 124
pelvic, 1 28
pivot, 109
polyaxial, no
radiocarpal, 124
radioulnar, distal, 123

proximal, 122

sacroiliac, 128
saddle, no
simple, 109
spheroid, no
spiral, 109
sternoclavicular, 119
sternocostal, 117
talocalcaneal, 137, 138
talocalcaneonavicular, 137, 138
talocrural, 137
talonavicular, 138
tarsal, 137, 138
tarsometatarsal, 137, 139
temporomandibular, 118

tibiofibular, 136
transverse, of tarsus, 13S

trochoid, 109
true, 108 ^
uniaxial, 109 ^'

with longitudinal axis, 109
with transverse axis, 109

unilocular, 108

Astragalus, 102. See also Talus.

Atlantoaxial articulations, 113, 115

Atlantoepistrophic articulations, 113

Atlantooccipital articulation, 113, 115

membrane, 115
anterior, 115
posterior, 115

Atlas, 23, 25
articulations of, 113
development of, 31
lateral masses of, 25

transverse ligament of, 114

i
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Attollcns auricula; muscle, 170
Atlraliens auricula; mustU-, 1 79
Auditory canal, internal, 55

foramen, internal, 35
meatus, external, 38, 40

internal, 43
Auricular surface of ilium, (<5

of sacrum, ?i)

Auricularis anteritjr muscle, 17S, 17^

muscle, 1 78

functions of, i -i)

nerve supjjly of, 170
posterior muscle, 178, 170
superior muscle, 178, 179

Axial skeleton, 22

Axillary lx)rcler of scajjula, 84
fascia, 207
fossa, 147
margin of sca|)ula, S3

Axis, 23, 25
articulations of, 113
<iens of, 25
(levelojjment of, 31
odontoid jirtKcss of, 25

Kack, fasciae of, 156
muscles of, 144
development of, 156
flat, 145

(ieveloimu-nt, 156
long, I4Q

tievelopmcnt, 156
short, 154

develoijmcnt, 156
Ball of great toe, muscles of, 226

of little toe, muscles of, 227
Ball-ancl-socket joint, no
Bas;il ligaments, dorsal, 127, 141

interosseous, 127
metatarsal, 141

plantar, 141
volar, 127

Base of mandible, 71

of metacarpal Iwnes, cji

of metatarsal bones, 105
of patella, OO

f ]ihalanges of fingers, 92
of tiK's, 105

of scapula, 83
Basilar portion of occipital l>one, 40,

45
Basipharyngeal canal, 49
Basis cranii externa, 39
Belly of muscle, 142

Bianicular muscles, 142

Biaxial joints, 1 10

Biceps hrachii muscle, 1S5, iSS

function of, i8ti

nerve sujiply of, iSi)

tendon of long head of, 121

fcmorir. muscle, 200, 21S

function of, 218
nerve supply of. 218

Bichat's fat mass, 182, 183
Bicipital bursa, inferior, 234

superior, 234
groove, external, iSS, 207

Bicipital groove, internal, iSS, 207
of humerus, 85

ridges, 86
Bicipitoradial burs;i, 1S9

Bifurcate ligament, 140
Bil(Hular joints, 108

Hipenniform muscles, 142

Bipinnate muscles, 142

Bi venter cervicis muscle, 152
mandibulic muscle, 174
muscle, 142

Blo»xi vessels of lx)nes, 21

Bone-cartilage, 20

Bone-marrow, 21

Bones, 19

bloodvessels <jf, 21

IjHKul, 19

calcinetl, 20

composition of, 20

development of, 21

Hat, 19

heads of, 20

inorgimic constituents of, 20

irregular, 20

long, 10. See also Long boitfs.

macerated, 20

membranous, 21, 22

neck of, 20
nerves of, 21

nutrient canals of, 20

organic ccjnstituenls of, 20
I'neumatic, 19
sh»jrt, K)

tissue of, 20

tubular, 10

visceral, 22

Bony locking mechanisms, loS, 109
|>elvis, 93
tissue, 20

Brachial fascia, 207
Brachialis muscle, 1S5, 1S9

function of, i8f)

nerve sujiply of, i8<)

Brachioradialis muscle, 1S5, 194
function of, 195
nerve supply of, 105

Branchiomeric musck^, 1S4, 185

Breast -bone, 22, 34. See also Ster-

timn.

Broad Ixmes, 19

Buccal fat mass, 182, 1S3

Buccinator crest, 73
muscle, 180, iSi

Buccopharyngeal fascia, 184
Bulbus vena- jugularis superior, 56
Bur<;e, anserine, 210, 234

bici|)ital, inferior, 234
superior, 234

bicipitor.idial, i8<)

calcaneal, subcutaneous, 235
coracobrachial, 20S
cubital interosseous, 20S
digital, dorsal subcutaneous, 208
gastrocnemial, internal, 136,220, 234
gluteofemoral, 212, 233
iliopectineal, 133, 234
infrapatellar, deep, 135

subcutaneous, 136, 234

Burs*, infraspinatus, 208
intermetacar|xjphalangeal, 20«}

intermetatarsophalangeal, 235
intratendinous olecranal, 208
latissiinus, 146
lumbrical, 228
malleijlar, sul>cutaneous exTernal,

-^^
internal, 234

metacar|>ophalangeaI, dorsal sub-

t uianeuus, 208
mucous, 143
of calcaneal tendon, 235
of extenscjr carjii radialis brevis, 2C-S

of flexor carpi radialis, 209
ulnaris 208

of glula-us maximus, sciatic, 234
trochanteric, 212, 233

mi-dius, anterior troclianteric, 234
|xisterior, 21 2

trochanteric, 212. 234
minimus, trochanteric, 234

of laiissimus dorsi, 146
of lower exTremity, 233
of obturator intemus, 213
of obturatorius intemus, 213, 234
of rectus femoris, 234
of semimembranosus muscle, 219
of sinus tarsi. 234
of teres major, 20S

of tibialis anterior subtendinous,

posterior subtendinous, 235
of tuln-rosity of tiba, subcutaneous,

of upiK-r extremity, 208
olecranal, 20S
pectineal, 234
piriform, 234
I>opliteal. 136. 220. 221, 234
prefiatellar. sulnrutaneous, 136, 234

subfascial. 136
subtendinous, 136

sanorial, 214, 234
sciatic, of glutxus maximus, 234
semimembranous, 136, 2iq, 234
subacromial, 20S
sulxutanetius epicondylar, 20S

olecranal, 208
suUleltoiil. 186. 20S

suljsca))ular. 121. 18S

subtendinous iliac, 234
olecranal. 208

suprapatellar, 135, 234
synovial, loS

communicating. loS

trochanteric, 212
anterior, of gluteus medius, 234
of gluia*us minimus. 234
maximus. 212, 233

posterior, of glutajus mcdius, 212,

sulxrutanc^jus, 233

Calcaneal bursa, subcutaneous, 235
tendons, 220

bursa of, 235
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Calcaneocuboid articulation, 137, 13S

ligament, 141
plantar, 141

Calcaneofibular ligament, 140
Calcaneonavicular ligament, 141

dorsal, 140
plantar, 141

Calcaneotibial ligament, 139
Calcaneus, 102, 103

articular surfaces of, 103
body of, 103
development, 106

facets of, 103
groove of, 103
surfaces of, 103

Calf muscles, 219
Calvaria, inner aspect of, 44
Canal, adductor, 217

alveolar, 67
auditory, internal, 55
basipharyngeal, 49
carotid, 55, 58

external orifice of, 40
condyloid, 40, 45

anterior, 40, 45
posterior, 40

dental, inferior, 72

facial, 56, 57
geniculum of, 57

for vertebral artery, 26
vein, 26

Hunter's, 217
hypoglossal, 40, 45
infraorbital, 67

entrance of, 75
inguinal, 159
mandibular, 72
musculotubar, 55, 58
nasal, 75
nasolachrymal, 64, 67, 75
nutrient, of arm, 87

of bones, 20

of radius, 89
of temporal bone, 57
palatine, 69
pharyngeal, 49, 51

pterygoid, 50, 78
pterygopalatine, 51, 69
sacral, 29
spinal, 31
vertebral, 31
vidian, 50

Canaliculi, caroticotympanic, 58
Canaliculus chorda^ tympani, 57

cochlea?, orifice of, 56
mastoid, 58
tympanic, 58

Canalis vertebralis, 31
Canine fossa, 66
Caninus muscle, i8r

Capitular ligament, anterior, 136
posterior, 136
transverse, of foot, 139

of hand, 127
Capitulum of humerus, 86

of ulna, 88
Capsules, articular, 108

of hip-joint, 132

Capsules, articular, of phalanges of

foot, 137
of hand, 127

Caro quadrata Sylvii muscle, 225
Caroticotympanic canaliculi, 56, 58
Carotid canal, 55, 58

external orifice of, 40
foramen, external, 56

internal, 55
fossa, 172, 174
groove, 41, 48
tubercle, 26

Carpal articular surface of radius, 89
bones, 82, 89

articulations of, 124
central, 91
development, 91
supernumerary, 91
surfaces of, 90, 91

eminence, radial, 90
ulnar, 90

groove, 90
ligaments, 126

dorsal, 203, 208
extensor tendon sheaths be-

neath, 203
radiate, 127
transverse, 127, 205
volar, 208

Carpometacarpal articulation, com-
mon, 124, 125

of thumb, 124, 125
ligament, dorsal, 127

volar 127
Carpus, 89

articulations of, 124
ligaments of, 126

Cartilages, 21

articular, 2t, 108

bone, 20

costal, 33
articulations of, 117

interarticular, loS

semilunar, 133
functions of, 136

Cavities, glenoid, 84, 121

nasal, 76
oral, roof of, 78
orbital, 73
pelvic, 130

Cells, ethmoidal, 63, 64
frontal, 63
lachrymal, 63, 65
mastoid, 53
maxillary, 63, 67
palatine, 63, 70
sphenoidal, 63

Centers of ossification, 21

Central carpal bone, 91
tendon of diaphragm, 164, 165

Cerebral juga, 41
of sphenoid bone, 50

surfaces of frontal bone, 41, 60
of orbital plates, 61

of parietal bone, 59
of sphenoid bone, 42, 49
of temporal bone, 52

Cervical fascia, 177

Cervical muscles, prevertebral, 176
ribs, 35
vertebrce, 23. See also VertebrcE,

cervical.

Cervicalis ascendens muscle, 149
Chassaignac's tubercle, 26
Check ligaments, 108
Chiasma of tendons, 207
Choana?, 39 76
Chopart's joint, 13S

Chorda dorsalis, no, 115
tympani, 57

Clavicle, 83, 85
body of, 85
development, 85
extremities of, 85

Clavicular notches, 34
portion of pectoralis major muscle,

167
Clinoid process, anterior, 41, 49

middle, 48
posterior, 48

Clivus, 43, 45, 48
Coccygeal cornua, 30
Coccyx, 30
development of, 31
joints of, 113
movements of, 113

Cochlear joint, 109
Collar bone, 85. See also Clavicle.

Colles' ligament, 159
Common carpometacarpal joint, 124,

125
meatus of nose, 77

Communicating synovial bursas, 108

Complexus minor muscle, 151
muscle, 152

Compound joints, 109
Compressor narium, 182

Concha nasalis inferior, 64, 67, 77
Conchas nasales, 77

media, 63
superior, 63

sphenoidales, 48
Conchal crest, 67, 69
Conduction ligaments, 108

Condyles, 20

femoral, 98, 133
of occipital bone, 45
of tibia, external, 99

internal, gq
Condyloid canal, 40, 45

anterior, 40, 45
posterior, 40

fossa, 45
joint, no
portions of occipital bone, 45
processes, 200

of mandible, 71, 73
posterior, 72

of skull, 38
Conoid ligament, 120

Coracoacromial ligament, 120

Coracobrachial ])ursa, 208

Coracobrachialis muscle, 185, 189

function of, 189
nerve supply of, 189

Coracoclavicular fascia, 170
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Coracoclavicular ligament, 120

Coracohumcral ligament, 121

Coracoid prtxtss of scapula, 84
tuberosity, S^

Comua of fascia lata, 232
of hyoid bone, greater, 73

le^iser, 73
Coronal suture, 36, 37, 79
Coronoid fossa, 86

process of cranium, 38, 72
of mandible, 71, 73
of ulna, 87

Comigator sufK-rcilii muscle, 179
Costa-, 32. See also Ribs.

Costal arch, 33
cartilages, ^^

artii ulations of, 117
groove, 33
portion of diaphragm, 164
process, 24
surface of scapula, S3
tulxrrcle, ligament of, 116
tulxTosity c)f clavicle, 85

Costoclavicular ligximent, 119
CusiiHoracoid membrane, 170
Costotransverse articulations, 116

foramen, 117
ligament, anterior, 116

middle, 116
|H)siiTii)r, 116
superior, 1 16

Cotyloid ligament, 131

notch, i)(>

Coxal Ixine, 93
development, 96

joint, 131

Cranial b<jnes, 44, 45
fossa;, 4>-43

anterior, 41

middle, 41

pcjsterior, 41, 43
vault, inner asjjcct of, 44

Cranium, ^6. Sec also Skull.

itrrhr.ilr. 44. 45

Cr.ii . 160
163

of, 163

a, 163Crem.i

Crest, io
buccinator, 73
conchal, 67, (k)

ethmoidal, 67, 6g
for rectus ca])itis posticus major

muscle, 47
frontal, 41, 61

infratcnifHjral, 39, 30
lachnt'mal, anterior, 67

posterior, 65
nasal, 68, 60
occipital, external, 46

internal, 44, 46
of fibula, 101

of head of ribs, 33
of ilium, 04

lips of, 04
of neck of ribs, 32
of pubis, 95

16

Crest of sacrum, 29
of tibia, 100
orbital, of sphenoidal bone, 50
sphenoidal, 48

Cribrifijrm fossa, 232
plate of ethmoid bone, 41, 61, 62

Crista galli, 41, 62

Crucial eminence, 43, 46
ligament, 134

anterior, 134
of palm, 205
|x>sterior, 134

Cruciate ligament, 115, 229
Crural ligament, transverse, 233
Crus, inner, of <liaphragm, 165

interme<lium of diaphragm, 165
laterale of diaphragm, 165

media le of dbphragm, 165

of subcutaneous inguinal ring, an-
terior, 159

inferior, 15S

jxisterior, 159
su|>erior, 158

Cubital interosseous bursa, 208
Cul)oid Ixjne of fix)t, 102, 104

ilevelopment, 106

Cuboidt"onavicular ligament, dorsal,

I4«

plantar, 141

Cucullaris muscle, 145
functions of, 146
ner\e supply of, 146

Cuneiform bones, external, 104
first, 104
internal, 104
middle, 104
of f(X)t, 102, 104
development, 106

of hand, S<), 90, 91
second, 104
third, 104

ligaments, navicular dorsal, 141
Cuneoculxiid ligament, tlorsal, 141

inleross«>us, 141

plantar, 141

Cuneometatarsal lig:tments, inter-

osseous, 141

Cuneonavicular articulation, 137, 13S

Deep head of flexor pollicis brcvis

muscle, i(>9

infrapatellar buryi, 135
layer of calf muscles, 221

of ccr\ical fascia. 177
of extensors of forearm, oblique,

straight, 197
of flexor muscles of forearm, iga

muscles of neck. 175
fxisterior sacrococcygeal ligament,

> I >

temporal fascia, 1S4
Deltoid ligament, 139

tuberosity, S6
Deltoideojx'ctoral triangle, 167
Dcltoideus muscle, 1S5, 1S6

Deltoideus muscle, funaion of, 186
ncr\e supply of, 186

Dens epistrophei, 25, 26, 114
of axis, 25

Dental canal, inferior, 73
foramen, inferior, 73

Depressor anguli oris muscle, 181

labii inferioris muscle, 181

septi nasi muscle, 181

Descriptive anatomy, definition, 117
Designations of [xjsitions, 17, 18

Diameters of jx'lvis, 131
Diaphragm, 164

crura of, 165
developmrnt, 166
foramina of, 166
functions of, 166
nerve supjtly of, 166

Dbphysial center of ossification, 3i

Dia|)hysis, 19
Dianhrost-s, 107, loS. See also ArlU'

ulations.

