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The Appraisal of the Newborn Infant

INTRODUCTION

have methods for m
tion. (The term “neonatal” is used to describe the period from birth
through the first 30 days of life.) The neonatal period is one of
yreat danger to the infant as well as one about w ich too little is

nown. ’l%\eat more attention should be given to the appraisal of the
newborn infant and to his care is indicated b the Elgh mortality
rate among infants in the first month of life. 1t is well known that,
although the mortality in the first year of life has been greatly
reduced during the past 15 years, the mortality in the first month of
life (neonatal mortality) has been reduced relatively little and the
mortality on the first day of life has not been reduced at all
butions to knowledge of the probl !
have been made through intensive study of individual infants as well
as of groups of infants, but the information at hand wi
these problems must be carefully evaluated and made readily avail-
able to all physicians. It is obvious, furthermore, that if :Spraisal
1S to be adequate new information must be collected, particularly in
regard to well infants. The appraisal of the newborn infant will
of course, be made more exact by improvement in clinical methods of
examination, by establishment of certain standards of growth and de-
velopment, and by more intensi
supplemented by post

t 1s hoped that thi !

amination of newborn infants a

findings. ;
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BASIS OF APPRAISAL

An afpraisal of the newborn infant, to be adequate, should not
be b on physical examination alone. It should involve also con-
sideration of the socioeconomic background of the family; constitu-
tional factors in the medical history of the family, especially the
history of hereditary or transmissible diseases or defects ; the prenatal
history (the mother’s pregnancy) ; and the natal and immediate post-
natal history. Knowledge of the influence of these factors may tend
to modify an examiner’s appraisal.

The {)edvsical examination should be complete and should be sup-
plemented by physical measurements, and, when indicated, by labora-
tory and roentgen-ray examinations. It should be re ate! at least
onoe during the first month, and more often if imfi?:ated by the
history or g the development of some abnormal symptom. At the
end of the grst month of life another complete examination should

be made.
SOCIOECONOMIC FACTORS

an important ro

infant mortality is higher und
as low income, employment o
been clearly demonstrated.’

HISTORY

FAMILY HISTORY

It is of pﬁeat importance to inquire into and record the family
history of the newborn infant, because, as has been noted, the influ-
ence of inherited traits (constitutional factors) and of transmissible
diseases or defects must be considered in the total appraisal of the
‘nfant. There are certain hereditary or familial defects and diseases
which are obvious at birth, such as harelip and cleft palate, and
others that are not apparent until the period of later infancy or
childhood, such as Friedreich’s ataxia, pro ive pseudohyper-
trophic muscular dystrophy, and amaurotic idiocy. Developmental
defects such as Mongolism ma{ be obvious at birth; others, such as
certain cerebral de?ect,e which result in convulsions and spastic
palsies, may not become obvious until later. Certain sex-limited
defects, such as color-blindness and hemophilia, are not apparent
at birth, and therefore a knowledge of the family history should be
taken into consideration in the appraisal of the infant.

t Causal Factors in Infant Hortallt{}; a statistical study based on investigation in eight
cities Ob{ﬂ Robert Morse Woodbury. ' § Children's Bureau Publication 142 Washing-
2

ton, 1 245 pp.
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THE APPRAISAL OF THE NEWBORN INFANT

INFANT'S HISTORY

The history of the newborn infant consists of the prenatal history
(mother’s pregnancy), the birth history, and ﬁnall! the immediate
postnatal history, especially in regard to the onset of respiration.

Prenatal history.

The mother’s health during pregnancy must be considered in rela-
tion to the maturity and weight of the infant and his adequacy for
extrauterine existence.

