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Surgeons General of the Past 

(The eighteenth in a series of brief biographies) 

Charles Francis Stokes, the eighteenth Chief of 
the Bureau of Medicine and Surgery and fourteenth 

Surgeon General of the Navy, was born in Brooklyn, 
N.Y. on 20 February 1863. He received his medical 

degree in 1884 from the College of Physicians and 

Surgeons in New York, was an intern at Bellevue, 

and became the first house surgeon of New York's 

newly erected Gouverneur Hospital. After appoint­

ment as an Assistant Surgeon in the Navy I Febru­

ary 1889, he served on the receiving ship Minnesota 

in New York and next at the naval hospitals in 
Mare Island, California, and Yokahama, Japan. Dur­

ing the Spanish-American War, he was operating sur­

geon aboard the hospital ship Solace, and later was 

Professor of Surgery at the Naval Medical School. He 

commanded the hospital ship Relief which supported 

the Atlantic Fleet that President Roosevelt sent 
around the world in 1908. President Taft appointed 

him Surgeon General 5 February 1910, his term 

lasting until 6 February 1914. RADM Stokes is best 
known for his invention of the stretcher (named 

after him) which proved of great value in carrying 
the sick and injured up and down narrow ladders 

and through other difficult to negotiate areas aboard 

ship. It is still used. Surgeon General Stokes carried 

on his predecessor's work in raising the professional 

standards of the Medical Corps, and stressed im­
proved training of pharmacists and other corpsmen 

at the recently inaugurated Hospital Corps School 

in Norfolk. He instituted prophylaxis which prac­

tically ended typhoid in the Navy. His administra­

tion planned and built the new naval hospital at 
Pearl Harbor, and made plans for additional floating 

hospitals which eventually materialized in the new 
hospital ships Mercy and Relief. Admiral Stokes 

was retired from the Navy in June 1917 and died 
29 October 1931. 
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DIAGNOSTIC USEFULNESS AND SAFETY OF 
TRANSTRACHEAL ASPIRATION* 

Robert W. Kalinske MD, Richard H. Parker MD, David Brandt MD, and Paul D. 

Hoeprich MD, Salt Lake City, Utah, New Eng J Med 266(] 1 J :604-608, March 

16, 1967. 

Accurate interpretation of the significance of the 

isolation of potentially pathogenic micro-organisms 

by culture of expectorated respiratory tract secre­

tions is frequently impossible. Often, such material 

contains micro-organisms not recoverable by more 

direct means of culturing the lower respiratory 

tract. The problem cannot be solved by the usual 

transpharyngeal technics. Bronchoscopy is too spec­

ialized and too cumbersome for routine clinical 

use; in selected patients, however, the possibility 

of acquiring additional useful information by direct 

visualization of the lower respiratory tract recom­

mends bronchoscopy. Catheters, peroral and nasal, 

are invariably soiled with pharyngeal secretions in 

the course of the generally unsuccessful battle to 

attain passage through the larynx. Washing of spu­

tum is not always effective in removing oro­

pharyngeal contaminants unless the washing is 

carried out with tedious repetition. Moreover, wash­

ing can never enable distinction of region of origin 

of sputum as coming from the supralaryngeal or 

infralaryngeal respiratory tract. 
A much simpler method, transtracheal aspiration 

(that is, the direct, percutaneous, endotracheal as­

piration of infralaryngeal respiratory tract secre­

tions), was first proposed by Pecora in 1959. Speci­

mens obtained in this fashion were more often free 

of pathogens than those obtained from the same 

patients by bronchoscopy. However, the validity of 

transtracheal aspiration, the indications for its use 

and its overall safety have been questioned. The 

present study was carried out to determine what 

value transtracheal aspiration might have to patient 

care on a general medical service. 

Materials and Methods 

One hundred and two transtracheal aspirations 

•From the Division of Infect ious Diseases, Department of Internal 
Medicine, University of Utah College of Medicine, and the Uni­
ve•·sity, H ospital. 

were performed in 94 hospitalized patients with 

various kinds of bronchopulmonary disease. Sixty­

two of the l 02 procedures were performed on pa­

tients who had received antimicrobial therapy within 

forty-eight hours before the procedure. Trans­

tracheal aspiration was performed only if there were 

no abnormalities of the prothrombin time, the par­

tial thromboplastin time and the blood platelets 

(Wright's stained smear). 