Digastric fossa, 40, 72
muscle, 142, 174

functions of. 174
ner>e supply of, 174

Digital articulations, 128, 137, 139
bursa-, dotsal subcutaneous, 308
fossa, 97

Digitate impressions. 41
of sphenoid bone, 50

Diploo, 19

Disarticulated skull. 36
Discs, articular, 108, 118

of elbow. 1 23
Distal radioulnar articulation, 123
Dorsal arch <>f vertebra. 22

basal ligximenis, 177. 141
Ixirrier of metacarj>al bones, 91

of radius. S8
of ulna, 87

calcaneonavicular ligament, 140
car(>al ligaments, 203, 20S

extenMir tendon sheaths be-

neath. 203
carpometacarjwl ligament, 137
culx>ideonavicular ligament, 141
cuneocul>oid ligament. 141

fascia of hand. 207, 20S
intercaqwl ligament. 137
intercuneiform ligament, 141
interossei muscles, 327
ligaments of foot, 140
naviculari-cuneiform ligaments, 141
radicxarjKiI ligament. 126
sul)cutaneous digital bursx, 208

metacarjxiphalangeal burss, 208
surface of radius, SS

of scapula, S3
of ulna, 87

talonavicular ligament, 140
tarsal liganynts, 140
tarsometatarsal ligaments, 141

Dorsum, muscles of. 234
sellx. 41. 48 *

Douglas' line, 161

Duaus cndoh-mphaticus, 55
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Elbow, articular disc of, 123
articulations of, 122

Elbow-joint, 122

movements of, 123
Ellipsoidal joint, no
Embryolog)', definition, 17
Eminence, arcuate, 54

articular, of temporal bone, 40, 53
carpal, radial, 90

ulnar, 90
crucial, 43, 46
frontal, 60
hypothenar, 198

muscles of, 200
iliopectineal, 95
intercondyloid, of tibia, 99
olivary, 41, 48
parietal, 59
plantar, external, 33

internal, 233
middle, 225, 233

pyramidal, 57
thenar, 198

muscles of, 199
Enarthrosis, no, 131
Epicondyles, 20

of femur, external, 98
internal, 98

of humerus, 86
Epicranius muscle, 178
Epiphyses, 19
Epiphysial centers of ossification, 21

line, 21

Episternal bones, 36
Epistropheus, 23, 25
Epitrochleoanconeus muscle, tgo
Erector spinse muscle, 149
Esophageal opening of diaphragm,

165, 166

Ethmoid bone, 62

alas of, 63
cribriform plate of, 41, 61, 62

development of, 64
in newborn, 64, 81

lateral masses of, 62, 63
perpendicular plate of, 62, 63

Ethmoidal bulla, 64
cells, 63, 64
crest, 67, 69
depressions, 61

foramen, 63
anterior, 61, 75
posterior, 61, 75

groove, 65
labyrinths, 62, 63
notch, 61

process of inferior turbinated bone,

64
spine, 41, 48
surface of lachrj^mal bone, 65

Ethmoidcomaxillary suture, 80
Eustachian tube, cartilaginous portion

of, 51

semicanal for, 58
Extensor carpi radialis brevis muscle,

185, 195
longus muscle, 185, 195

ulnaris muscle, 185, 197

Extensor carpi ulnaris muscle, function

of, 197
nerve supply of, 197

digiti V proprius muscle, 185, 196
function of, 197
nerve supply of, 197

digitorum brevis muscle, 210, 224
communis muscle, 185, 196

function of, 197
nerve supply of, 197

longus muscle, 210, 223
function of, 224
nerve supply of, 224

hallucis brevis muscle, 210, 224
function of, 224
nerve supply of, 224

longus muscle, 210, 223
function of, 223
nerve supply of, 223

indicis proprius muscle, 185, 198
function of, 198
nerve supply of, 198

of leg, 223
ossis metacarpi pollicis muscle, 197
poUicis brevis muscle, 185, 197

function of, 197
nerve supply of, 197

longus muscle, 185, 197
function of, 198
nerve supply of, 198

surface of forearm, muscles of, 195
of upper arm, muscle of, 1S9

tendons of fingers, 204
of hand, 203

sheaths of, 203
External abdominal ring, 158

angle of scapula, 83, 84
angular process of frontal bone, 36
aperture of aquasductus vestibuli, 55
arcuate ligament, 156, 165
auditory meatus, 38, 40
bicipital groove, 188, 207
border of humerus, 86
carotid foramen, 56
condyle of femur, 98

of tibia, 99
crest of fibula, loi

cuneiform bones of foot, 102, 104
epicondyles of femur, 98

of humerus, 86
intercondyloid tubercle of tibia, 99
intercostal ligaments, 169
intercostales muscles, 169
intermuscular septa of arm, 207

of thigh, 232
lateral ligament of arm, 122

of head, 118

of knee, 135
lumbocostal arch, 165
malleolar bursa, subcutaneous, 234

surface of talus, 102

malleolus, loi

ligaments of, anterior, 137
posterior, 137

margin of scapula, 83
meniscus of knee-joint, 133
occipital crest, 46

protuberance, 4r, 46

External palpebral raphe, 179
patellar retinaculum, 135
plantar eminence, 233
process of calcaneus, 103

of talus, 102

pterygoid plate, 40, 50
rectus muscle, spine for, 76
semilunar cartilage, 133
subcutaneous epicondylar bursa,

208
superior articular surface of tibia, 99
surface of shaft of tibia, 100

talocalcaneal ligament, 140
tubercle of talus, 102

Extremities, lower, bursas of, 233
fasciae of, 231
free, skeleton of, 97
muscles of, 209

classification, 235
skeleton of, 82, 93

of long bones, 19
skeleton of, 22, 82, 83
upper, articulations of, 119

bursas of, 208
fasciae of, 207
free, skeleton of, 85
ligaments of, 119
muscles of, 185

development, 209
skeleton of, 82, 83
thoracic muscles of, 166

Face, bones of, 44
muscles of, 178

functions of, 182

nerve supply of, 182

proper, 179
Facial canal, 56, 57

geniculum of, 57
surface of malar bone, 71

Falciform margin of fascia lata, 232
process, 129

False pelvis, 130
ribs, 33
vertebrse, 22, 28

Fasci:e, 143
abdominal, 163
antibracliial, 207
axillary-, 207
brachial, 207
buccopharyngeal, 184
cervical, 177
coracoclavicular, 170
cremasteric, 163
cruris, 233
gluteal, 232
iliac, 231, 232
iliopectineal, 231, 232
infraspinatus, 207
lata, 231
lumbodorsal, 146, 156
nuchal, 156
of back, 156
of foot, 233
of hand, dorsal, 207, 208
of head, 184
of leg, 233
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Fasciae of lower extremity, 231

of neck, 177
of thigh, 231

of upper extremity, 207
paroiideomasseteric, 184

pettineal, 232
pectoral, 170
prevertebral, I 77
Scarpa's, 163
subscapular, 207
sU|H*rfuial, general, 163
supraspinatus, 207
temjKJral, 184
transversalis, 163

Fasciculi, transverse, 233
Fat mass, Bichat's, 182, 183

buccal, 1S2, 183
Female pelvis, 131

Femoral condyles, 133
triangle, 216

Femur, 82, 97
condyles of, qS
development, 08
epicondyles of, gS
extremities of, 97, 98
head of, 07
neck of, 97
shaft of, 97, 98

surfaces of, 97, 98
surfaces of, 97
trochanters of, ()7

Fenestra i>valis, 57
vestibuli, 57

I'enestration of ribs, 36
I'ibers of sulx-utaneous inguinal ring,

59
Fibrocartilagc, intorpubic, 108, 12S

intervertebral, 108, no
naviiular, i 41

l-ibrous layer of articular cajwule, 108

ring of intrr%Trtebrul tibrocanilagei

no
Fibula, 8}, 101

and tibia, relulions, loi

ajK-x. 101

articulations of, 136
Ixinlers of, 101

crests of, 10

1

development, loi

extremities of, loi

head of, loi

interosseous membrane of, 136, 137
shaft of, loi

surfacc-s of, 101

Fibular lateral ligjiment, 134, 135
notch, too

linger-joints, 127
I'ingers, bones of, 02

extensor tendons of, 204
movements of, 127
synovial sheaths of, 205

First cuneifonn Ixine of fixit, 104
Fissura iH'trotymp,inica. 40, 53, 57
I'issure. tilaserian, 40, 53, 57

inferior orbital, 37, 30, 6t>, 71, 74, 75
infundibular, 64
pctrixx-cipital, 40, 43, 54, Si
pctrosquamos;il, 53, 54

Fissure, petrotympanii, 40, 53, 57
sphenoidal. 37, 42. 49, 74. 75
sphenomaxillary, 37, 39, 71, 74, 75
sphenooccipital, 45
sphenopetrosal, 39, 40, 42, 54, 55,

81

su|x?rior cjrliital, 37, 42, 40, 74, 75
tympanomastoid, 53, 57
tyinpanos«)uamcjsal, 57

Fixation ligaments, 108

Flat abdominal muscli-s, 157
development, 164

Ixmcs, 19

muscles of back, 145
development, 156

Flexicm vertebra-, 23
Flexor accc-ssorius muscle, 225

brevis digiti \' muscle, 210
carpi radialis muscle, 1S5, 191

function of, 191

nerve supply of, 191

ulnaris muscle, 185, 192

function of, 192
nerve supply of, 192

digiti fjuinti brevis muscle, 186, 200,

227
function of, 200, 227
nerAc supjily, 200, 227

digitorum brevis muscle, 210, 225
nerve supply of, 225

longus muscle, 210, 210, 221

function <if. 222

ner\e supply of, 322

profundus muscle, 1S5, 192
function of, iij4

nerve supply of, 194
sublimis muscle. 185, 192

function of, i<)2

nerve supply of, 192
hallucLs brevLs muscle, 210, 226

function of. 22O
ner^•e supply of, 226

longus muscle, 210, 219, 222
function of, 212
groove for, 103
nerve supply of, 222

of thigh, 218
pollic"Ls brevis muscle, iSh, ic)i)

function of. km)
nerve supply of, nx)

longus muscle, 185. 144
fundion of, 194
ner>e supply of, 194

surface of forean », muscles of, |{)i

of upjv-r ann, i luscles of, 188
tendons of |ulm, 205-

Floiiting ril>s. \\

Fontanelles. 81

anterior. 81

frontal, 81

mastoid. !^2

occipital. 81

jx^sterior. Si

sphenoidal. Sj

Fonliculi. Si

Foot, articulations of, 137
bones of. 10

1

calcaneus of, 102, 103

F<X)l, cuboid bone of, 102, 104
cuneifonn bones of, 102, 104
fasciar of, 2^^
ligaments of, 137

acieis<jrv, 134)

interosseous, 141
lumbricalc-s muscles of, 228
metatarsal lx<nes of, J05
muscles of, '24

dassifuation, 235
navicular Ume of, 102. 03
phalanges of, 82, 105
ses;imuid lx»nrs of, 82, 106
skeleton (»f, 1 01, iot>

sole of, musclrs of, 225
synovial sheaths of, 229
talus of, 102

tarsal bones of, 102

vaginal ligaments of, 331
Foramina, 20

alveolar. 67
anterior sacral, 28

auditory, internal, 55
ca-cum. 41. 61, So
carotitl, exiemal, 56

internal, 55
costotransverse. 117
dental, inferior, 72
c-thnioidal. 63

anterior. f>i. 75
|x»slerior, Oi, 75

frontal. 60. 75. 76
incisive. V), 68
infraorbital. 37, 66, 67
inter\enebral, 23, 31
jugular. 40. 43. 46
lacerum. 39. 40, 42. 43, 55
magnun>. 40. 44, 45
mandibular. 72
m.-i5t(ud, 40, 43, 53, 54
mental, 37. 72
nasal, 65
nutrient. 20

of Ixinc. 20

of tibia. 100
of ulna. 87

obturator. 03. 06
of diaphragm. 166
of nasal cavity, 77
of sacrum, intervertebral, 39
of sternum, 36
of xiphoid process, 36
optic, 41, 4S. 75
ovale. 39. 42. 40, 50
|talatine. grc-ater, 40, 69

lesser. 40. 70
jKirietal. 44. 59
quadrilateral. 166
rotundum. 42, 49, 50, 78
sacral. 28, 39

intervertebral, 29
sacrosciatic, 130
sciatic, great, 130

Ic-sser. 130
sphenopalatine, 70, 78
spinal. 23
spincKum, 39, 42, 49, 50
stylomastoid, 40, 56
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Foramina, supraorbital, 60, 75, 76
transversarium, 24
vertebrale, 23
zygomaticofacial, 71

zygomaticoorbital, 71, 75
zygomaticotemporal, 71

Forearm, extensor surface of, muscles
of, 195

flexor surface of, muscles of, 191
muscles of, 185, 191

classification, 209
radial muscles of, 194

Forehead, bony, 36
Fossas, 20

acetabular, 96
anterior cranial, 41
axillary, 147
canine, 66

carotid, 172, 174
condyloid, 45
coronoid, 86
cranial, 41-43

anterior, 41
middle, 41
posterior, 41, 43

cribriform, 232
digastric, 40, 72
digital, 97
for lachrymal gland, 76

sac, 76
glenoid, 38, 53
hypoglossal, 48
hypophyseal, 41
iliac, 95
iliopectineal, 210
infraspinatous, of scapula, 83
infratemporal, 79
intercondyloid, 98

anterior, 99
posterior, 99

jugular, 40, 46, 56
mandibular, 38, 40, 53, 118
mastoid, 54
middle cranial, 41

occipital, inferior, 44, 46
superior, 46

olecranon, 87
oval, 232
petrosal, 56
posterior cranial, 41, 43
pterygoid, 40, 51

pterygopalatine, 49, 50, 78
radial, 87
scaphoid, 51
sphenomaxillary, 49, 50, 78
subarcuate, 55
subscapular, 83
supraclavicular, lesser, 171
supraspinatous, of scapula, 83
temporal, 38, 52
trochanteric, 97
zygomatic, 79

Fovea, 20

articularis dentis, 25
Foveolae granulares, 44, 60
Free lower extremity, skeleton of, 97
upper extremity, skeleton of, 85

Frons, 36

Frontal angle of parietal bone, 59
bone, 36, 60

borders of, 60
cerebral surfaces of, 41
development of, 62

frontal portion of, 60
in newborn, 62, 81

nasal portion of, 60, 61

orbital plates of, 61

surfaces of, 61

sulci arteriosi of, 61

surfaces of, 60
zygomatic process of, 60

border of parietal bone, 59
of sphenoid bone, 49

cells, 63
crest, 41, 61

eminences, 60
fontanelle, 81

foramen, 60, 75, 76
notch, 60, 75
plane, 17
portion of frontal bone, 60
process of maxilla, 37

of superior maxillary, 66, 67
sinus, 61

development, 62

spine, 61

surface of frontal bone, 60
suture, 60, 8r

Frontalis muscle, 178
functions of, 178
nerve supply of, 178

Frontoethmoidal suture, 41, 61, 80
Frontolachrymal suture, 37, 80
Frontomaxillary suture, 37, 80
Frontosphenoidal process, 37, 71
Fusiform muscle, 142

Galea aponeurotica, 178
Gastrocnemial bursa, inner, 220

internal, 136, 220, 234
Gastrocnemius lateralis muscle, 220

medialis muscle, 220
muscle, 219

Gemelli muscles, 209, 213
Gemellus inferior muscle, 213

superior muscle, 213
General anatomy, definition, 17

superficial fascia, 163
Geniculum of facial canal, 57
Geniohyoid eus muscle, 174, 175

functions of, 175
nerve supply of, 175

Gimbernat's ligament, 131, 163, 164,

Ginglymoarthrodia, 127, 139
Ginglymus, 109

lateral, 109
Girdle, pelvic, 93

articulations of, 128
ligaments of, 128

shoulder, 83
Glabella, 60
Gladiolus of sternum, 34
Gland, lachrymal, fossa for, 76
Glaserian fissure, 40, 53, 57

Glenoid cavity, 84, 121

fossa, 38, 53
ligament, 121

Glenoidal lip, 108, 109, 121

of hip, 131
Gliding joints, no
Glutaeus maximus muscle, 209, 211

function of, 212

nerve supply of, 212

medius muscle, 209, 212
function of, 212
nerve supply of, 212

minimus muscle, 209, 212
function of, 212

nerve supply of, 212
Gluteal fascia, 232

line, anterior, 94
inferior, 94
middle, 94
posterior, 94
superior, 94

muscles, 211

sulcus, 232
tuberosity, 98

Gluteofemoral bursae, 212, 233
Gomphosis, 107
Gracilis muscle, 209, 216

function of, 217
nerve supply of, 217

Great sacrosciatic ligament, 129
saphenous vein, 232
sciatic foramen, 130

notch, 94, 96
toe, ball of, muscles of, 226

Greater cornua of hyoid bone, 73
multangular bone, 89, 90
palatine foramen, 40, 69
pelvis, 130
sigmoid notch of ulna, 87
trochanter, 97
tubercle of humerus, 85
tubercular ridge, 86
wings of sphenoid bone, 47, 49

Groove, bicipital, external, 188, 207
internal, 188, 207
of humerus, 85

carotid, 41, 48
carpal, 90
costal, 32
ethmoidal, 65
for flexor hallucis longus, 103
for musculospiral nerve, 86
for radial nerve, 86
hamular, 51
infraorbital, 66, 76
intertubercular, of humerus, 85
lachrymal, 67
musculospiral, 86
mylohyoid, 72
obturator, 95
of calcaneus, 103
of promontory, 58
of talus, 102

optic, 41, 48
palatine, 68
paraglenoidal, 95
peroneal, 103, 104
petrosal, inferior, 43, 45, 55
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Clroovc, petrosal, suptrif)r, 43, 55
[jtervROpalatine, 51, 67, 69
pulmonary, 35
sagittal, 44, 46, 60, 61

sigmoid, 43, 46, 53, 60
subclavian, j^^

transverse, 43, 46
tympanic, 57

Hali.er's arches, 165
Hamate bone, 8q, qo
Mamatometacarpal ligament, 127
Ilamular groove, 51

process, 40, 51

Hamulus lacrimalis, 65
process, 00
pterygoideus, 40, 51

Hand, articulations of, 124
bones of, 8g
carpal bones of, &)
extensor tendons of, 203

sheaths of, 203
ligaments of, 124
metacarpal bones of, qi

movements of, 126

muscles of, 1S5, 198
classification, 20Q

palm of, tendons of, 205
phalanges of, 82, 92. See also Plia-

lauf^es of haitd.