The mother may have suffered during pregnancy from some
disease which interrupted the pregnancy at some time before term
or which may be transmissible to the infant. The most striking
example of this is syphilis. That an infant infected by syphilis
may be born prematurely or at term and with or without evidences
of the disease is well known. Intrauterine transmission of almost
any of the common communicable or infectious diseases, such as
smallpox, chickenpox, and erysipelas, is ‘possible. In fact, cases
have been reported of infants born with typical scars of small-
pox, as well as cases in which the acute lesions of the disease were
present at birth. Erysipelas lesions in the infant may make theip
appearance within a few hours after birth if the mother is suffer-
ing from the disease. Tuberculosis, typhoid fever, and malaria have
also been reported as transmissible to the fetus. On the other hand,
the mother may confer on the fetus immunity to certain diseases,
such as scarlet fever and measles. There are certain acute condi-
tions in the mother, such as the toxemias of pre ancy, the effects
of which on the fetus are not entirely clear. The infant is likely
to be born prematurely, but studies have shown that if the infant.
18 born alive at or near term no specific deleterious effects of the
toxemia can be determined.

If the mother suffers from a deficiency disease the health of the
infant may be affected. The outstanding example is thyroid disease
in the mother resultinﬁ In cretinism in the infant. omen suffer-
ing with diabetes are likely to give birth to abnormally large infants.

ﬁ”here 1s some evidence that roentgen-ra therapy of :ﬁ: mother
during pregnancy may result in injury to the centra nervous system
of the fetus (microcephaly).

In many instances the physical condition of the mother does not
affect the infant, since normal infants may be born of diseased
mothers. The history of the mother’s pregnancy should, nevertheless,
be considered in making the appraisal of the newborn infant,

The subject of immunity to disease in th !
important one. The transmission of i
from the mother to the infant has been rather extensively studied in
recent years. It i1s well known that the antibodies of syphilis and
tuberculosis may tpass the barrier of the placenta and may Ee demon-
strable in the infant’s blood for weeks or even months after birth
although the infant may be entirely free from infection. Likewise

immunity to scarlet fever, measles, poliomyelitis, and diphtheria in

this period has been established.
Certain hormones that affect growth are probably transmitted to the
fetus in the latter part of pregnancy., The therapeutic effect of such
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infants who acco
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hanism may functi

after separation from the
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nervous system
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)
violent compression in this region might raise
Intracranial pressure or ru ture the liver. At the time that artificial
respiration is being carried on inhalations of oxygen or of a mixture
of 5 percent carbon dioxide and 95 percent oxygen may be given by
various means, such as a mask or a nasal catheter.,

BT 0-47-2
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THE APPRAISAL OF THE NEWBORN INFANT /|

All methods used in the examination of an older infant may be
used in the examination of a newborn infant. The smaller the
infant the more care should be taken to apply all methods known for
a detailed and careful physical examination. Procedures cannot,
however, always be carried out in the usual order. It may be best
to use the stethoscope first, while the infant is sleeping, and to use
palpation or percussion later. If information is to ined by
these methods the physician’s hand as well as the bowl of the stetho-
scope should be warm, and percussion and palpation should be gentle.

MEASUREMENTS
Weight.

The infant is usually weighed immediately after birth. The aver-
age weight of the full-term infant at birth is stated to be about 3,175
grams (7 1b.).

An infant weighing 2,500 grams (5 lb. 8 0z.) or less should be
regarded as needing tie care given to a premature infant, regardless
of the history of the duration of pregnancy. Some infants welghing
more than 2,500 grams may also require such care.

In appraising the infant, comparison of his weight with the weight
of the average infant is of little value, as weight is affected by a variety
of factors, chief among which are sex and race. Male infants tend
to weigh more than female, and white infants tend to weigh more
than colored. The gain in weight is the important consideration.
The weight of a newborn infant usually decreases in the first 3 to 4
days. is loss in a full-term infant is about 6 to 9 percent of the
weight at birth. The birth weight is ordinarily regained between
the tenth and fourteenth days. During the neonatal period after
the first few days the average gain is at the rate of 30 grams (1 oz.)
or more per day.

Skeletal growth.

Certain measurements of the infant should be made within 24
hours after birth because they are important from the point of view
of determining maturity and also because they serve as a base line
in respect to growth. These measurements should be accurately made
and recorded. The important ones are as follows:

Orown-heel length.—The crown-heel measurement should be made
with the infant flat on his back and extended. A measuring board
or a metal anthropometer should be used. Measurements of the total
length made by tape, with the infant hanging by the feet or even in
a prone position, will obviously be 1naccurate.