Sedation was not used. With the patient in supine 

position the neck was hyperextended by a pillow 

placed beneath the shoulders. The anterior aspect 

of the neck was cleansed with 92 percent isopropyl 

alcohol; with the use of one percent lidocaine, a small 

intradermal wheal was produced just inferior to the 

thyroid cartilage. With an 18-gauge needle, a 30-

ml. syringe containing 2 to 4 mi. of sterile 0.9 per­

cent sodium chloride solution was attached to the 

8-inch polyethylene catheter from a large-size in­

travenous catheter set.* The 14-gauge hypodermic 

needle from the set was then inserted through the 

cricothyroid membrane (in 10 patients, early in the 

series, puncture was performed below the cricoid 

cartilage). With the needle in the trachea and di­

rected caudad, the catheter was rapidly threaded 

through the needle into the trachea. The 14-gauge 

needle was then quickly withdrawn, leaving the 

catheter in place in the trachea. Next, the saline 

solution was rapidly injected into the trachea, in­

variably evoking a paroxysm of coughing. At this 

instant suction was applied, and secretions were 

aspirated into the catheter and syringe. The cathe­

ter was removed and pressure was applied over the 

puncture site for three to five minutes to assure 

hemostasis. 

A coughed, expectorated specimen or a nasotra­

cheal suction specimen was obtained from each pa-

•Bardic Intraca th, C. R. Bard, Incorporated, Murray Hill, New 
Jersey. 
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tient immediately after the transtracheal aspiration 
was completed. These are referred to as specimens 
of sputum. All specimens were routinely cultured 
aerobically at 37°C. in a candle jar with increased 
humidity on sheep-blood agar, on Fildes peptic­
digest blood agar containing 0. 7 p.g. of nafcillin 
per milliliter and on MacConkey's agar. Seventy­
three samples were cultured on an agar medium 
selective for fungi, modified from the diagnostic 
medium described by Pagano, Levin and Trejo and 
on Middlebrook's 7H I 0 agar. Culturing for fungi 
or mycobacterium species was performed on the 
other 29 specimens only when mycotic or tubercu­
lous infection was suspected clinically. Micro-or­
ganisms were identified by standard methods. They 
were labeled "potential pathogens" unless they fell 
into the group of oropharyngeal bacteria that are 
rarely responsible for lower respiratory tract infec­
tions-that is, alpha-hemolytic or nonhemolytic 
streptococci, staphylococci that fail to reduce tel­
lurite, neisseria species and fungi not generally con­
sidered to be respiratory pathogens, including can­
dida species other than Candida albicans. 

Transtracheal aspirations were also performed on 
I 3 volunteers who had no evidence of pulmonary 
disease; these specimens were cultured as described 
above. 

Results 

Transtracheal aspiration infrequently led to any 
complications. Of the I 02 patients, subcutaneous 
emphysema developed in five; in three, the anterior 
neck alone was involved, and in two others, there 
was involvement of neck, shoulders and chest wall, 
with extension to the face in one patient. There was 
radiographic evidence of mild mediastinal emphy­
sema in the two patients with extensive subcutaneous 
air. The most severely afflicted patient had coughed 
repeatedly before aspiration and continued to cough 
for three or four hours afterward because of pre­
existing laryngobronchitis associated with an exten­
sive pneumonia. 

Among the .13 volunteers, two suffered mild sub­
cutaneous emphysema and moderate, although 
symptomatic, mediastinal emphysema. Both were 
ambulatory immediately after the procedure. In two 
other volunteers mild subcutaneous emphysema of 
the anterior neck area developed. 

There were no cases of hemorrhage or infection 
of the puncture sites in any of the patients studied. 
Hemoptysis, lasting for only a few minutes, oc­
curred commonly. 