sesamoid lx)nes of, 82, 92. See also

Sesamoid bones 0} hand.

skeleton of, 92
n -! !..i.«-. 30, 68, 78

tM)rn, txf

'." '^ity of, 40
Harmonic suture, 107
Head, articulations of, 117

fascia* of, 184

ligaments of, 1 17
indeiH-ndent, 1 18

muscles of, 177
of Ixjncs, 20

of femur, 97
of fibula, 101

of humerus, 85
of metucar])al l)oni's, 91, Qa
of metatarsjil Inines, 105

of muscle, 142

of radius, 88
of rilis, \2

of scapula, 84
of talus, 102, 103
skeleton of, 22, 36

Hiatus, 20

canalis facialis, 43, 54
Fallopii, 43, 54
semilunaris, 64, 78

Hinge joint, io<)

Hip, muscli-s of, 210
classilication, 235
internal, 210

Hip-joint, 131
articular capsule of, 132
glenoidal lip of, 131

movements of, 133
Horizontal plane, 17

Horizontal plates of palate Ixine, 69
portion of hani palate, 3(>

of s(juamous j>ortion of tem|j(jral

bone, 52
Horner's muscle, 179
Humeral head of flexor carpi ulnaris

muscle, 192

digitorum sublimis muscle, 192
]K)lli( is longus muscle, 194

of pronator teri*s muscle, 191

Humeroradial articulations, 122

Humeroulnar articulation, 122

Humerus, 82, 85
anatomical neck of, 85
Ixjrders of, 86
development, 87
extremities of, 85
head of, 85
neck of, anatomical, 85

surgi< al, 86
shaft of, 85
surfaci-s of, 86
surgical neck of, 86
tulx'rdes of, 85

Hunter's canal, 217
Hyoid Ixjne, 73

Ixxly of, 73
develojjment, 73
ligaments of, 1 19

muscles, 172
HypogUissal canal, 40, 45

fossa, 48
HyjKiphyseal fossji, 41

Hy|K>physis, 48
HyjKiskeletal muscli-s, 164

Hyj)othenar eminence, 198
muscles of, 200

Iliac bursa, suUtemlinous, 234
fascia, 231, 27,3

fussa, 95
Iliacus masclc. 210
Iliorostalis cenicis muscle, J49

«lorsi muscle, 149
lumU)rum muscle, 149
muscle, 149

functions of, 154
ner\'e sujiply of, 154

Iliofemor.il ligament, 132

Iliolumlur lig-ament, 129

llioiKCtineal bursa, 133, 211, 234
eminence, 95
fascia, 231, 33a
fossa, 2 to

ligament, 231
line, 95

Iliopsoas muscle, 209, 210
function of. 21

1

nerve supply of, 211

Iliotibial lund, 2'i2

Ilium, 03, 94
ala of, 93, 94

surfaces of, 94, 95
body of, 95
crest of, 94

lips of, 94
development, 96

Ilium, spines of. 94
tuberosity of, 95

Incisive foramen, 39, 68
muscles, 181

notch, 68
suture, tx), 81

Incis<jr teeth in feius, 69
In(isura, 20

mahtoidea, 40
Indejjcndcni ligaments of head, Ij8
Indicator muscle, 198
Inferior angle of scapula, 83, 84

ajK-rture of jx-lvis, 131

articular surfaces of tibia, 100
iK-Ily of omohyoidfus muscle, 173
bicipital bursa, 234
cornu <jf fasc-ia lata, 232
crus of subcutaneous inguinal ring,

'58
dental canal, 72

foramen. 72
extremity of femur. 97, 98

surfaces of, (>8

of fibula, ici

of humerus, 85
of radius, 89
of tibia, 00
of ulna, 87. 88

gluteal line, 94
inter\'ertebral notch, 23
maxillary, 71. See also MamdibU.
meatus of nose, 77
nuchal line, 41, 46
• Kcipital f<issa, 44. 46
orbital fissure, 37. 39, 66, 71, 74, 75
|>eruneal retinaculum, 230
IHTtrosal grcwve. 43. 45, 55
pillar of subcutaneous inguinal ring,

158
j>roccss of temporal bone, 57
pubic ligament, 128
ramus of ischium. 94

of pubis. c)3, 96
temjHjral line, 5c>

thoracic aperture. 35
transverse ligament, 121

turbinate*! bone, 64, 67, 77
development, 64

vertebral notches. 23
Infraglenoidal margin of tibia, 100

tuberosity, 84
Infrahyoid muscles, 173

functions of, 174
ncr>-c supply of. 1 73

Infraorbital canal, 67
entrance of, 75

foramen, 37, 66, 67
groove, 66, 76
margin, 75
sulurx'. 6.S. Si

Infrapatellar bursa, deep, 135
subcutaneous, 136, 334

Infraspinatus bursa, 208
fasaa, 207
fossa of scapula, 83
muscle, 185, 186

function of, 187
nerve supply of, 187
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Infrasternal angle, 35
Infratemporal crest, 39, 50

fossa, 79
surface of sphenoid bone, 50

of superior maxillary, 66
Infundibular fissure, 64
Inguinal canal, 159

ligament, 131, 163
reflected, 159, 164

ring, subcutaneous, 158
Inner crura of diaphragm, 165

gastrocnemial bursa, 220
head of gastrocnemius muscle, 220

of triceps muscle, 190
lip of linea aspera, 97
portion of longus colli muscle, 176
vitreous table of flat bones, 19

Innominate bone, 93
development, 96

Inscriptions, tendinous, 143 '

of rectus abdominis, 161

Insertion of muscle, 142
Interalveolar septa, 68
Interarticular cartilages, 108

ligament, 116, 117
Intercarpal articulations, 124

ligament, dorsal, 127
volar, 127

Intercartilaginei ligaments, 169
Interchondral joints, 117
Interclavicular ligament, 119

notch of manubrium, 34
Intercolumnar fibers of subcutaneous

inguinal ring, 159
Intercondyloid eminence of tibia, 99

fossa, 98
anterior, 99
posterior, 99

line, 98
tubercle, external, 99

internal, 99
Intercostal ligaments, 117

external, 169
internal, 169

spaces, 35
Intercostalcs externi muscles, 169

interni muscles, 169
muscles, 166, 169

functions of, 170
nerve supply of, 170

Intercrural fibers of subcutaneous in-

guinal ring, 159
Intercuneiform ligament, dorsal, 141

interosseous, 141

plantar, 141
Intermaxillary bone, 69

suture, 37, 80
Intermedial crus of diaphragm, 165
Intermetacarpophalangcal bursa?, 209
Intcrmetatarsal articulations, 137, 139
Intermetatarsophalangeal bursa, 235
Intermuscular septa, 143

anterior, of leg, 233
external, of arm, 207

of thigh, 232
internal, of arm, 188, 207

of thigh, 232
of arms, 188, 207

Intermuscular septa, posterior, of leg,

233
Internal angle of scapula, S3, 84

annular ligament, 231
arcuate ligament, 165

auditory canal, 55
foramen, 55
meatus, 43

bicipital groove, 188, 207
border of humerus, 86

of tibia, 100

carotid foramen, 55
cerebral surface of frontal bone, 60
condyle of femur, 98

of tibia, 99
crest of fibula, loi

cuneiform bones of foot, 102, 104
epicondyle of femur, 98

of humerus, 86
gastrocnemial bursa, 136, 220, 234
intercondyloid tubercle of tibia, 99
intercostal ligaments, 169
intercostalcs muscles, 169
intermuscular septum of arm, 188,

207
of thigh, 232

lateral ligament of knee, 134
of radius, 122

lumbocostal arch, 165
malleolar bursa, subcutaneous, 234

surface of talus, 102

malleolus, 100

margin of scapula, 83
meniscus of knee-joint, 133
muscles of hip, 210

of thigh, 216
occipital crest, 44, 46

protuberance, 43, 46
palpebral ligament, 179
patellar retinaculum, 135
plantar eminence, 233
process of calcaneus, 103
pterygoid plate, 40, 50
semilunar cartilage, 133
subcutaneous epicondylar bursa,

208
superior articular surface of tibia,

99
surface of shaft of tibia, 100

of talus, 102

of ulna, 87
talocalcaneal ligament, 140
tubercle of talus, 102

Internasal suture, 37, 65. 80
Interoccipital synchondroses, 47
Interossei dorsales muscles, 186, 200

functions of, 203
nerve supply of, 203

muscles of foot, 210, 227
of hand, 186, 200

pedis muscles, 227
dorsal, 227
functions of, 228
nerve supply of, 228
plantar, 227, 228

volares muscles, 186, 200, 201
function of, 203
nerve supply of, 203

Interosseous basal ligaments, 127
metatarsal ligaments, 141

bursa, cubital, 208
cuneocuboid ligament, 141
cuneometatarsal ligaments, 141
intercuneiform ligament, 141
ligaments of foot, 141

of neck, 116

membrane of radius and ulna, 123
of tibia and fibula, 136, 137

ridges of fibula, loi

of radius, 88
of tibia, 100
of ulna, 87

sacroiliac ligament, 129
spaces of metacarpal bones, 92
talocalcaneal ligament, 140

Interphalangeal articulations of foot,

137. 139
of hand, 128

Interpubic fibrocartilage, 108, 128
Intersphenoidal synchondrosis, 51, 81
Interspinales muscles, 154

functions of, 155
nerve supply of, 155

Interspinous hgaments, 112
Intertarsal articulations, 137
Intertransversarii anterior muscles,

155
laterales muscles, 155
mediales muscles, 155
muscles, 154, 155

functions of, 155
nerve supply of, 155

posteriores muscles, 155
Intertransverse ligaments of vertebral

column, 112

Intertrochanteric line, 97
ridge, 97

Intertubercular groove of humerus, 85
mucous sheath of biceps, 121, 188

Intervertebral discs, 30
fibrocartilages, 108, no
foramen, 2^, 31

of sacrum, 29
joints. III

Intrajugular process, 46, 55
Intraoccipital svnchondrosis, anterior,

81

posterior, 81

Intratendinous olccranal bursa, 208
Irregular bones, 20
Ischiocapsular ligament, 132
Ischium, 93, 96

development, 96

Jaws. See Mandible and Maxillce.

Joint. See Articulations.

cushions, loS, 109

Juga alveola ria, 68

Jugular foramen, 40, 41, 43
fossa, 40, 46, 56
notch of manubrium, 34

of temporal bone, 55
process, 43, 46
tubercles, 43, 46

Jugum sphenoidale, 41, 48
Juncturas tendinum, 196
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Knee-cap, go. St-c also Patella.

Knee-joint, 133
menisci of, 133

functions of, 136
movements, 136
semilunar cartilages of, 1 53, 136
transverse ligament of, 134

Lacertus fibrosus, 188, 207
Lachrymal lx)nc, 37, 64

development, 65
surfaces of, 65

cells, 63, 65
crest, anterior, 67

posterior, 65
gland, fossa for, 76
groove, 67
notch, 67
portion of orbicularis ocuii muscle,

process of inferior turbinate<i, 04
sac, fossa for, 76

LachrNTTioconchai suture. So
Lachrymoethmoidal suture, 80
LachPi'momaxiilary suture, 80
Laciniate ligament, 221, 231
Lacuna musculorum, 231

vasorum, 231
Lacunar ligament, 131, 163, 164, 231
Lambdoid border of occipital Ijone, 46

suture, 38, 7Q
Lamina papyracea, 63
Langer's muscle, 167

Lateral crest of sacrum, 20
crus of diaphragm, 165

ginglymus, 109
intertransversarius muscle, 153
ligament, external, of arm, 122

of head, iiS
of knee. 135

fibular, 134, 135
internal, of arm, 122

of knee, 134
of fingers, 127
of foot, 139
radial, 126
tibial, 134
ulnar, 126

masses of atlas, 25
of ethmoid, 62, 63
of sacrum, 29

portions of occipital bone, 40, 45
sacrococcygeal ligaments, 113
surface of radius, 88, 89

Latissimus bursa, i4()

dorsi muscle, 14O

functions of, 147
nerve supj>ly of, 147

Leg, anterior muscles of, 223
e.xti-nsors of, 223
fascia; of, 233
muscles of, 219

classification, 235
outer muscles of, 222

(xjstcrior muscles of, 210

Lesser cornua of hyoid bone, 73
multangular bone, 89, 90

Lesser palatine foramen, 40, 70
IHrlvis, 130
sacnjsciatic ligament, 129, 130
sciatic foranu-n, 130

notch, (;6

sigmoi<l notch of ulna, 87
supraclavicular fossa, 171

tnxhanler, 97
tubercle of humerus, 85
tulxTcular ridge, 86
wings of sphenoid l)one, 47, 49

Levator ala* nasi muscle, 180

anguli oris muscle, 181

glandula* thyreoidea.* muscle, 173
labii inferiors muscle, iSi

suijerioris ala-que nasi muscle, iSo

muscle. 180

menti muscle, 181

scapuhe muscle, 147
functions of, 147
ner^•e supply of, 147

Levatores costaruni breves muscles,

170
long! muscles, 170
muscles, i(x)

Ligamenta coruscantia, 169
flava, 1 12

Ligaments, 108

accesst)ry. 108

acromi<xlavicular, 120
alar, 1 15
annular, 122

anterior, 127, 229
internal, 231

of palm, 205
posterior, 203, 20S

apical odontoid, 115
arcuate, 12S

external, 156, 105

internal, 165
j)oplitcal, 135

basal dorsal, 127, 141

intero.sseous, 127
metatarsal, interosseous, 141

plantar, 141

volar, 127
bifurcate, 140
calcaneocuboid, 141

plantar, 141

calcann)fibular, 140
calcaneonavicular, 141

dorsal, 140

|>lantar, 141

calcaneotibial, 139
capitular, anterior, 136

|x)sterior, 136
transverse, of foot, 139

carpal, 1 26

dorsal, 203, 20S
extensor tendon sheaths be-

neath, 203
radiate, 127
transverse, 127, 205
volar, 208

carpometacarpal, dorsal, 127
volar, 127

check, loS

Colles', 159

Ligaments, conoid, 120
coracoacromial, 120
coratotlavjcular, 120

coracohumcral, 121

cosi(xlavicular, ii<>

costotrans\erst-, anterior, 116

middle, 116
jxisterior, 1 16

su(x-rior, 116
cotyloid, J 31

crucial, 134
anterior, 134
of palm, 205
posterior, 134

cruciate. 1 15, 229
crural, transverse, 23;^

cuboiileonavitular, dorsal, 141

plantar. 141

cuneoculjoid, dorsal, 141

interosseous, 141

plantar, 141

cuneometatarsal, interosseous, 141

dchoid, 130
dorsal, of ftx)t, 140
Gimlxrnat's, 131, 163, 164, 231

glenoid, 121

hamatometacarjial, 127
iliofemoral. 132
iliolumlxir, 129
ilio|xTtineal, 231

inguinal, 131, 163
relleaetl, 159. 164

interarticular, 116, 117
intercarpal dorsal, 127

volar, 127
intercartilaginei, ity^

interclaviiuiar, 1 19
intercostal, 1

1

7

e.xtenial, 169
internal. \tx)

intercuneiform, dorsal, 141

interosseous, 141

plantar, 141

interosseous, 116

basal, 127
metatarsal, 141

cuni-oculxjid, 141

cunc<jmetatarsal. 14

1

intercuneiform, 141

of foot ,141
sacroiliac, 129
talocalcaneal. 140

intcrspinous, 1 12

intertransverse, of vertebral column,
1 12

ischiocapsular, 132
laciniate, 221, 231

lacunar, 131, 163. 164. 231

lateral, external, of arm, 122

of head, 122

of knee, 135
short, 135

fibular, 134. 135
internal, of head, 122

of knee, 134
of fingers, 127
of foot, 139
radial, 122, 126
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Ligaments, lateral, tibial, 134
ulnar, 122, 126

lumbocostal, 156
navicular cuneiform, dorsal, 141

plantar, 141
oblique, 123

popliteal, 135
odontoid apical, 115
of ankle-joint, 139
of conduction, 108

of costal tubercle, 116

of external malleolus, anterior, 137
posterior, 137

of fixation, 108

of foot, 137
accessory, 139

of hand, 124
of head, 117

independent, 118

of hyoid bone, 119
of lower extremities, 128

of neck, 116

of pelvic girdle, 128

of scapula, 120

of upper extremities, 119
of vertebral column, iii

orbicular, 132
palpebral, internal, 179
patellar, 135
pelvic, 128

independent, 129
pisohamate, 125
pisometacarpal, 125

plantar accessory, 139
long, 141
of foot, 140
tarsal, 141

popliteal, arcuate, 135
oblique, 135

Poupart's, 131, 163
pterygomaxillary, 184
pterygospinous, 119
pubic, inferior, 128

superior, 128

pubocapsular, 132

radial lateral, 122, 126
radiate, 116, 117
radiocarpal, dorsal, 126

volar, 126
reinforcing, 108

rhomboid, 119
round, 132, 133
sacrococcygeal, anterior, 113

lateral, 113
posterior, 113

sacroiliac, anterior, 129
interosseous, 129
posterior, 129

sacrosciatic, great, 129
lesser, 129, 130

sacrospinous, 129, 130
sacrotuberous, 129
sphenomandibular, 118
stellate, 116, 117
sternoclavicular, 119
stylohyoid, 119
stylomandibular, 118, 184
stylomaxillary, 184