The average iength of the full-term infant is usually stated to
be 50.8 to 53.3 centimeters (20-21 in.). Length, like weight, 1s
affected by various factors, such as race and sex. Growth in ength
during the neonatal period has not been satisfactorily studied.

Head circumference~The occipitofrontal circumference of the
head should be measured with a steel tape 24 to 48 hours after birth;
this measurement should be made on the third or fourth day of life,
since considerable edema of the scalp and molding of the skull are
frequently present at birth. It is important to have this meas-
urement recorded, as abnormal size of the head or abnormally rapid
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THE APPRAISAL OF THE NEWBORN INFANT 9

is usually accompanied by vigorous movements of the arms and legs.
Sudden noises or sudden change in body posture will often elicit
in the normal infant a clonic flexion of the arms and legs (Moro
reflex). A normal infant will remain awake throughout the exami-
nation while being handled, and if recently fed and comfortable will
soon return to sleep when the examination is concluded.

The activity of the infant has great significance. The mature in-
fant should cry when stimulated, maintain this cry for at least a
few minutes, vigorously move the arms and legs, and then gradually
settle back to sleep again. Difficulty in waking the infant and in
making him cry and a feeble or poorly maintained cry are indications
of the presence of some abnormality such as immaturity, atelectasis,
narcosis, or intracranial lesions.

Posture.

The newborn infant lies with the head held to the right or the left
and resists strongly any attempt to change this position of the head.
(See Magnus reflex, p. 18). Usually, however, the head will be
turned to one side when the infant is sleeping, and it will acquire a
midline position when he 1is crying.

The newborn infant lies on the back with the arms and leg
slightly flexed. There is normally slight outward rotation of the
legs at the hips, and the legs tend to assume the same position both
when the infant is awake and when he is asleep. T{l): ArMS may
assume varied positions when the infant is asleep. It is important to
turn the infant over so that the back mag' be examined. The sym-
metry of bony points, such as scapulae, ips, and vertebrae should
be noted. At birth two vertebral curves are present, a dorsal and a
sacral, each convex Foeteriorly. The cervical and lumbar curves are
not established until the infant is old enough to stand.

If the newborn infant is held upright and supported under the
arms and the feet are brought in contact with a smooth, hard surface,
he will tend to straighten the legs, flatten the feet, and bear a little
weight on them ; sometimes one leg and then the other will be raised
and flexed as if making walking movements. When he is placed on
his abdomen he usually makes an effort to raise his head. Frequently
the newborn infant is able to raise his head well off the examining
table and sometimes to maintain this posture for several minutes.
Special senses.

The special senses of the infant and the response to various stimuli
Pa\}rle been studied to some extent. As is known, the infant can see
1Zht.

The sense of smell is probably present from birth. Observations
of this sense in newborn infants are few and are not altogether
conclusive.

The newborn infant is said to be deaf at birth and for several
days thereafter. In the neonatal period infants vary greatly in their
response to auditory stimuli, some starting at sudden or loud sounds,
others not reacting to them. The testing of hearing is difficult in
infancy.

Tactile and thermal sensibility and the sense of pain and of taste
are all present at birth.
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Crying.

It is important to determine the tone and strength of the cry.
Most normal newborn infants cry during part of the examination. 1f
the infant is hungry there will be a tendency to erying throughout
the greater part of the procedure. If he has just been fed and 1s
well satisfied it may be necessary to stimulate crying by gently snap-
ping the soles of the infant’s ﬂ-et. If during the examination the
‘nfant cannot be made to ery or if the cry is feeble, shrill, difficult to
elicit. or not maintained, 1t should be considered abnormal. A crow-
ing cry, not accompanied by any signs of laryngeal obstruction such
as cyanosis or retraction of episternal or suprasternal notch, 1s prob-
ably evidence of so-called congenital laryngeal stridor. It is at-
tributed to looseness or redundancy of the vocal cords and has no
pathologic significance. It usuall% disappears in a few weeks but
may persist for several months. Tetany, and possibly enlargement
of the thgemus gland (very rarely) as causes of the crow should,

however, be considered.

Yawning and coughing.