Ligaments, supraspinous, 112

talocalcaneal, anterior, 140
external, 140
internal, 140
interosseous, 140
posterior, 140

talofibular, anterior, 140
posterior, 140

talotibial, anterior, 139
posterior, 139

tarsal, 139
dorsal, 140

tarsometatarsal, dorsal, 141

plantar, 141

temporomandibular, 118

tibionavicular, 139, 140
transverse, capitular, 127

inferior, 121

of atlas, 114
of hip, 131

of knee, 134
superior, 120

trapezoid, 120

triangular, 159, 164
ulnar, lateral, 122, 126
vaginal, 143

of foot, 231
volar, accessory, 127

Ligamentum nuchas, 113
teres, 132

Limbus alveolaris, 68
Linea alba, 161, 163

aspera, 97, 98
muscularis, 83
suprema, 46
terminalis, 29

Lingula, 48, 73
Lips, glenoidal, 108, 109, 121

of hip, 131

of crest of ilium, 94
Lisfranc's joint, 139

tubercle, 32
Little toe, ball of, muscles of, 227
Locking mechanisms, bony, 108, 109
Long bones, 19

diaphyses of, 19
epiphyses of, 19
extremities of, 19
neck of, 20

shaft of, 19
head of triceps muscle, 189
muscles of back, 149

development, 156
plantar ligament, 141

posterior sacroiliac ligament, 129
Longissimus capitis muscle, 150, 151

cervicis muscle, 150, 151
dorsi muscle, 149, 150
muscle, 149, 150

functions of, 154
nerve supply of, 154

Longitudinal ligaments of vertebral

column. III

Longus atlantis muscle, 176
capitis muscle, 176

functions of, 176
nerve supply of, 176

colli muscle, 176

Longus colli muscle, functions of,

176
nerve supply of, 176

Louis' angle, 34
Lower extremity, bursas of, 233

fascicc of, 231
free, skeleton of, 97
muscles of, 209

classification, 235
skeleton of, 82, 93

jaw, 37. See also Mandible.
portion of longus colli muscle, 176

Lumbar portion of diaphragm, 164,

165
ribs, 28, 35
triangle, 147
vertebrae, 27

Lumbocostal arch, external, 165
internal, 165

ligament, 156
Lumbodorsal fascia, 146, 156
Lumbosacral vertebra, 30, 36
Lumbricales bursas, 228

muscles of foot, 210, 228
of hand, 200, 203

functions of, 203
nerve supply of, 203

Lunate bone, 89, 90

Maissiat's band, 232
Malar bone, 36, 70. See also Zygo-

matic bojie.

portion of orbicularis oculi muscle,

179
surface of malar bone, 71

Male pelvis, 131

Malleolar bursa, subcutaneous exter-

nal, 234
internal, 234

surfaces of talus, 102

Malleolus, external, loi

ligaments of, anterior, 137
posterior, 137

internal, 100

Alammillary process, 28
Mandible, 37, 71

body of, 71
borders of, 71
development, 73
in new-born, 73, 81

notch of, 71

processes of, 71
ramus of, 37, 71, 72

Mandibular canal, 72
foramen, 72
fossa, 38, 40, 53, 118

Manubrium of sternum, 34
Marrow, bone, 21

Masseter muscle, 182

functions of, 183
nerve supply of, 183

Masseteric tuberosity, 72
Mastoid angle, 43, 59

border of occipital bone, 46
canaliculus, 56, 58
cells, 53
fontanelles, 82



INDEX. 249

Mastoid foramen, 40, 43, 53, 54
fossa, 54
notch, 53, 54
portion of tenifxjral bone, ^8, 40, $3,

53
process, 38, 40, 53, 54

MaxilUe, 37, 66
Ixxly of, 66
development, 69
frontal processes of, 37
in newborn, 6g, 81

nasal processes of, 37
processes of, 37, 66
surfaces of, 66

Ma.xillar)' cells, 63, 67
process of inferior turbinated, 64
sinus, 66

orifice of, 67
surface of palate Ixine, 6q

Meatus acusticus extemus, 38
auditorius extemus, 40
nasophan'ngeal, 77
of nose, 77
common, 77
inferior, 77
middle, 64, 77
superior, 64, 77

Medial crus of diaphragm, 165
intertransversarius muscle, 155

Median palatine suture, 39, Si

()Iane, 17
Medullar)' cavity, iq

Membrane, atlantooccipital, 115
posterior, 115

costocoracoid, 170
interosseous, of radius and ulna, 123

of tibia and fibula, 136, 137
obturator, 115, 129

anterior, 115
posterior, 115

sternal, 117
synovial, loS

tectorial, 1 11, 115
Membranous tones, 21, 22

Meniscus, 108
of knee-joint, 133

function of, 136
Mental foramen, 37, 72

protuberance, 71

spine, 72
tubercle, 72

Mentalis muscle, 181

Metacarpal bones, 82, 91
base of, 91
borders of, 91
development, 92
head of, 91, 92
shaft of, 91

surfaces of, 01

Metacarpophalangeal articulations,

127
of thumb, 127

burs.T, dorsal subcutaneous, 20S
Metacarpus, 91
Metatarsal bones, 82, 105

base of, 105
development, 106

head of, 105

Metatarsal bones, shaft of, 105
ligaments, basal interosse<Jus, 141

Metatarsophalangeal articulations,

'37. J3<^

Metatarsus, 105
Metopic suture, 60, 62, 81

Middle articular facet of calcaneus,

103
of talus, 102

clinoid processes, 48
costotransverse ligament, 116
cranial fossa, 41
crura of diaphragm, 163
cuneiform Ixini-s of fo<Jt, 102, 104
gluteal line, 94
meatus of nose, 64, 77
plantar eminence, 225, 233
turbinati*d bone, 163

Monarticular muscles, 142
Mucous bursie, 143

sheath, intertubercular, 121, 18S
Multangular bone, greater, 89, 90

lesser, 8g, 90
Multifidus cer\icis muscle, 152

dorsi muscle, 152
lumborum muscle, 152
muscle, 152

functions of. 154
ncr\e supply of, 154

Muscles, 142
afxJominal, 157
antagonistic, 143
Ix-lly of, 142
biarticular, 142
biceps, 142
bipenniform, 142
bipinnate, 142

biventer, 142

cer^•ical, prevertebral, 176
development, 143
digastric, 142
fusiform, 142
gluteal, 21

1

head of, 142
hyoid, 172
infrahyoid, 172
insertion of, 142
monarticular, 142
nasal, 179, 182

of anterior surface of thigh, 214
of back, 144

flat, 145
long, 149
short, 154

of extensor surface of forearm, 195
of upjKT arm, 189

of face, 1 78

of flexor surface of forearm, 191

of upper arm, 1S8

of foot, 224
of forearm, 1S5, 191

of hand, 1S5, iqS

of head, 177
of hip, 210
of hyjKithenar eminence, 200
of leg, 2 1

of lower extremity, 209
of mastication, 1S2

Muscles of neck, 171
of scalp, 1 78
of shoulder, 185, 186
of thenar eminence, 199
of thigh, 214
of thoracic walls, 169
of trunk, 144
of upjx-r am», 185, 188

extremity, 185
oral, 179, 180
orbicular, 142
origin of, 142
palpebral, 179
I>ennifonn, 142
pinnate, 142
prevertebral ccr\ical, 176
quadritejjs, 142
short, 142
sphinaer, 142
spindle-shajjed, 142
suprahyoid, 174
synergistic, 143
thoracic, 166
tricej^, 142

typical, 142
Musculospiral groove, 86

ner\'e, groove for, 86
Musculo! ubar canal, 55, 58
Mylohyoid groove, 72

line, 72
raphe, i 75

Mylohyoideus muscle, 174
functions of, 175
nerve supply of, 1 75

Myology-, 142
definition, 17
general, 142
special, 144

Myomcric muscles, 184, 185

Nares, anterior, 66, 76
posterior, 39

Na-sal bones, 37, 65
development, t>$

in new-bom, 65
border of frontal bone, 61

canal, 75
canty, 76

foramina of, 77
concha", 37
crest, 68, 69
foramina, 65, 77
muscles, 179, 1S2

notch, 68
portion of frontal bone, 60, 61
process of maxilla, 37, 66, 67
septum, 37, 76, 77
spine, anterior, 37, 68

posterior, 39, 69
surface of palate bone. 6g

of sujx'riormaxillarL", 66, 67
N'asalLs muscle, 1S2

Nasofrontal suture, 37, 65, 80
'^"

mal canal, 64, 67, 75
iry suture, 37, 65, 80

.\...,..^r.:igeal meatus, 77
I Nasopharynx, 77
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Navicular bone of foot, 102, 103
development, 106

of hand, 8g, 90
fibrocartilage, 141

Naviculari-cuneiform ligaments, dor-

sal, 141

plantar, 141
Neck, fasciae of, 177

ligaments of, 116
muscles of, 171

deep, 175
short, 155

development, 156
of femur, 97
of humerus, anatomical, 85

surgical, 86
of long bones, 20
of radius, 88
of ribs, 32
of scapula, 84
of talus, 102, 103

Nerves of bones, 21

Neurology, definition, 17
Nose, meatus of, 77

common, 77
inferior, 77
middle, 64, 77
superior, 64, 77

Nuchal fascia, 156
line, inferior, 41, 46

superior, 41, 46
surface of occipital bone, 46

Nutrient canal of arm, 87, 89
of bones, 20

of radius, 87, 89
foramen, 20

of tibia, 100

of ulna, 87

Oblique head of adductor hallucis

muscle, 226
ligament, 123
line of mandible, 72

of tibia, 100

muscles, 164
popliteal ligaments, 135

Obliquus abdominis externus mus-
cle, 157

functions of, 162

nerve supply of, 162

internus muscle, 157, 160
functions of, 162

nerve supply of, 162

capitis inferior muscle, 155
functions of, 155
nerve supply of, 155

superior muscle, 155
functions of, 155
nerve supply of, 155

Obturator externus muscle, 209, 216,

217
functions of, 218
nerve supply of, 218

foramen, 93, 96
groove, 95
internus muscle, 209, 213

functions of, 213

Obturator internus muscle, nerve sup-

ply of, 213
membrane, 115, 129

anterior, 115
posterior, 115

ridge, 95
tubercle, anterior, 95

posterior, 95
Occipital angle of parietal bone, 59

bone, 38, 40, 45
basilar portion of, 40, 45
borders of, 46
condyles of, 45
condyloid portions of, 45
development of, 47
in new-born, 47, 81

lambdoid border of, 46
lateral portions of, 40, 45
mastoid border of, 46
nuchal surface of, 41, 46
relations of, 38, 40
squamous portion of, 38, 45, 46

border of parietal bone, 59
condyles, 40
crest, external, 46

internal, 44, 46
fontanelle, 81

fossa, inferior, 44, 46
superior, 26

protuberance, external, 41, 46
internal, 43, 46

Occipitalis muscle, 178
functions of, 178
nerve supply of, 178

Occipitomastoid suture, 38, 40, 43, 53,

79
Occiput, articulation of first and sec-

ond vertebrae with, 113
Odontoid ligament, apical, 115

process, 25, 26
Olecranal bursa?, 208
Olecranon, 87

fossa, 87
Olivary eminence, 41, 48
Omohyoideus muscle, 172, 173
Opponens digiti quinti muscle, 200,

227
function of, 200, 227
nerve supply of, 200, 227

V muscle of foot, 186, 210
pollicis muscle, 186, 199

function of, 199
nerve supply of, 199

Optic foramen, 41, 48, 75
groove, 41, 48

Oral cavity, roof of, 78
muscles, 179, 180

Orbicular ligament, 132
muscles, 142

Orbicularis oculi muscle, 179
functions of, 180

nerve supply of, 1 80

oris muscle, 180, 181

Orbit, margins of, 75
walls of, 73, 74
development, 76

Orbital cavities, 37, 73
crest of sphenoidal bone, 50

Orbital fissure, inferior, 37, 39, 66,

71. 74, 75
superior, 37, 42, 49, 74, 75

plates, 61

surfaces of, 61

portion of orbicularis oculi muscle,

179
process of palate bone, 70
surface of lachrymal bone, 65

of malar bone, 71
of orbital plates, 61

of sphenoid bone, 49, 50
of superior maxillary, 66

wings of sphenoid bone, 47, 49
Orifice of aqujeductus cochleae, 56

of canaliculus cochleae, 56
of maxillary sinus, 67

Origin of muscle, 142
Os basilarc, 47, 51

capitatum, 89, 90
incas, 47
incisivum, 69
interparietale, 47
magnum, 89, 90
nasoturbinale, 64
planum, 63
trigonum, 103

Ossa Bertini, 48
suturarum, 82

Ossification, 21

centers, 21

Osteology, 19
definition, 17
general, 19
special, 22

Outer crura of diaphragm, 165
head of gastrocnemius muscle, 220

of triceps muscle, 190
leg muscles, 222

lip of linea aspera, 97, 98
portion of longus colli muscle, 176
vitreous table of flat bones, 19

Outgrowths, 20

Oval fossa, 232

Pacchionian depressions, 44, 60
Palate bone, 69

development, 70
horizontal plates of, 69
in newborn, 70
perpendicular plate of, 69
processes of, 70
surfaces of, 69

hard, 39, 68, 78
in newborn, 68
tuberosity of, 40

Palatine canals, 69
cells, 63, 70
foramen, greater, 40, 69

lesser, 40, 70
grooves, 68
process, 39, 66, 68

spines, 68
suture, median, 39, 8r

transverse, 39, 81

Palatoethmoidal suture, 8c

Palatomaxillary suture, 80

d
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Palm, tendons of, 205
flexor, 205

I'almar aponeurosis, if>8, 207, 208
I'almaris brevis musi Ic, 1S6, lyS

function of, i<>(>

nerve supply of, ii)i)

longus muscle, 185, 1171

function of, icji

nerve sup|tly tjf, ic>i

Palpebral ligament, internal, !•;<)

muscles, 17c)

jXJrtion of orbicularis «Kuli muscle,

179
raphe, external, i7()

Paraj^lenoiclal groove, 95
Parietal angle, 50

lx)ne, 36, 59
angles of, 59
lx)rders of, 59
develojiment of, 50, 60
in new-born, Oo

sulci of, 5()

surfaces of, 59
border of frontal bone, 60

of temporal bone, 52
eminence, 59
foramen, 44, 59
notch, 52
surface of parietal bone, 59

Parietomastoid suture, 38, 53, 79
I'arotideomasseteric fascia, 184

Patella, 99
apex of, 99
base of, 99
development, ()9

surfaces of, 90
Patellar ligament, 135

retinaculum, external, 135
internal, 135

surface of femur, 98
synovial fold, 135

Pectineal bursa, 234
fascia, 232
line, 98

Pectineus muscle, 209, 216
function of, 216
nerve supply of, 216

Pectoral fascia, 170
Pectoralis major muscle, 166

functions of, 167

nerve supply of, 167
minor muscle, 166, i68

functions of, 16S

nerve supply of, 16S
Pedicles of vertebra*, 23
Pelvic contraction, plane of, 130

diarthroses, 128

expansion, plane of, 130
girdle. 03

articulations of, 12S

ligaments of, 12S

inlet, 130
ligaments, 128

independent, 129
outlet, 131
synarthrosc^s, 12S

Pelvis, 1 28, 130
aperture of, inferior, 131

Pelvis, ajKTture of, superior, 130
Ixjny, 93
cavity of, 130
diameter^ <jf, 131
false, 130
female, 131

greater, 130
lesser, J30
ligaments of, 129
male, 131

true, 130
Penniform muscles, 142
Perichondrium, 21

Periosteum, 21

Peron:eus brevis muscle, 2JO, 223
functions of. 12^
nerve sui)ply of, 223

longus muscle, 210, 222

function of, 222

ner\e supply <»f, 222

sheath of, 231

tertius muscle, 210, 224
function of, 224
nene su[)pl_\' of, 224

Peroneal groove, 103, 104

process, 103
retinaculum, inferitir, 230

superior, 230
Perpendicular plate uf ethmoid Ixjne,

62, 63
of palate bone. 6<)

Pes anserinus, 214, 216
Petit 's triangle, 147
Petrcx>ccipilal fissure, 40, 43, 54, 81

synchondrosis, 81, iiS

Petrosal Ixjrder of sphenoidal bone,

50
fossa, 56
grcxjvc, inferior. 43. 45. 55

superior, 43. 55
Petrosciuamosal Assure, 53, 54

suture, 81

Petrotympanic fissure. 53, 57
Petrous [xirtion of temporal bone, 40,

S-- 54
apex of. 55

Phalanges of foot, 82. 105

development, ic<j

of hand, 82, <)2

articular capsules of, 127
articulations of, 127
boniers of, 02
development, o.;

movements of. 127

shaft of, 0-

surfaces of, 92
trochlea of, 92

ungual, c)2

Phar)ngeal canal, 40, 51

tubercle, 45
Pillar of sul>cutaneous inguinal ring,

anterior, 159
inferior, 158
posterior, 159
superior, 15S

Pinnate muscles, 142

Piriform bursa, 234
Piriformis muscle, 200. 212

Piriformis muscle, funcnicin of, Jij
nerve supply of, 213

Pisiform Ijone, 89, 90
articulation of. 124, 125

I'isohamatc ligammt, 125
Pisometacarjial ligament, 125
I'ituitary Ixjily, 4,S

Pivot joint, log

I'lane of jx-lvic coniratiion, 130
expansion, 130

Plantar Xnisal ligaments, 141

calcanecxulxjid ligament, 14

1

calcaneonavicular ligament, 141
culj<jide<>na\icular ligatneni, 141
cuneoculjoid ligament, 141

eminence, external, 233
internal, S'i;^

middle, 225, 233
intercuneiform ligaments, 141
interossei muscles, 32', J38
ligament, accessor}', 139

long, 141

of fcKit. 140
naviculari -cuneiform ligaments, 141
surface, 18

tarsal ligaments, 141

tars<jmetatarsal ligamc-nts, 141

Plantaris muscle, 220
Planum nuchale, 41, 46

CKcipitale, 41, 46
sternale, 34
temixjrale, 38, 50. 52, 5y, 60

Platysma muscle. 171

functicjns of, 171

ner\e supply of, 171
Pneumatic l>ones, 19
Polyaxial joints, no
Popliteal bursa, 136, 221, 234

ligament, arcuate, 135
obli<|ue, 135

line. 100

sjjace. 08
Popliteus muscle. 210, 2i(). 220

function of, 221

nerve supply of. 221

Porus acusticTis intemus, 43
Positions, clesignations of, 17, 18

Postaxial muscles of lower extremity

2.?5

of upjxT ejctrrmity, 209
Posterior aUlominal muscle, 162

development, 164

annular ligament, 203, 208
arch of vertebra, 22

articular facet of caJcanctis, 103
of talus, 102

atlanto-ocripital membrane, 115
Ix'lly of digastrirus muscle, 174
bursa of glut.Tus mcdius, 212

capitular ligament, 136
clinoid prcx-esscs, 48
condyloid canal. 40

process of mandible, 72
cosir»tran«\iTso ligament, 116
cr 41. 43
cr nt, 134
cru- .1 .-u.^ utancous inguioal ring,

159
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Posterior ethmoidal foramen, 6i, 75
fontanelle, 81

gluteal line, 94
inferior spine of ilium, 94
intercondyloid fossa, 99
intermuscular septum, 233
interoccipital synchondrosis, 47
intertransversarius muscle, 155
intraoccipital synchondrosis, 81

lachrymal crest, 65

layer of lumbodorsal fascia, 156
ligament of external malleolus, 137
longitudinal ligament of vertebral

column. III

muscles of thigh, 218
nares, 39
nasal spine, 39, 69
obturator membrane, 115

tubercle, 95
pelvic surface, 96
pillar of subcutaneous inguinal ring,

159
portion of quadratus lumborum

muscle, 162

process of talus, 102

sacral foramina, 29
sacrococcygeal ligaments, 113
sacroiliac ligament, 129

surface of fibula, loi

of humerus, 86
of legs, muscles of, 219
of tibia, 100

of ulna, 87
of zygomatic bone, 71

talocalcaneal ligament, 140

talofibular ligament, 140

talotibial Hgament, 139
trochanteric bursa of glutaeus me-

dius, 212, 234
Poupart's ligament, 131, 163

Preaxial muscles of lower extremity,

235
of upper extremity, 209

Prepatellar bursa, subcutaneous, 136,

234
subfascial, 136
subtendinous, 136

Prevertebral cervical muscles, 176
fascia, 177

Procerus nasi muscle, 178
Processes, 20

accessory, 28

acromion, 84
alar, 63
alveolar, 37, 66, 68
articular, 20

of vertebra?, 23
clinoid, anterior, 41, 49

middle, 48
posterior, 48

condyloid, 20, 38, 71, 72, 73
coracoid, 84
coronoid, of mandible, 38, 71, 73

anterior, 72
of ulna, 87

costal, 24
ethmoidal, of inferior turbinated,

64

Processes, external angular, 36
of calcaneus, 103
of talus, 102

falciform, 129
frontal, of maxilla, 37, 66, 67
frontosphenoidal, 37, 71

hamular, 40, 51, 90
inferior, of temporal bone, 57
internal, of calcaneus, 103
intrajugular, 46, 55
jugular, 43, 46
lachrymal, of inferior turbinated,

mammillary, 28

mastoid, 38, 40, 53, 54
maxillary, of inferior turbinated,

64
nasal, of maxilla, 37, 66, 67
odontoid, 25, 26

of sacrum, superior articular, 29
of vertebrae, 23
orbital, 70
palatine, 39, 66, 68
peroneal, 103
posterior, of talus, 102

pterygoid
,_
39, 47, 50

pterygospinous, 51
pyramidal, 40

of palate bone, 70
sphenoidal, of palate bone, 70
spinous, of tibia, 99

of vertebras, 23
styloid, of metacarpal bone, 91

of radius, 89
of temporal bone, 40, 56
of ulna, 88

supracondyloid, 87
temporal, of ulnar bone, 71
transverse, of vertebrae, 23
trochlear, of calcaneus, 103
unciform, 90
uncinate, 64
vaginal, of pterygoid processes, 49,

51
of temporal bone, 56, 57

xiphoid, 34
foramen of, 36

zygomatic, of frontal bone, 60

of maxilla, 66, 67
of temporal bone, 36, 38, 39, 52

Processus civinini, 51
costarius, 24
mastoideus, 40
pyramidalis, 40

Promontory, groove of, 58
of vertebral column, 30

Pronation, 124
Pronator quadratus muscle, 185, 194

function of, 194
nerve supply of, 194

teres muscle, 185, 191

function of, 191
nerve supply of, 191

Protuberance, mental, 71

Proximal radioulnar articulation, 122

Psoas major muscle, 210
minor muscle, 210, 211

Pterygoid canal, 50, 78

Pter}'goid depression, 73
fossa, 40, 51
notch, 51
plate, external, 40, 50

internal, 40, 50
process, 39, 47, 50
tuberosity, 72

Pterygoidei muscles, 182, 183
functions of, 184
nerve supply of, 184

Pterygoideus externus muscle, 183
internus muscle, 183

Pterygomandibular raphe, 182, 184
Pterygomaxillary ligament, 184
Pterygopalatine canal, 51, 69

fossa, 50, 78
groove, 51, 67, 69

Pterygospinous ligament, 119
process, 51

Pubic angle, 131
arch, 131
ligaments, inferior, 128

superior, 128
Pubis, 93, 95
development, 96
ramus of, 95, 96

Pubocapsular ligament, 132
Pulleys, 143
Pulmonary groove, 35
Pulpy nucleus of intervertebral fibro-

cartilage, no
Pyramid of temporal bone, 52, 54

apex of, 55
Pyramidal eminence, 57

process of palate bone, 40, 70
Pyramidalis muscle, 161

functions of, 162

nerve supply of, 162

nasi muscle, 178

Quadratus femoris muscle, 209, 213
function of, 213
nerve supply of, 213

labii inferioris muscle, 181

superioris muscle, 180

lumborum muscle, 162

functions of, 163
nerve supply of, 163

plantae muscle, 210, 225
function of, 225
nerve supply of, 225

Quadriceps femoris muscle, 209, 214
function of, 215
nerve supply of, 215

muscle, 142
Quadrilateral foramen, 166

Radial carpal eminence, 90
fossa, 87
head of flexor digitorum sublimis

muscle, 192 J
lateral ligament, 122, 126 fl
muscles of forearm, 194
nerve, groove for, 86
notch of ulna, 87

Radiate carpal ligament, 127
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Radiate ligaments, ii6, 117
RaditKarpal articulations, 124

ligament, dorsal, 126

volar, 126

Radioulnar articulation, distal, 12^

proximal, 122

Radius, 82, 88
and ulna, relations, 8()

articular circumference of, 88
borders of, 88
develojjment, 89
extremities of, 88
head of, 88
interosseous ridge of, 88
neck of, 88
nutrient canal of, 89
shaft of, 88
surfaces of, 88
tuberosity of, 88

Railix arcus vertebra?, 23
Ramus of ischium, 04

of mandible, 37, 71, 72

of pubis, 93, 95, 96
Rectus alxlominis muscle, 161

development, 164
functions of, 162

nerve supply of, 162

capitis anterior major muscle, 176
minor muscle, 177

functions of, 177
nerve supply of, 177

lateralis muscle, 155
functions of, 155
nerve supply of, 155

posterior major muscle, 155
crest for, 47
functions of, 155
nerve supply of, 155

minor muscle, 155
functions of, 155
nerve supply of, 155

fcmoris muscle, 214
muscles, 164

external, spine for, 76
Red bone-marrow, 21

Rellccted inguinal ligament, 159, 164
Reinforcing ligaments, 108

Retinacula perona-orum, 222, 230
Retinaculum of arcuate ligament, 135

patellar, external, 135
internal, 135

peroneal, inferior, 230
superior, 230

tendon, 142, 143
Retrahcns auricuUc muscle, 179
Rhachischisis, 36
Rhomboid ligament, 119
Rhomboideus major muscle, 147

functions of, 147
nerve supply of, 147

minor muscles, 147
functions of, 147
nerve suppiv of, 147

Ribs, 22, 32
abdominal, 28
angle of. 32
articulations of, with sternum, 116,

Ribs, articulations of, with vertebral

column, 26, 116, 117
body of, 32
l)ony, 32, 33
cervical, 35
curvature- of, ^;^

development of, 35
eleventh, ^^
false, 33
fenestration of, 36
first, 32
floating, 33
head of, ^2
length of, 33
lumbar, 28, 35
movements of, 117
neck of, 32
sacral, 36
second, ^^
surface curvature of, 33
torsion curvature of,

;^;^

true, 33
twelfth, Si
typical, 32, :^:^

Ring, abdominal, external, 15S

inguinal, subcutaneous, 15S

Ridge, bicipital, 86
interosseous, of fibula, 101

of radius, 88
of tibia, 100

of ulna, 87
intertrochanteric, 97
obturator, 05
sphenomaxillary. 50
supinator, 87
temporal, 38
tubercular, greater, 86

lesser, 86
Risorius muscle, iSo

Roof of oral cavity, 78

Root of vertebr;e, 23
Rostrum, sphenoidal, 48, 49
Rotary vertebra?, 23
Rotatores breves muscles, 152, 153

longi muscles, 152, 153
muscles, 152, 153

functions of, 154
nerve supply of, 154

Round ligament, 132, 133

Saccular recess, 122, 123
Sacral canal, 29
comu, 29
foramina, 28, 29

intervertebral, 20
hiatus. 29, 31
rib. 36
tulxTosity, 29

SacroccKcygeal ligament, anterior, 113

lateral, 1 13
fxisterior, 113

symphj-sis, 113
Sacroiliac articulation, 12S

ligament, anterior. 120

interosseous. 120

posterior, 120

Sacrosciatic foramen, 130

Sacrosciatic ligameni, greater, 129
Iciser, 129, 130

Sacrospinalis muscle, 149
functions of, 154
nerve supply of, 154

Sacrospinous ligament, 129, 130
SacTCJtuljerous ligament, 129
Sacrum, 28

apex of, 28, 30
base of, 28
canal of, 29
crests of, 29
development of, 31
dorsal surface of, 29
female, 30
foramina of, 28, 29

intervertebral, 29
joints of, 113
male, 30
movements of, 113
[jelvic surface of, 28
prcKt-sses of, sujK-rior articular, 29
tulx-rosity of, 2i>

upjjcr surface of, 29
Saddle joint, 110

.Sagittal border of j*aricial bone, 59
groove, 44, 46, 60, 61

plane, 17

suture, 79
Saphenous optening of fascia bta, 331

vein, great, 3^2
Sartorial bursa. 214
Sartorius muscle, 20y, 214

function of, 214
ncr>'c supply of, 214

Scalene tubercle, ^2
Scaleni musclc-s, 175

functions of, 1 76

nerve supply of, 1 76

Scalenus anterior muscle, 175
nicxlius muscle, 175
minimus muscle, 176
jxKterior muscle, 175

Scalp, muscli-s of, 17S

Scaphoid bone of foot, loa, 103
development. 106

of hand, 89, 90
fcjssa, 51

Scapula. S3
anglc-s of. S3, S4

l»ase of. 83
borders of, S3. 84
development. S4

• head of, S4

ligaments of, 1 20

margins of, 83
neck of, 84
spine of, S3. S4
surfaces of. S3

Scapular notch, S4
Scarpa's fascia. 163

Sciatic bursa of glutaeus maximus, 334
foramen, great, 130

lesser, i ^o

Seco:;.. - „ .-,

Sella turcica, 41, 47, 4S
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Semicanal for Eustachian tube, 58
for tensor tympani, 58

Semicircular line, 161

Semilunar bone, 89, 90
cartilages, 133

function of, 136
line, 160

notch of ulnar, 87
surface of acetabulum, 96

Semimembranous bursa, 136, 219, 234
muscle, 209, 218, 219

function of, 219
nerve supply of, 219

Semispinalis capitis muscle, 151, 152
cervicis muscle, 152
dorsi muscle, 152
muscles, 152

functions of, 154
nerve supply of, 154

Semitendinosus muscle, 209, 218
function of, 219
nerve supply of, 219

Septum choanarum, 39, 66
intermuscular, 143

anterior, of leg, 233
external, of arm, 207

of thigh, 232
internal, of arm, 188, 207

of thigh, 232

of arm, 188, 207
of leg, 233
of thigh, 232
posterior, of leg, 233

nasal, 37, 76, 77
Serrate suture, 107
Serratus anterior muscle, 166, 168

functions of, 169
nerve supply of, 169

magnus muscle, 168

functions of, 169
nerve supply of, 169

posterior inferior muscle, 148, 171
functions of, 148
nerve supply of, 148

superior muscle, 148, 171
functions of, 148
nerve supply of, 148

Sesamoid bones, 143
of foot, 82, 106

of hand, 82, 92
Sheath, intertubercular mucous, 121,

188
perona^us longus, 231
rectus abdominis, 161 *

synovial, of dorsal carpal ligament,

203
of fingers, 205
of flexor tendons of palm, 205
of foot, 229

Short bones, 19
external lateral ligament of knee, 135
muscles, 142

of back, 154
development, 156

of neck, 155
development, 156

posterior sacroiliac ligament, 129
Shoulder, articulations of, 121

Shoulder girdle, 83
muscles of, 185, 186

classification, 209
Shoulder-blade, 83 . See also Scapula

.