It is seldom that the newborn infant yawns or coughs, 1f he 18
examined before respiration is well established there may be gagging
and vomiting of mucus or gastric contents, accompanied by irregular
and difficult breathing. Hiccoughing and sneezing occur rather fre-

quently in the norma infant.

Sucking. |

Sucking is a well-developed reflex present in the infant at birth.
Even after a sufficient feeding, sucking movements are stimulated
when the nipple is placed in the infant’s mouth. Absence or poor
development of the sucking reflex indicates immaturity or the pres-
ence of some other abnormal condition such as intracranial lesions

Or Narcosis.
SKIN

The skin of the newborn infant at birth is covered with vernix
caseosa; the amount varies considerably. After the initial clean-
ing with oil the skin 1s normally moist, soft, and elastic. Pigmen-
tation varies with the race of the infant and in the darker-skinned
races may be deeper on certain localized areas, especially over the
genitals, at the base of the nails, and around the areola of the
nipples. Bluish pigmented areas, the so-called Mongolian spots,
are frequently found on the back. buttocks, or extremities of in-
fants of certain races, notably Italian, Jewish, Negro, and Orien-
tal. The newborn infant’s subcutaneous fat is well distributed and
gives to the skin of the normal infant a soft, elastic feeling. The gen-
oral color is normally a bright pink and in the dark-skinned infant 1s
best seen by observing the palms, soles, nails, and mucous membranes.
Physiologic jaundice 1s seldom observed during the first 24 hours of
life. Coarse desquamation is sometimes present during the first 2 to 3
days of life. The hair of the scalp is present and varies in amount
and length. It is fine or moderately coarse and usually is straight.

The eyebrows are present, but in infants with light hair they may be
difficult to see. ils are normally well formed and often

extend to or beyon The toenails are subject to great
variations in size and shape, are often small, and appear embedded

at the distal end.
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LYMPH NODES

The various groups of lymph nodes are very frequently palpable
in the newborn infant, especially f the subcutaneous fat 1s small In

i

amount. Only when the nodes are definitely enlarged should t,hef

be considered abnormal. The groups of nodes most frequently pa
pable in normal newborn infants are as follows, in order: Inguinal,

axillary, epitrochlear, posterior cervical. The anterior cervical, oc-
cipital, posterior auricular, and anterior auricular nodes are not pal-

pable as a rule.
HEAD

The variation in the shape of the head due to molding may be
very great in the first 24 hours. In some infants such changes are
completely absent and in others they are very marked. The point
of greatest molding may be asymmetrically located and may give the
head a true asymmetry. Changes due to molding disappear rapidly
and are usually gone in 24 to 48 hours, but may last much longer.
The parietal bones normally are smoothly convex and slightly promi-

nent. The forehead is usually on a horizontal line with the face
but may be slightly prominent ightly receding. The scalp

-

should overlie the bones of the head closely and the bones should be
firm. Careful palpation of the head is important, as edema, caput
succedaneum, cephalhematoma, or defects in the skull bones, which
are not obvious on inspection, may be present.

The principal The sagittal or longitudinal ; the coro-
nals, wh parietal bones; and the

lambdoids, which sep 1et from the occipital bone.
(Great variation 1s found in the sutures 1n the newborn infant’s

skull ; they may be overlapping, approximated, or gaping. Usually
the bones at the edges of the sutures feel hard, but they may occasion-
hin or be movable. Within 24 hours after birth a
lapping at birth may became gaping. In hydro-

cephalus all the sutures are found to be gaping.
here are many fontanels, but the most important clinically are
the anterior and posterior. The examination of the anterior fon-
tanel is very important. There ‘s a great variation in the size of
this fontanei. It may be large enough to admit four or even five
fingers 1n its anteroposterior and lateral diameters, or it may be so
small that it is barely palpable, or even not palpable, on account
of overlapping of the sutures. A wide-open fontanel may be 1m-
possible to measure because anteroposterior and lateral angles run
into open sutures. The gsize of the anterior fontanel 1s usually of
no significance £ the tension of the fontanel 1s normal. A fontanel
that 1sl level with the surface of the skull or somewhat depressed 18

normal.