Shoulder-joint, 121

movements of, 121

Sigmoid groove, 43, 46, 53, 60

notch of mandible, 38, 71
of radius, 89
of ulna, greater, 87

lesser, 87
Simple joint, 109
Sinus, frontal, 61

development, 62

maxillary, 66
orifice of, 67

of tarsus, 102, 103
sphenoidal, 47

Skeleton, appendicular, 22

axial, 22

divisions of, 22

of extremities, 22, 82

of foot, 10 1, 106

of free lower extremity, 97
upper extremity, 85

of hand, 92
of head, 22, 36
of lower extremities, 82, 93
of trunk, 22

variations in, 35
of upper extremities, 82, 83

Skull, 36
anterior aspect of, 36
base of, external surface of, 39

internal surface of, 41
bones of, 44
developmental classification, 44

disarticulated, 36
external surface of base of, 39
inner aspect of, 44
lateral aspect of, 37
of newborn, 81

superior aspect of, 44
sutures of, 79

Smiling muscle, 180

Sockets for teeth, 68

Sole of foot, muscles of, 225
Soleus, arch of, 220

muscle, 219, 220
Special anatomy, definition, 17
Sphenoethmoidal recess, 77

suture, 79
Sphenofrontal suture, 37, 41, 49, 79
Sphenoid bone, 37, 39, 47

body of, 47
borders of, 49, 50
cerebral juga of, 50

surface of, 42
development of, 51
digitate impressions of, 50
greater wing of, 42
in newborn, 51, 81

lesser wings of, 41
orbital crest of, 50
variations in, 51
wings of, greater, 47, 49

surfaces of, 49
lesser, 47, 49

Sphenoid bone, wings of, orbital, 47,

49
temporal, 47, 49

spine of, 39
Sphenoidal angle, 36, 59

cells, 63
crest, 48
fissure, 37, 42, 49, 74, 75
fontanelles, 82

process of palate bone, 70
rostrum, 48, 49
sinus, 47
spine, 56
turbinated bones, 48

Sphenomandibular ligament, 118
Sphenomaxillary fissure, 37, 39, 71,

74, 75
fossa, 49, 50, 78
ridge, 50
surface of sphenoidal bone, 50
suture, 81

Sphenooccipital fissure, 45
synchondrosis, 41, 45, 47, 8r

Sphenoorbital suture, 79
Sphenopalatine foramen, 70, 78

notch, 70
Sphenoparietal suture, 37, 38,42, 79,82
Sphenopetrosal fissure, 39, 40, 42, 54,

55. 81

synchondrosis, 81, 118
Sphenosquamosal suture, 38, 39, 42,

43. 52. 80
Sphenozygomatic suture, 37, 38, 50, 80
Spheroid joints, no
Sphincter muscles, 142

oris muscle, 181

Spigelius' line, i6o

Spina recti lateralis, 50
Spinal canal, 31

column, 22. See also Vertebral col-

umn.
Spinalis capitis muscle, 151, 152

cervicis muscle, 151
dorsi muscle, 151
muscles, 149, 151

functions of, 154
nerve supply of, 154

Spindle-shaped muscles, 142
Spine, 20

anterior nasal, 37
ethmoidal, 41, 48
for external rectus muscle, 76
frontal, 61

mental, 72
nasal anterior, 68

posterior, 69
of ilium, anterior inferior, 94

superior, 94
posterior inferior, 94

of ischium, 96
of pubis, 95
of scapula, 83, 84
palatine, 68
sphenoidal, 56
suprameatal, 52
trochlear, 61

tympanic, greater, 57
lesser, 57
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Spinotransversalis muscle, 149
Spinous process of tibia, (;g

of vertebrar, 23
Spiral joint, icq

Splanchnology, definition, 17

Splcnius capitis muscle. 14S

functions of, 14S

nerve sujjply of, 148
cervicis muscle, 148

functions of, 148
nerve supply of, 148

Squamosal bonier of parietal bone, ^q
of sphenoid lK)ne, 50

suture, 38, 43. 52, 70
Squamosomastoid suture, 53, 50, 81

Squamous portions of occipital bone,

38. 45. 46
of temporal bone, ^S, 40, 43, 52

suture, 107
Stellate ligaments, 116, 117

Sternal extremity of clavicle, 85
membrane, 1 17
portion of diaphragm, 164
synchondrosis, 1 1 7

Sternalis muscle, 167

Sternoclavicular articulation, iig

ligament, 1 iq

Sternocleidomastoidcus muscle, 171

functions of, 172

nerve supply of, 172

Mcrnocostal articulations, 117
portion of pcctoralis major muscle,

167
Sternohyoid eus muscle, 172
Sternothyreoideus muscle, 172
Sternum, 22, 34

angle of, 34
articulations of ribs with, 116, 117
body of, 34
development of, 35
foramen of, 36
gladiolus of, 34
manubrium of, 34
notches of, 34
xiphoid process of, 34

Straight alxlominal muscle, 161

development, 164

Stylohyoid ligament, no
Stylohyoidcus muscle, 174

functions of, 174
nerve supply of, 1 74

Styloid process of metacarpal bone, 01

of radius, 80
of temporal bone, 40, 56
of ulna, 88

Stylomandibular ligament, iiS, 1S4

Stylomastoid foramen, 40, 56
Stylomaxillary ligament, 184
Subacri^mial bursa, 20S
Subarcuate fossa, 55
Subclavian groove, 33
Subclavius muscle, 166, 168

functions of, 168
nerve supply of, 16S

Subcostal angle, 35
Subcostales muscles, 160, 170
Subcutaneous bursa of tulx-rcvsi'ty i>>

tibia, 234

Subcutaneous calcaneal bursa, 235
colli muscle, 171
digital bursar, dorsal, 208
epicondylar bursa-, 208
external malleular bursa, 254
infra[>atellar bursa, 130, 234
inguinal ring, i 5S

internal malleolar bursa, 234
metacar|>ophalangeal burs;e, dorval,

208
olecranal bursa, 208
prepatellar bursa, 136, 234
trochanteric bursa, 233

Subdeltoid bursa, 186, 208
Subfascial prepatellar bursa, 136
SuliiKX'ipital triangle, 15O

Subsca])ular bursa, 121, 188

fascia, 207
fossa, 83

Subscapularis muscle, 1S5, 187
functions of, 188

nerve supply of, 1S8

Subtendinous bursa of tibialis ante-

rior, 235
posterior, 235

iliac bursa, 234
olecranal bursa, 208
prepatellar bursa, 136

Sulcus, 20

arteriosus, 43, 44
of frontal bone, 61

of parietal Ixine, 59
of sphenoid b<jne, 50
of temporal bone, 53

calcaneus, 103
chiasmaiis, 41, 48
gluteal, 232
nervi s])inalis, 24
tali, 102

venosus, of parietal bone, 50
Superciliary arches, 60

Superficial fascia, general, 163

head of flexor pollicis brcvis muscle,

190
layer of calf muscles, 210

of cervical fascia, 177
of extensors of forearm, iq6

of flexor muscles of forearm, 10

1

posterior sacrococcygeal ligament,

113
temporal fascia, 184

Superior angle of scapula, S3, 84
aperture of pelvis, 130

of tympanic canaliculus, 54
articular prinesses of sacrum, 20

surfaces of tibia, 00
belly of omohyoideus muscle, 173
bicipital bursa, 234
Ininler of st apula, 84
cornu of fascia lata, 232
costotransverse ligament. itf>

crus of subcutani-ous inguinal ring,

158
extremity of femur, 97

of fibula. 1 01

of humerus, 85
of radius. 88
of tibia, 09

Sufjtrior extremity of uliu, 87
gluteal line, 94
inicrvencbral notch, 23
margin of scapula, 83
maxillar>'. 00 Sec als<J lliixiiia.

meatus of n<j->e. 04, 77
nuihal line, 41, 46
CKcipital f<»><x, 46
orbital flisurr, 37, 42, 49, 74, 75
peroneal retinaculum, 230
|*etrL»sal gTij<»ve, 43, 55
pillar of suU utancou<» inguinal ring

158
pubic ligament, 128

ramus of ischium, 94
of pubis, 03, 95

surface of talus, 102

tem[K)ral line, 59
thorainc af*erture, 35
transverse ligament, 120

turbinate*! bone, 63
vertebral notches, 23

Sui>emumerar)' bones, 82

Supination, 124

Sujiinator brevis muscle, 195
longus muscle, 194
muscle, 185, 195

function of, 196
ncr^e supply of, 196

ridge. 87
Supraclavicular f<"»s.sa, lesser, 171

.Supracondyloid j^rocrss, 87
Supraglenoidal tul»crosity, 84
Supnihvoid muscles, 174
Supramastoid ridge. 52
Suprameatal spine, 52
Supraorbital Uirder of frontal boo

60
foramen, 60, 75, 76
margin, 75
notch, f)o, 75

Supra{>atellar bursa. 135, 234
Supraspinatus f.iscia. 207

fossa of si apula. 83
muscle, 185, 1S6

function of. 1S7

ner\e sujiply of. 187
Supnispinous ligament, 112

Surgical mvk of humerus, 86
Sustentaculum tali. 103

Suiura mendosa. 47, St

Suturar serrat.T. 59
Suture, J07

coronal. 36. 37. 79
ethmoideomaxillarTi', 80
frontal, Oo, 81

frontcx^hmojdal, 41, 61, 81

frontolachr\-mal, 37, 80
frontomaxillar}", 37, 80
harmonic. 107
incisive. 60. Si

infraorbital. 68, 81

intermaxillary-, 37, 80
intema^al. ;7. '•c. 80
la>^ •

• ^D

la. So
laciii> .;:..:iijx.u.,i., So
lambdoid, 38, 79
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Suture, median palatine, 39, 81

mendosal, 47, 81

metopic, 60, 62, 81

nasofrontal, 37, 65, 80
nasomaxillary, 37, 65, 80
occipitomastoid, 38, 40, 43, 53, 79
of skull, 79
palatine, median, 39, 81

transverse, 39, 81

palatoethmoidal, 80
palatomaxillary, 80
parietomastoid, 38, 53, 79
petrosquamosal, 81

sagittal, 79
serrate, 59, 107
sphenoethmoidal, 79
sphenofrontal, 37, 41, 49, 79
sphenomaxillary, 81

sphenoorbital, 79
sphenoparietal, 37, 38, 42, 79, 82

sphenosquamosal, 38, 39, 42, 43, 52,

80
sphenozygomatic, 37, 38, 50, 80
squamosal, 38, 43, 52, 79, 107
squamosomastoid, 53, 59, 81

transverse palatine, 39, 81

zygomaticofrontal, 36, 37, 80
zygomaticomaxillary, 37, 39, 67, 80
zygomaticotemporal, 38, 52, 80

Symphysis, 107
pubis, 95, 128

sacrococcygeal, 113
Synarthrosis, 107

mixed, 107
pelvic, 128

Synchondrosis, 107
epiphyseos, 21

interoccipital, anterior, 47
posterior, 47

intersphenoidal, 51, 81

intraoccipital, anterior, 81

posterior, 81

petrooccipital, 81, 118

sphenooccipital, 41, 45, 47, 81

sphenopetrosal, 81, 118

sternal, 34, 117
Syndesmology, 107

definition, 17
general, 107
special, 110

Syndesmosis, 107
tibiofibular, 136, 137
true, 107

Synergists, 143
Synovia, 108

Synovial bursae, 108

communicating, 108
folds, loS

patellar, 135
layer of articular capsule, 108

membrane, 108

sheaths of dorsal carpal ligament, 203
of fingers, 205
of flexor tendons of palm, 205
of foot, 229
of peronjeus longus, 231

villi, 108
Systematic anatomy, definition, 17

Talocalcaneal articulation, 137, 138
anterior, 138

ligament, anterior, 140
external, 140
internal, 140
interosseous, 140
posterior, 140

Talocalcaneonavicular articulation,

137. 138
Talocrural articulation, 137
Talofibular ligament, anterior, 140

posterior, 140
Talonavicular articulation, 138

ligament, dorsal, 140
Talotibial ligament, anterior, 139

posterior, 139
Talus, 102

articular facets of, 102

articulations of, 137
body of, 102

development, 106
groove of, 102

head of, 102, 103
neck of, 102, 103
surfaces of, 102

Tarsal bones, 82, 102

articulations of, 137, 138
development, 106

ligaments, 139
dorsal, 140
plantar, 141

Tarsometatarsal articulations, 137,

.
139

ligaments, dorsal, 141

plantar, 141

Tarsus, 102

articulations of, 137, 138
ligaments of, 139
sinus of, 102, 103
transverse articulation of, 138

Tectorial membrane, iii, 115
Teeth, alveoli for, 68, 71

incisor, in fetus, 69
sockets of, 68, 71

Tegmen tympani, 55, 57
Temporal bone, 37, 38, 51

articular eminence of, 53
canals of 57
development of 58
in newborn, 58, 59, 8i
inferior process of, 57
mastoid portion of, 38, 40, 52, 53
petrous portion of, 40, 52, 54

apex of, 35
pyramid of, 52, 54
apex of, 55

squamous portion of, 38, 40, 43,

tympanic portion of, 38, 40, 52,

.57
fascia, 184
fossa, 38
line, 44, 60

inferior, 59
superior, 590

process of zygomatic bone, 71
ridge, 38
surface of zygomatic bone, 71

Temporal surface of sphenoid bone,

49. 50
of squamous portion of temporal

bone, 52
wings of sphenoid bone, 47, 49

Temporalis muscle, 182, 183
functions of, 183
nerve supply of, 183

Temporomandibular articulation, 118
ligament, 118

Temporomaxillary articulation, 117
Tendinous adductor opening, 217

arches, 143
inscriptions, 143

of rectus abdominis, 161

Tendo Achillis, 220
Tendons, 142

central, of diaphragm, 164, 165
chiasma of, 207
flexor, of palm, 205
of fingers, extensor, 204
of hand, extensor, 203
of long head of biceps, 121

of palm, 205
retinacula, 142, 143
vincula, 207

Tendon-sheaths, 143
Tensor fasciae latas muscle, 209, 213

function of, 214
nerve supply of, 214

tympani, semicanal for, 58
Teres major muscle, 185, 187

function of, 187
nerve supply of, 187

minor muscle, 185, 187
function of, 187
nerve supply of, 187

Terminal line of ilium, 95
Thenar eminences, 198

muscles of, 199
Thigh, adducfor muscles of, 216

anterior surface of, muscles of, 214
fascicB of, 231
flexors of, 218
internal muscles of, 216
muscles of, 214

classification, 235
posterior muscles of, 218

Third cuneiform bone, 104
trochanter, 98

Thoracic muscles, 166
vertebrae, 26

eleventh, 26, 27
first, 26

walls, nmscles of, 169
Thorax, 22, 35

apertures of, 35
muscles of, 166

walls of, muscles of, 169
Thumb, bones of, 92

carpometacarpal joint of, 124, 125

metacarpophalangeal articulation of,

127
Thyreohyoideus muscle, 172, 173

Tibia, 82', 99
and fibula, relations, loi

articular surfaces of, inferior, 100

superior, 99
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Tibia, articulations of, 136
lx>rdcrs of, 100

condyles of, 99
crest of, 100
development, 101

extremities of, 99
interosseous membrane of, 136, 137
shaft of, 99, 100

surfaces of inferior extremity of, 99
of shaft of, 100

of superior extremity of, 99
tuberosity of, subcutaneous bursa

of, 234
Tibial lateral ligament, 134
Tibialis anterior muscle, 210, 223

function of, 223
nerve supply of, 223

posterior muscle, 210, 219, 221

function of, 221

nerve supply of, 221

Tibiofibular articulation, 136
syndesmosis, 136, 137

Tibionavicular ligament, 139, 140
Tissue, bony, 20

Toes, articulations of, 137
bones of, 105
great, ball of, muscles of, 226
little, ball of, muscles of, 227

Topographic anatomy, definition, 17

Torus palatinus, 78
Trachelomastoid muscle, 151
Transversalis capitis muscle, 151

cer\'icis muscle, 151
fascia, 163

Transverse articulation of tarsus, 138
capitular ligament of foot, 139

of hand, 127
carpal ligament, 127, 205
crural ligament, 233
fasciculi, 233
groove, 43, 46
head of adductor hallucis muscle,

227
ligament, inferior, 121

of atlas, 114
of hip, 131

of knee, 134
superior, 120

lines of rectus abdominis, 161

palatine suture, 39, 8i

l)lane, 17
portion of nasalis muscle, 1S2
processes of vertebra;, 23

Transversocostal muscles, 156, 157
Transversospinalis muscle, 149, 151,

Transvensus alxlominis muscle, 157,
160

functions of, 162

nerve supply of, 162
mcnii muscle, iSi

nucha?, 146, 179
thoracis, 169, 170

Trapezium, 89, 90
Trapezius muscle, 145

functions of, 146
nerve supply of, 146

Trapezoid, 89, 90

Trapezoid ligament, 120

Triangle, delloidt-tj[jccioral, 167
femoral, 216
lumbar, 147
of Petit, 147
suboit ipital, 156

Triangular ligament, 159, 164
Triangularis labii inferioris muscle,

181

superioris muscle, 181

muscle, 181

sterni muscle, 170
Triceps brachii muscle, 142, 185, 189

function of, 190
heads of, 189, 190
nciA'c supply of, 190

sura? muscle, 210, 219
function of, 220
nerve supply of, 220

Trigeminal impression, 43, 55
Triquetral bone, 89, 90
Trochanteric bursa, 212

of glut;eus maximus, 233
medius, anterior, 234

posterior, 212, 234
minimus, 234

subcutaneous, 2^^
fossa, 97

Trochanters, 97
greater, 97
lesser, 97
third, 98

Trochlea', 143
of phalanges of foot, 105

of hand, 92
of talus, I02

Trochlear area of humerus, 86
depression, 61, 76
process of calcaneus, 103
spine, 61

Trochoid joint, 109
True joints, loS

pelvis, 130
ribs, 33
syndesmosis, 107
vertebras, 22

Trunk, muscles of, 144
skeleton of, 22

variations in, 35
Tubercle, 20

carotid, 26

costal, ligament of, n6
intercondyloid, external. 99

internal, 99
jugular, 43, 46
mental, 72
obturator, anterior, 95

posterior, 95
of Chassaignac, 26

of humerus, greater, 85
lesser, 85

of Lisfranc, 32
of neck of n\v>, ^2
of pubis, 95
of talus, external, 102

internal, 102

of trapezium, 90
phaPingeal, 45

Tubercle, scalene, 32
Tubercular ridge, greater, 86

lesser, 86
TulK-rculum caroiicum, j6

scUar, 41, 48
Tulx-rositas ailantis, 25
Tuljerc»siiics, 20

turatuid, 85
c<»Mal. K5

deltoid, S6
gluteal, 98
infraglenoidal, 84
masseteric, 72
of calcaneus, 103
of fifth metatarsal bone, 105
of first metatarsal bone, 105

of hani palate, 40
of ilium, 95
of ischium, 96
of maxilla, 67
of navicular Ijone, 103
of palate bone, 70
of radius, 88
of scaphoid bone, 103
of tibia, 100

sulKUtaneous bur^a of, 234
of ulna, 87
pterygoid, 72
sacral, 29
supraglenoidal, 84
ungual, 02, 105