The posterior fontanel may be ijust palpable or may be widely
open, but no clinical significance s ould be attached to the size of

this fontanel when considered alone.
The parietal fontanel is a amall fontanel situated about half way

between the posterior angle of the anterior fontanel and the posterior
fontanel. In many newborn infants it may be barely palpable or it
may admit the fingertip. It has no clinical significance but 1s merely
a developmental point in the rowth of the skull.

There are a number of ot%\er fontanels which are not normally

palpable, such as the mastoid and the sphenoidal.
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the tip of the nose. They are follicles of the skin filled with sebaceous
material and they disappear spontaneously.

Ears,

The external and internal parts of the ear are well formed at birth.
The drums may be retracted until the Eustachian tubes open.
surface of the drum forms an obtuse angle with the externa !
canal. If this angulation is appreciated and the otosco
cordingly, examination is possible and the landmarks o t
can be clearly made out. Otitis media i
first few days of life.

smooth, but may show puckering and
rse type apparently due to trauma from

The gums are smooth and pink and frequently show slight pucker-
Ing or even grooving at the distal margins. Frequently small gray
cystlike bodies are found, especially in the upper gums. When the
infant cries the lips are drawn back symmetrically so that the nasola-

| y one or two teeth are present at birth.

nd the uvula are well formed. There

18 often considerable variation in the width and in the height of the

palate. In the midline of the hard palate whitish or yellow glisten-

Ing raised spots may be seen, the so-called Bohn’s noduies. They
mark the fusion of the halves of the palate.

The tongue should be moist, smooth, and symmetrical. Fine
fibrillary waves may be noted passing down over the sides of the
tongue when it is extended during crying. The tongue should not
n}?rmally be seen extending between the ips or protruding beyond
them.

The buccal surfaces should be smooth and pink and usually the
openings of Stensen’s ducts are easily seen.

Throat.

gue depressor the
strong sucking movements that the tongue
cannot be depressed. In order that the examiner can see the throat
satisfactorily the infant should be made to cry or should be gagged
by the introduction of the tongue depressor. A good light shouﬁf be
thrown directly into the throat. The examination will be more satis-
factory if an assistant holds the infant’s head tipped back and
straight in the midline. On the first day the throat will often ap-
pear red. This is due to trauma caused by the wiping out of mucus
after delivery and perhaps to lack of ﬂui(ﬂ The tonsils are not vis-
ible in the neonatal period, although occasionally there is a slight
follicular appearance as if little bits of lymphoid tissue were present
in the fossae. The voice should be clear and strong,

NECK

The newborn infant usually lies with the head turned on one side.
The infant resents chan of this ture but there should be no
actual stiffness of the neck when the ead 18 turned from side to side
or when the head is flexed on the chest,
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T'he sternomastoid muscles are well developed and should be
smooth and equal, with the head in the midline. When the head is
turned from one side to the other the muscle on the side opposite
that to which the head is turned becomes more prominent. The
muscles should be palpated, as hematomata in these muscles are com-
mon as the result of trauma at birth. They are frequently not diag-
nosed until calcification takes place. Their only significance is that
in an occasional case permanent torticollis results. @his can usually
be prevented by ural treatment.

he thyroid gland is not normally visible or palpable.

CHEST

The chest is normally well rounded (barrel shaped), although the
contour may vary considerably. The costal angle is usually 90° or
more.

Mammary glands.
Enlargement of the mammary glands is not present normally dur-
ing the first day of life but usually appears in the early neonatal
riod even in male infants. The enlargement may be unilateral or
llateral. The breasts may contain a milky fluid. Manipulation
should be avoided because of danger of infection; no treatment is
necessary for this type of enlargement of the breasts.

Thymus gland.

T'he relation of the thymus gland to the well-being of the newborn
infant 1s a matter which has been the subject of a vast amount of
speculation and investigation.

Pathologic studies have shown a close relationship between the
weight of the infant and the size of the thymus gland. The well-
nourished infant has a relatively large thymus gland while the
poorly nourished infant has a relatively small one. Any symptoms
or clinical findings pointing to an enlarged thymus should lead to
roentgenographic examination (see p. 19); but in the light of our
present knowledge, treatment of an “eniarged” thymus gland by
roentgen ray 1s justified only if symptoms are present that are re-

garded as characteristic of an enlarged thymus gland and that can-
not be otherwise explained.

Lungs.

Respirations are chiefly abdominal in type. The rate and depth of
the respirations are extremely variable, even in sleep. Light percus-
sion produces normal resonance over the entire lung areas. Ausculta-
tion reveals bronchovesicular breathing of equal intensity over the
corresponding areas of ‘each side, without riles. The expiratory

phase is longer and louder in the newborn than in the older child
or the adult.

Heart.

Three points should be borne in mind when examining the heart of
a newborn infant: The variability in the heart rate, the difficulty in
determining the size of the heart, and the frequency of murmurs.

The heart rate of the new born infant is rapid and varies greatly
with the phases of respiration and with crying and also with sleep-

ing and waking (80 to 160 per minute), At times a very marked
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bradycardia and again a very marked tachycardia may be found.
These variations are merely manifestations of the instability or im-
maturity of cardiac regulatory mechanism and apparently have no
significance unless the{)epersist OT Tecur.

The apex beat can be felt, well localized in the third and fourth
interspaces, about 3 centimeters (1.2 in.) to the left of the sternal
margin. Percussion of the borders of the heart is probably not
worth while, since information obtained by this method 1s even less
reliable in the infant than in the adult.

The heart sounds should be clear and distinct, the second being
nearly equal in intensity to the first, giving the so-called “tick-tock
rhythm.

armurs in the heart occur frequently in the neonatal period.
They may be present at birth, disappear, and reappear. The inten-
sity of the murmurs may vary greatly from time to time, D .
tiation between murmurs that have a patholoqic significance and
other murmurs is sometimes difficult. opinion probably
should be reserved until repeated examinations can be made. The
chan?e from fetal to independent circulation is abrupt, but the func-
tional as well as the organic closure of the fetal ogenings is not
abrupt but gradual. No doubt many murmurs heard in the early
days and weeks of life are explained by the persistence of these fetal

openings or by pleuropericardial friction.

Liver,

The edge of the liver is usually palpable, and the distance below
the costal margin should be carefully noted because increase in the
size of the liver may be a significant point in later diagnosis.

Spleen.

The spleen can often be felt in infants that are apparently normal.
As with the liver, an increase in the size of the spleen has inore
significance than mere palpability.

Kidneys.

The kidneys are easily Falpable in most newborn infants, the lower
poles lying at about the ovel of the iliac crests. The left kidney is
usually lower than the right.

Umbilicus.

The condition of the umbilicus should always be noted, as at this
point infections as well as abnormal persistence of fetal conditions
may first be noted. The cord stump ordinarily drops off at
the fifth day, leaving a dry scab or scar. A hernia often is suspected
when the stump is (s)romment but should be diagnosed only when
bulging takes place uring crying and*when there 1s also a palpable
defect in the abdominal wall in that region. Mild infection of the
umbilicus is manifested by a slight discﬁ:arge resulting in a granu-
loma : more severe infection, by redness and purulent ischarge and

oocasionally by enlargement of the blood vessels.
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Certain structures may occasionally be felt in the newborn infant’s
abdomen which represent persistence of fetal structures and may or
may not have pathologic significance. The urachus, which repre-
sents the portion of the allantoic duct between the bladder and the
umbilicus, may persist as a whole or in part. If it Eersists as a
complete tube, urine may escape through it at the umbilicus. Fis-
tulae at the umbiiicus may, of course, be caused by persistence of the
omphalomesenteric duct.

GENITALIA

The penis of the newborn male infant varies considerably in size
and length. The foreskin is usually adherent to the glans and may
be somewhat difficult to retract. The physician will have to decide
whether forcible retraction, stretching, or circumcision is indicated,
according to the findings. If phimosis is marked and 18 untreated
the infant may have difficulty in voiding. The scrotum varies con-
siderably in size from time to time. The scrotal tissue may, during
the first day or two, contain a moderate amount of fluid, probably
edema due to trauma and congestion during delivery, especially
breech delivery. This condition is not a true hydrocele. The testicles
should be palpable in the scrotum, but if the infant is slightly ch<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>