Tubular Ixines, 19

Turbinated bones, 37, 77
inferior, 64, 67, 77

develoi)ment, 64
middle, 63
sphenoidal, 48
sujK-rior, 63

TjTupanic annulus, 81

antrum, 54, 5S

canaliculus, 58
aperture of, superior, 54

groove. 57
notch, 57
portion of temporal l»onc, 38, 40, 52,

57
spines, greater, 57

lesser, 57
Tympanomastoiil fissure, 53, 57
Tymjxinosquamasal fissure, 57

Ulna. 82, 87
and radius, relations, 89
borders Of, 87
development, 88

extremities of, 87, 88

shaft of, 87
surfaces of. 87

Ulnar carpal eminence, 90
head of flexor carpi ulnaris muscle,

192

of pronator teres muscle, 191

lateral ligament, 122, 126

notch, 89
Uncaform bone, 89, 90

process, 90
Uncinate process, 64
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Ungual phalanges, 92
tuberosity, 92, 105

Uniaxial joints, 109
Unilocular joints, 108

Upper arm, extensor surface of, mus-
cles of, 189

flexor surface of, muscles of, 188

muscles of, 185, 188

classification, 209
extremity, articulations of, 119

bursae of, 208
fasciae of, 207
free, skeleton of, 85
ligaments of, 119
muscles of, 185

development, 209
skeleton of, 82, 83
thoracic muscles of, 166

portion of longus colli muscle, 176

Vagina mucosae, 142, 143
Vaginal ligaments, 143

of foot, 231
process, 49, 51

of temporal bone, 56, 57
Vastus externus muscle, 215

intermedius muscle, 215
internus muscle, 215
lateralis muscle, 215
medialis muscle, 215

Vein, saphenous, great, 232
vertebral, canal for, 26

Vena caral opening of diaphragm, 166

Ventral arch of vertebra, 22

Vertebras, 22

arches of, 22, 23
articular processes of, 23
bodies of, 22, 23

connections of, no
caudales, 30
cervical, 23

characters of, 24
first, 23, 25
and second, articulations of,

"3
development, 31

second, 23, 25
development, 31

Vertebrae, cervical, seventh,,24
third to six-th, 24

development, 31
false, 22, 28

flexion, 23
lumbar, 27
lumbosacral, 30, 36
pedicles of, 23
processes of, 23
prominens, 25
root of, 23
rotatory, 23
spinous processes of, 23
supernumerary, 35
thoracic, 26

first, 26
twelfth, 26, 27

transverse processes of, 23
true, 22

Vertebral arches, ligaments between,

112

artery, 25
canal for, 26

border of scapula, 83
canal, 31
column, 22, 30

articulation of ribs with, 116,

117, 261

curvature of, 30
development, 31
intertransverse ligaments of, 112

joints of, no
ligaments of, in
movements of, 113
promontory of, 30

margin of scapula, 83
notches, 23
vein, canal for, 26

Vertical portion of squamous portion

of temporal bone, 52
Vidian canal, 50
Villi, synovial, 108
Vincula, 143

of tendon, 207
Visceral bones, 22

Vitreous tables of flat bones, 19
Volar basal Hgaments, 127

border of radius, 88
of ulna, 87

Volar carpal ligament, 208
carpometacarpal ligament, 127
intercarpal ligament, 17
ligaments, accessor)-, 127
radiocarpal ligament, 126
surface, 18

of radius, 88
of ulna, 87

Vomer, 39, 65
alae of, 65
development, 66

Walls of thorax, muscles of, 169
Wings of sphenoid bone, 47, 49
Wormian bones, 82
Wrist-joint, 124

Xiphoid process, 34
foramen of, 36

Yellow bone-marrow, 21

ZoxA orbicularis, 132
Zygoma, 70
Zygomatic arch, 38, 39, 40

bone, 36, 70
development, 71

surfaces of, 71
border of sphenoid bone, 50
fossa, 79
head of quadratus labii superioris

muscle, 180

process of frontal bone, 60

of maxilla, 66, 67
of temporal bone, 36, 38, 39, 52

Zygomaticofacial foramen, 71

Zygomaticofrontal suture, 36, 37, 80
Zygomaticomaxillary suture, 37, 39,

67, 80
Zygomaticoorbital foramen, 71, 75
Zygomaticotemporal foramen, 71

suture, 38, 52, 80
Zygomaticus major muscle, 180

minor muscle, 180
muscles, 180
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De Lee*s
Obstetrics

Principles and Practice of Obstetrics. By Joseph B. De Lee,

M. D., Professor of Obstetrics in the Northwestern University Medical

School, Chicago. Large octavo of 1060 pages, with 913 illustrations,

150 in colors. Cloth, ^8.00 net; Half Morocco, $<^.^o net.

THREE PRINTINGS IN TEN MONTHS

The Most Superb Book on Obstetrics Ever Published

You will pronounce this new book by Dr. De Lee the most elaborate, the

most superbly illustrated work on Obstetrics you have ever seen. Especially will

you value the gij illustrations, practically all original, and the best work of lead-

ing medical artists. Some 150 of these illustrations are in colors. Such a mag-

nificent collection of obstetric pictures—and with reallypractical value—^has never

before appeared in one book.

You will find the text extremely practical throughout, Dr. De Lee's aim being to

produce a book that would meet the needs of the general practitioner in every par-

ticular. For this reason diagnosis is featured, and the relations of obstetric con-

ditions and accidents to general medicine, surgery, and the specialties brought into

prominence.

Regarding treatment : You get here the very latest advances in this field, and you

can rest assured every method of treatment, every step in operative technic, is just

right. Dr. De Lee's twenty-one years' experience as a teacher and obstetrician

guarantees this.

Worthy of your particular attention are the descriptive legends under the illus-

trations. These are unusually full, and by studying the pictures serially with their

detailed legends, you are better able to follow the operations than by referring to

the pictures from a distant text—the usual method.

Dr. M. A. Hanna, University Medir.al College, Kansas City

" I am trank in stating that I prize it more highly than any other volume in my obstetric

library, which consists of practically al', the recent books on that subject."

Dr. Clark E. Day, Indianapolis, Ind

" Dr. DeLee's work is by far the greatest on Obstetrics published to-day for the general
practitioner. It will meet what is expected of it in a more concise and comprehensive way
than any other book he could buy.''

Dr. George L. Brodhead, New York Post- Graduate Medical School

" The name of the author is in itself a sufficient guarantee of the merit of the book, and I

congratulate him, as well as you, on the superb work just published."
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Norris'

Gonorrhea in Women
Gonorrhea in Women. Hy Charlie C. Nokkis. M. I).. Instructor

in Gyncculo.^^v-. LMucrsity of Pennsylvania. With an Introduction bvJohn G. Clark. M. D.. Professor of Gynccolo^.^^ University of Penn-
sylvania. Larc^c octavo of 520 pages, illustrated. Cloth. ^6.00 net.

A CLASSIC

Dr. Xorris here presents a work that is destined to take hi«h place amonK^pubhcat.ons on th.s subject. 1 le has done his work thorou.hlv. He has searche!i
the .mportant hterature very carefully, over 3300 references bein^' utilized Thiscoupled wuh Dr. Norris' large e.xperience. gives his book the stamp of authoritv'The chapter on serum and vaccine therapy and organotherapv is part.culariv
valuable because U e.xpresses the newest advances. i:ver>- phase of the subject
s considered: History, bacteriology, pathology, sociology, prophvla.xis. treatment
(operat, ve and medicinal), gonorrhea during pregnancy, parturition and puer-penum. diffuse gonorrheal pertitonitis. and all other phases. Furthur. Dr Xorrisa so considers the rare varieties of gonorrhea occurring in men. women; and
children. I he text is illustrated.

American Text-Book of Gynecolo&y
Second Revised Edition

American Text-E5ook of Gynecology. Edited bv J M Bxim-
M. D. Imperial octavo of 718 pages, with 341 text-illustrations and
Z^ plates. Cloth, $6.00 net.

American Text-Book of Obstetrics
Second Revised Edition

The American Te.vt-Book of Obstetrics. In two volumes. Fdited
by RiciiAKi) C. NoKKis. M. D. ; Art Editor. Robert L. Dickinson. M. DTwo octavos of about 600 pages each ; nearly 900 illustrations, includ-
ing 49 colored and half-tone plates. Per volume: Cloth. $3.50 net

" As an .luthorily. as a lx>ok of refV-rcncf. .ns a ' workinc l>v,k ' for the sfud^nf nr ,-r.^
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Ashton's

Practice of Gynecology

The Practice of Gynecology. By W. Easterly Ashton, M. D,,

LL.D., Professor of Gynecology in the Medico-Chirurgical College,

Philadelphia. Handsome octavo volume of i lOO pages, containing 1058

original line drawings. Cloth, 1^6.50 net ; Half Morocco, 38.00 net.

NEW (5th) EDITION

The continued success of Dr. Ashton's work is not surprising to any one

knowing the book. The author takes up each procedure necessary to gynecologic

step by step, the student being led from one step to another, just as in studying

any non-medical subject, the minutest detail being explained in language that

cannot fail to be understood even at first reading. Nothing is left to be taken for

granted, the author not only telling his readers in every instance what should be

done, but also precisely how to do it. A distinctly original feature of the book is

the illustrations, numbering 1058 line drawings made especially under the author's

personal supervision from actual apparatus, living models, and dissections on the

cadaver.

From its first appearance Dr. Ashton's book set a standard in practical

medical books ; that he has produced a work of unusual value to the medical

practitioner is shown by the demand for new editions. Indeed, the book is a

rich store-house of practical information, presented in such a way that the work

cannot fail to be of daily service to the practitioner.

Howard A. Kelly. M. D.

Professor of Gynecologic Surgery, Johns Hopkins University.

" It is different from anything that has as yet appeared. The illustrations are particularly

clear and satisfactory. One specially good feature is the pains with which you describe so

many details so often left to the imagination."

Charles B. Penrose, M. D.

Fornierly Professor of Gynecology in the University of Pennsylvania
" I know of no book that goes so thoroughly and satisfactorily into all the details of every-

thing connected with the subject. In this respect your book differs from the others."

George M. Edebohls. M. D.

Professor of Diseases of Women, New York Post-Graduate Medical School

" A text-book most admirably adapted to teach gynecology to those who must get thell

knowledge, even to the minutest and most elementary details, from books."
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Bandler's
Medical Gynecology

Medical Gynecolojjy. \\\ S. W vllls Bandlek, M. D.. Adjunct

Professor of Diseases ul Women, New York Post-Graduate Medical

School and Hospital. Octavo of 790 paj^^es, with 150 original illus-

trations. Cloth, $5.00 net ; Half Morocco, ;56.50 net.

NEW (3d) EDITION 60 PAGES ON INTERNAL SECRETIONS

This new work by Dr. IJandler is just the book that the physician engaged in

general practice has luni,' needed. It is truly tlu- pruLtitiontr s g^'iu\oiog\—planned

for him, written for him, and illustrated for him. There are many gynecolugit

conditions that do not call for operative treatment ; yet, because of lack of that

special knowledge required for their diagnosis and treatment, the general practi-

tioner has been unable to treat them intelligently. This work not only deals

with those conditions amenable to non-operative treatment, but it also tells how to

recognize those diseases tlemanding operative treatment.

American Journal of Obstetrics

" He has shown good judgment in the selection of his data. He ha> placed most emphasis
on diagnostic and therapeutic aspects. \\<: la- pr^ nttd his facts in a manner to be readily

grasped by the general practitioner."

Bandler's Vaginal Celiotomy
Vaginal Celiotomy. By S. \\ vllis Bandllk, M. D.. New \'ork

Post-(iraduatc Medical School and Hospital. Octavo of45opai^es. with

148 original illustrations. Cloth, ^3.00 net; Half Morocco, $6.50 ncL

SUPERB ILLUSTRATIONS
The vagmal route, because ot us Mm])lKity, case of execution, absence of

shock, more certain results, and the opportunity for conservative measures, con-

stitutes a field which should appeal to all surgeons, gynecologists, and obstetricians.

Posterior vaginal celiotomy is of great importance in the removal of small tubal

and ovarian tumors and cysts, and is an important step in the performance of

vaginal myomectomy, hysterectomy, and hystcromyomectomy. .Anterior \aginal

celiotomy with thorough separation of the bladder is the only certain method
of correcting cystocele.

The Lancet. London
' Dr. Handler h.\s done good service in writing this book, which gives a ver>' clear descrifv

tion of all the operations which may be undertaken through tlie vagina. He makes out a
Strong case for these operations."
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Kelly and Noble's

Gynecology
and Abdominal Surgery

Gynecology and Abdominal Surgery. Edited by Howard A.

Kelly, M. D., Professor of Gynecology in Johns Hopkins University

;

and Charles P. Noble, M. D., formerly Clinical Professor of Gyne-

cology in the Woman's Medical College, Philadelphia. Two imperial

octavo volumes of 950 pages each, containing 880 illustrations, some in

colors. Per volume: Cloth, $8.00 net ; Half Morocco, ^9.50 net.

TRANSLATED INTO SPANISH

WITH 880 ILLUSTRATIONS BY HERMANN BECKER AND MAX BRODEL

In view of the intimate association of gynecology with abdominal surgery the

editors have combined these two important subjects in one work. For this reason

the work will be doubly valuable, for not only the gynecologist and general prac-

titioner will find it an exhaustive treatise, but the surgeon also will find here the

latest technic of the various abdominal operations. It possesses a number of

valuable features not to be found in any other publication covering the same fields.

It contains a chapter upon the bacteriology and one upon the pathology of gyne-

cology, dealing fully with the scientific basis of gynecology. In no other work

can this information, prepared by specialists, be found as separate chapters.

There is a large chapter devoted entirely to medical gynecology written especially

for the physician engaged in general practice. Heretofore the general practitioner

was compelled to search through an entire work in order to obtain the information

desired. Abdominal surgery proper, as distinct from gynecology, is fully treated,

embracing operations upon the stomach, upon the intestines, upon the liver and

bile-ducts, upon the pancreas and spleen, upon the kidneys, ureter, bladder, and

the peritoneum. The illustrations are truly magnificent, being the work of Mr.

Hermann Becker and ^[r. Max Brodel.

American Journal of the Medical Sciences
" It is needless to say that the work has been thoroughly done: the names of the authors

and editors would guarantee this ; but much may be said in praise of the method of presen-

tation, and attention may be called to the inclusion of matter not to be found elsewhere."
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Webster's
Text-Book qf Obstetrics
A Text-Book of Obstetrics. J^y J. Llaklince U'eustek. M. \).

(Edin.), F. R. C. P. I"-.. I'rufcssor of Obstetrics and Gynecoloj^y in Rush

Medical College, in affiliatioii with the University <^>r Chicago. Octavo

volume of 767 pages, illustrated. Cloth, S5.00 net; Half Morocco,

$6.50 net.

BEAUTIFULLY ILLUSTRATED

In this work the anatumic chan},'cs accompain in;.; |jre;;nancy. labor, and the

puerperium are described more fully and lucidly than in any other text-book on

the subject. The e.xposition of these sections is based mainly upon studies of

frozen specimens. I'nusual consideration is jjiven to embryolo-jic and physiologic

data of importance in their relation to obstetrics.

Buffalo Medical Journal
" As a [jractical text-book on obstetrics for both student and practitioner, there is left very

little to be desired, it being as near perfection as any compact work that has been published."

Webster's

Diseases of Women
A Te.\t-Book of Diseases of Women. \\y ). Ci^kknc i: Weuster,

M. D. (Im)IN.), F. R. C. r. 1--. Professor of Ci\-necology and Obstetrics

in Rush Medical College. Octavo of 712 pages, with 372 te.xt-illustra-

tions and 10 colored plates. Cloth, $7.00 net ; Half Morocco, $8.50 net

Dr. Webster has \\ rilten this work ts/>,\:\i//\' for ///<• i^incral practitumfr. dis-

cussing the clinical features of the suliject in their widest relations to general

practice rather than from the standjioint of specialism. The mai^nificcnt illus-

trations, three himdred and seventy-two in number, are nearly all original.

Howard A. Kelly M. D,

Professor of Gynecologic Surgery, Johns Hopkins Vnhtrsity.

•' It is untloubtcdly one of the best works which has been put on the market wiihm recent

years, showing from start to finish Dr. Webster's well-known thoroughness. The illustratioixs

are also of the highest order."
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Hirst's

Text-Book of Obstetrics
The New (7th) Edition

A Text=Book of Obstetrics. By Barton Cooke Hirst, M.D.,

Professor of Obstetrics in the University of Pennsylvania. Handsome

octavo of 10
1 3 pages, with 895 illustrations, 53 of them in colors.

Cloth, ;$5.oo net ; Half Morocco, $6.50 net.

INCLUDING RELATED GYNECOLOGIC OPERATIONS

Immediately on its publication this work took its place as the leading text-book

on the subject. Both in this country and in England it is recognized as the most

satisfactorily written and clearly illustrated work on obstetrics in the language.

The illustrations form one of the features of the book. They are numerous and
the most of them are original. In this edition the book has been thoroughly revised.

Recognizing the inseparable relation between obstetrics and certain gynecologic

conditions, the author has included all the gynecologic operations for complica-

tions and consequences of childbirth, together with a brief account of the diagnosis

and treatment of all the pathologic phenomena peculiar to women.

OPINIONS OF THE MEDICAL PRESS

British Medical Journal

" The popularity of American text-books in this country is one of the features of recent

years. The popularity is probably chiefly due to the great superiority of their illustrations

over those of the English text-books. The illustrations in Dr. Hirst's volume are far more

numerous and far better executed, and therefore more instructive, than those commonly

found in the works of writers on obstetrics in our own country."

Bulletin of Johns Hopkins Hospital

"The work is an admirable one in every sense of the word, concisely but comprehensively

written."

The Medical Record, New York

"The illustrations are numerous and are works of art, many of them appearing for the first

time. The author's style, though condensed, is singularly clear, so that it is never necessary

to re-read a sentence in order to grasp the meaning. As a true model of what a modern text-

book on obstetrics should be, we feel justified in affirming that Dr. Hirst's book is without a

rival."
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HirstV

Diseases of Women
A Text-Book of Diseases of Women, liy 11\kion Cooki. Hirst,

M. 1)., Professor of Obstetrics, University of Pennsylvania; G\'necolo-

gist to the Howarci, the Orthopedic, and the Pliiladelpliia Hospitals.

Octavo of 745 pa^^es, with 701 original illustrations, many in colors.

Cloth, S5.00 net; Half Morocco, ^6.50 net.

THE NEW 2d) EDITION
WITH 701 ORIGINAL ILLUSTRATIONS

The new edition of this work has just been issued after a careful revision.

As diagnosis and treatment are f)f the j,'reatest importance in considering,' di!>eases

of women, particular attention has been de\oted to these divisions. To this end,

also, the work has been magnificently illuminated with 701 illustrations, for the

most part original photographs and water-colors of actual clinical cases accumu-

lated during the past fifteen years. The palliative treatment, as well as the

radical operative, is fully described, enabling the general practitioner to treat

many of his own patients ^ iihout referring them to a specialist. .-\n entire sec-

tion is devoted to ? full descrijnion of all modern gynecologic operations, illumi-

nated and elucidated by numerous photographs. The author's extensive ex-

perience renders ^nis work of unusual value.

OPINIONS OF THE MEDICAL PRESS

Medical Record, New York

" Its nu-riis cm be .^ppncialed only by a careful perus.»l. . . . Nearly one hundred pages

are devoted to technic. this chapter being in son>e respects supw-'rior to the dc^cnptions in

many otlier text- boks."

Boston Medical and Surgical Journal

"The auihor h.is i,Mvi-n -pecul .ittiiiiion to diagnosis and treatment throughout the l>ook.

and has protluced a practical treatise which should be of the greatest \-aluc to the student the

general pr.utitinncr, ;\iul tlie specialist."

Medical News, New York

" Office treatment is given a due amount of consideration, so that the work i»nll \ e .o

nseful to the non-operator .ts to the specialist."
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GET ^ • THE NEW
THE BEST /VHI 6 r 1C SiH STANDARD

Illustrated Dictionary
New (7th) Edition—5000 Sold in Two Months

The American Illustrated Medical Dictionary. A new and com-

plete dictionary of the terms used in Medicine, Surgery, Dentistry,

Pharmacy, Chemistry, Veterinary Science, Nursing, and kindred

branches ; with over lOO new and elaborate tables and many handsome

illustrations. By W. A. Newman Borland, M.D., Editor of "The
American Pocket Medical Dictionary." Large octavo, 1 107 pages,

bound in full flexible leather. Price, ^4.50 net; with thumb index,

$5.00 net.

IT DEFINES ALL THE NEW WORDS—MANY NEW FEATURES

The American Illustrated Medical Dictionary defines hundreds of the newest

terms not defined in any other dictionary—bar none. These new terms are live,

active words, taken right from modern medical literature.

It gives the capitalization and pronunciation of all words. It makes a feature

of the derivation or etymology of the words. In some dictionaries the etymology

occupies only a secondary place, in many cases no derivation being given at all.

In the "American Illustrated" practically every word is given its derivation.

Every word has a separate paragraph, thus making it easy to find a word

quickly.

The tables of arteries, muscles, nerves, veins, etc., are of the greatest help

in assembling anatomic facts. In them are classified for quick study all the

necessary information about the various structures.

Every word is given its definition—a definition that dcfi7ies in the fewest pos-

sible words. In some dictionaries hundreds of words are not defined at all, refer-

ring the reader to some other source for the information he wants at once.

Howard A. Kelly, M. D., Johns Hopkins Universily, Baltiinore

" The American Illustrated Dictionary is admirable. It is so well gotten up and of such

convenient size. No errors have been found in my use of it."

J. Collins Warren, M. D„ LL.D., F.R.C.S. (Hon.). Harvard M,'dical School

"
I regard it as a valuable aid to my medical literary work. It is very complete and of

convenient size to handle comfortably. I use it in preference to any other."
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Penrose's

Diseases of Women
Sixth Revised Edition

A Text-Book of Diseases of Women. By Charles B. Penrose,

M. D., Til. D., funiieily Professor of Gynecolo^\- in the University of

Pennsylvania; Surgeon to tiie Gynecean Hospital, Philadelphia. Oc-

tavo volume of 550 pai^cs, with 225 fine original illustrations. Cloth,

S3.75 net.

ILLUSTRATED

Regularly every year a new edition of this excellent text-book is called for,

and it appears to be in as great favor with physicians as with students. Indeed,

this book has taken its place as the ideal work for the general practitioner. The
author presents the best teaching of modern gynecology, untrammcled by anti-

quated ideas and methods. In every case the most modern and progressive

technique is adopted and made clear by excellent illustrations.

Howard A. Kelly, M.D..

Fro/css.'r of Gyitecolcgic Surgery , Johns Hopkins I'niz-frsifr, Bait'tmore.

" I shall value very highly the copy of Penrose's ' Diseases of Women ' received. I have

already recommended it to my class as THE liEST book."

Davis* Operative Obstetrics

Operative Obstetrics. By Edw.vkd P. LXwis. M.D., Professor of

Ob.stctrics at Jefferson Medical College. Philadeljihia. Octavo of 4S3

pages, with 264 illustrations. Cloth, 55.50 net; Half .Morocco. $7.00 net.

INCLUDING SURGERY OF NEWBORN

Dr. Davis' new work is a most practical one. and no expense has been spared

to make it the handsomest work on the subject as well. Even.- step in every

operation is described minutely, and the technic shown by beautiful new illustra-

tions. Dr. Davis' name is sufficient guarantee for something above the mediocre.
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Dorland's
Modern Obstetric/*

Modern Obstetrics : General and Operative. By W. A. Newman
DoRLAND, A. M., M, D., Professor of Obstetrics at Loyola University,

Chicago, Illinois. Handsome octavo volume of 797 pages, with 201

illustrations. Cloth, ^4.00 net.

Second Edition, Revised and Greatly Enlarged

In this edition the book has been entirely rewritten and very greatly enlarged.

Among the new subjects introduced are the surgical treatment of puerperal sepsis,

infant mortality, placental transmission of diseases, serum-therapy of puerperal

sepsis, etc. By new illustrations the text has been elucidated, and the subject pre-

sented in a most instructive and acceptable form.

Journal of the American Medical Association
" This work deserves commendation, and that it has received what it deserves at the hands

of the profession is attested by the fact that a second edition is called for within such a short

time. Especially deserving of praise is the chapter on puerperal sepsis."

Davis' Obstetric and
Gynecolog(ic Nursing(

Obstetric and Gynecologic Nursing. By Edward P. Davis, A. M.,

M. D., Professor of Obstetrics in the Jefferson Medical College and

Philadelphia Polyclinic ; Obstetrician and Gynecologist, Philadelphia

Hospital. i2mo of 480 pages, illustrated. Buckram, $1.75 net.

NEW (4th) EDITION

Obstetric nursing demands some knowledge of natural pregnancy, and gyne-

cologic nursing, really a branch of surgical nursing, requires special instruction

and training. This volume presents this information in the most convenient

form. This third edition has been very carefully revised throughout, bringing the

subject down to date.

The Lancet, London
" Not only nurses, but even newly qualified medical men, would learn a great deal by a

perusal of this book. It is written in a clear and pleasant style, and is a work we can recom-

mend."
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Kelly anv Cullen's

Myomata of the Uterus

Myomata of the Uterus. Hy Huwakd A. Keli.v, M. I).. Professor

of Gynecologic Surger\' at Johns Hopkins L'ni\ersity; and Thomas S.

Cl'llkn, M. B., Associate in ( j\nccolo^f\' at Jt)hn.s Hopkins University.

Lar<^e octavo of about 700 paijes, with 3.SS orii^inal illustrations, by

August Horn and Hermann Becker. Cloth. ;57.50 net ; Half Morocco,

$9.00 net,

ILLUSTRATED BY AUGUST HORN AND HERMANN BECKER

This monumental work, the fruit of over ten years <(f untiring labors, will

remain for many years the last uonl upon the subject. Written by those men

who have brought, step by step, the operative treatment of uterine myoma to

such perfection that the mortality is now less than one per cent., it stands out as

the record of greatest achievement of recent times.

Surgery. Gynecology, and Obstetrici

•• It must be consiiicrcd as the most comprehensive work of the kind yet published. It

will always be a mine of wealth to future students."

Cullen's Adenomyoma of the Uterus

Adenomyoma of the Utf.rcs, By Thomas S. Cullf.n, M. B. Octavo of 275
pages, with orit^inai illustrations by Hermann liecker and Au}^u>t Horn. Cloth,

35.00 net ; Half .Morocco, S6.50 net.

"A good example of how such a monot^raph should be written. It i> an excellent

work, worthy of the high reputation of the author and of the school from which it

emanates."— 7//<r Lanct-t, Lond.^n.

Cullen's Cancer of the Uterus

Cancer of thf. Lierus. By IHomas S. ci'i.lf.n, M. B. Lan;e ocuivo of 693
pages, with ovi-r ;oo colordl and half-tone text<uts and eleven lithographs. Cloth,

J7.50 net ; ILilf Slorocco, 5S.50 net.

'• Hr. Cullen's book is the standard work on the greatest problem which faces the
surgical worl.i tn-tiav. .Any one who cle>ires to attack this grvat pn>blcm must have
this book."—HoWAKU A. Kelly, M. D., Johns J/ofktm L'niversUy.
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Schaffer and Ed£(ar*s Labor and Operative Obstetrics

Atlas and Epitome of Labor and Operative Obstetrics. By Dr.

O. Schaffer, of Heidelberg. Edited, with additions, by J. Clifton Edgar,

M. D., Professor of Obstetrics and Clinical Midwiferj', Cornell University

Medical School, New York. With 14 lithographic plates in colors, 139 text-

cuts, and III pages of text. Cloth, $2.00 net. In Saujiders' Hand-Atlases.

Schaffer and Edgar's Obstetric Diag'nosis and
Treatment

Atlas and Epitome of Obstetric Diagnosis and Treatment. By Dr.

O. Schaffer, of Heidelberg. Edited, with additions, by J. Clifton Edgar,

M. D., Professor of Obstetrics and Clinical Midwifery, Cornell University

Medical School, New York. With 122 colored figures on 56 plates, 38 text-

cuts, and 315 pages of text. Cloth, $3.00 net. Saunders" Hand-Atlases.

Schaffer and Norris* Gynecology

Atlas and Epitome of Gynecology. By Dr. O. Schaffer, of Heidel-

berg. Edited, with additions, by Richard C. Norris, A. M., M. D.,

Gynecologist to Methodist Episcopal and Philadelphia Hospitals. With 207
colored figures on 90 plates, 65 text-cuts, and 308 pages of text. Cloth,

^3. 50 net. In Saunders' Hand-Atlas Series.

Galbraith*s Four Epochs of Woman's Life

New (2d) Edition

The Four Epochs of Woman's Life : A Study in Hygiene. By Anna
M. Galbraith, M. D., Fellow of the New York Academy of Medicine, etc.

With an Introductory Note by John H. Musser, M. D., University of

Pennsylvania. i2mo of 247 pages. Cloth, $1.50 net.

Birmingham Medical Review, England
" We do not, .is a rule, care for medical books written for the instruction of the public.

But we must admit that the advice in Dr. Galbraith's work is, in the main, wise and
wholesome."

Garrigues* Diseases of Women Third Edition

A Text-Book of Diseases of Women. By Henry J. Garrigues, M. D.,

Gynecologist to St. Mark's Hospital, New York City. Octavo of 756 pages,

illustrated. Cloth, I4. 50 net ; Half Morocco, $6.00 net.

i
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Schaffer and Webster's
Operative Gynecology

Atlas and Epitome of Operative Oynecolojfy. By Dk. O. Schaf-

Fi:k, t)f I Icidclbcri^f. Indited, with addition^, by
J. CL.\kKNCK W'Eli.-lKk,

M.U. (I^din.), F.R.C.P.K., Professor of Obstetrics and Gynecology in

Rush Medical Collej^e, in affiliation with the Uni\er>it\' of Chicago.

42 colored lithographic plates. nian\' text-cuts, a number in colors, and

138 pages of text. /// Snn/uifrs 1land-Atlas Scries. Cloth, 53.CX) net.

Much patient endeavor has been expended by the author, the artist, and the

lithographer in the preparation of the plates of this atlas. They are based on

hundreds of photographs taken from nature, ami illustrate most faithfully the

various surgical situations. Dr. Schatifer has made a specialty of demonstrating

by illustrations.

Medical Record, New York
" The volume should iirove most helpful to students .ind otl)er> in grasping details usually

to be acqiiiri-d unlv in the aniphitheatLT itself."

De Lee's

Obstetrics for Nurses

Obstetrics for Nurses, liy Ju>ErH Ix De Lek. M.D., Professor of

Obstetrics in the Northwestern University Medical School ; Lecturer

in the Nurses' Training Schools of Merc\', Wesley. Provident. Cook

County, and Chicago Lying-in Hospitals, \i\wo volume of 508 pages,

fully illustrated. Cloth. $2.50 net.

THE NEW 4th EDITION

While Dr. De I.ee has written his work especially for nurses, yet the prac-

titioner will find it useful and instmotive. since the duties of a nurse often dcxolve

upon him in the early years of his practice. The illustrations are nearly all

original, and represent jihotographs taken from actual scenes. The text is the

result of the author's many years' experience in lecturing to tlie nurses of live

ditTerent training schools.

J. Clifton Cd^&r. M. D..

Professor of ObsUtrics and Clinidil Mtdieifery. Comtll Univerntr. Xr» Yt>ri.

" It is far and away the best that has come to my notice, and I shall take great pleasure io

recommending it to my nurses, and students as well."



i6 SAUNDERS' BOOKS ON GYNECOLOGY AND OBSTETRICS.

American Pocket Dictionary ^^^ (gth) Edition

The American Pocket Medical Dictionary. Edited by W.
A. Newman Borland, A. M., M. D. 677 pages. ;^i.oo net; with

patent thumb index, $1.25 net.

James W. Holland, M. D.,

Professor of Medical Chemistry and Toxicology at the Jefferson Medical College^

Philadelphia.

" I am struck at once with admiration at the compact size and attractive exterior. J

can recommend it to our students without reserve."

Cragin*s Gynecology. New (7th) Edition

Essentials of Gynecology. By Edwin B. Cragin, M. D.,

Professor of Obstetrics, College of Physicians and Surgeons, New
York. Crown octavo, 232 pages, 59 illustrations. Cloth, ;^i.00

net. In Saunders' Qiicstion-Coinpend Scries.

The Medical Record, New York
"A Iiandy volume and a distinct improvement ot students' compends in general.

No author who was not himself a practical gynecologist could have consulted the
student's needs so thoroughly as Dr. Cragin has done."

AshtOn*S Obstetrics. New (7th) Edition

Essentials of Obstetrics. By W. Easterly Ashton, M.D.,

Professor of Gynecology in the Medico-Chirurgical College, Phila-

delphia. Revised by John A. McGlinn, M. D., Assistant Professor

of Obstetrics in the Medico-Chirurgical College of Philadelphia.

i2moof 287 pages, 109 illustrations. Cloth, ^i.00 net. In Saunders*

Question- Conipend Series.

Southern Practitioner

"An excellent little volume ccAtaining correct and practical knowledge. An admir-
able compend, and the best condensation we have seen."

Barton and Wells' Medical Thesaurus
A Thesaurus of Medical Words and Phrases. By Wilfred

M. Barton, M. D., Assistant to Professor of Materia Medica and
Therapeutics, Georgetown University, Washington, D. C. ; and
Walter A. Wells, M. D., Demonstrator of Laryngology, George-
town University, Washington, D. C. i2mo of 534 pages. Flex-

ible leather, ;^2.50 net ; with thumb index, ;^3.oo net.

Macfarlane's Gynecology for Nurses second Edition

A Reference Hand-Book of Gynecology for Nurses. By Cath-

arine Macfarlane, M. D., Gynecologist to the Woman's Hospital of

Philadelphia. 32mo of 150 pages, with 70 illustrations. Flexible

leather, $1.25 net.

A. M. Seabrook, M. D.,

Woman's Medical College of Philadelphia.

"It is a most admirable little book, covering in a concise but attractive way the subject

from the nurse's standpoint."
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