In general, the specimen obtained at transtrach-

eal aspiration was small (0.5 to 3.0 mi.), and it 
was usually Jess viscid than sputum, possibly re­
flecting dilution with saline solution. However, on 
occasion quite viscid material was aspirated. 

Fifty-three of the 102 paired aspiration and spu­
tum specimens yielded a larger number of poten­
tially pathogenic species· from the latter than from 
the former. Agreement in the number of poten­
tially pathogenic species was found 47 times, where­
as a greater number of potential pathogens was 
found in aspiration specimens only twice. Twenty­
five of the I 02 aspiration specimens yielded non­
pathogenic bacteria or fungi. 

A single pathogen or no pathogens were isolated 
from 79 of the aspiration specimens, findings 
matched in only 53 of the companion sputums-that 
is, more than one potential pathogen was isolated in 
about half the sputums. When more than one poten­
tially pathogenic species was isolated there was 
clear predominance of one species in 10 of 23 as­
piration specimens ( 42.5 percent)-in marked con­
trast with 11 of the 49 sputums ( 22.4 percent). 
Isolation of a greater number of potentially patho­
genic species from sputums than from companion 
aspiration specimens was more frequent among pa­
tients with chronic bronchitis, lung abscess, resolv­
ing pneumonia and pulmonary disease of undeter­
mined etiology than it was in patients with 
pneumonia. 

Potential pathogens were isolated from the rou­
tine sputum samples that were not found in the 
companion aspiration specimen. Gram-negative ba­
cilli "contaminated" 32 percent of the sputum cul­
tures. 

In four patients who underwent transtracheal as­
piration and died within twenty-four hours of the 
procedure, post-mortem examination of the respira­
tory tract was accomplished. The results of the 
ante-mortem aspiration culture and the post-mor­
tem findings are given. in Table 3; there was good 
agreement between the two. In the first patient, 
however, bronchial cultures at autopsy yielded 
alpha-hemolytic streptococci and tellurite-positive 
staphylococci in addition to the large numbers of 
the very same bacteria isolated from the ante­
mortem aspiration specimen. It is probable that 
all these bacteria gained access to the tracheobron­
chial tree with pharyngeal and gastric contents 
aspirated into the respiratory tract during the pa­
tient's final hours of life. 

There was no growth of micro-organisms from 
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TABLE 3. Findings at Transtracheal Aspiration as Compared with Post-mortem Findings and Culture.'' 

AGE SEX CLINICAL RESULT OF P OST-MORTEM F INDINGS & 

IMPRESSION TRANSTRACHEAL CULTURES 

yr. AsPIRATION 

76 M Aspiration La rge no. of Pseudomonas Extensive bronchopneumonia. 

pneumonia aeruRinosa; Ps. aerugino.I'U , S. pyo~:enes 

Large no. of Streptococcus (Group A), alpha-hemolytic 

pyv~:enes (G rou p A). streptococci & tellurite-
positive Staph. species g rown 

from bronchi 

65 F Probable pulmonary No growth Massive pulmonary embolism, with 

infarction infa rction, recent; no broncho-

pu lmonary cultures obtained. 

75 M Bila teral bacterial Large no. of C. albicans Bila tera l bronchopneumonia; 

bronchopneumonia C. albicans grown from lung. 

65 M Pneumonia, No growth Extensive resolving pneumonia, 

possibl y viral with hyaline -membrane forma-

tion; no growth of bacteria, 
fungi or pleuropneumonia-l ike 

o rganisms 

*Cultures & findings nt aut.opsy in 4 patients, who died within 24 hr. a fter t ranstrachen aspiration had been carl'icd out, corroborated 

ante-mortem transtracheal-specimen data. 

the transtracheal aspirates of 13 volunteers with no 

evidence of pulmonary disease. 

Discussion 

The results of this study support the findings of 

others that expectorated sputum frequently con­

tains potential pathogens that cannot be isolated 
when secretions are obtained for culture directly 
from the lower respiratory tract. The predominance 

of Gram-negative bacilli as "contaminants" of spu­

tum has not previously been noted and may be 
related to the frequency of antimicrobial therapy 

before the specimens were obtained. Sixty-two of 
the 102 patients received antimicrobial agents with­

in the forty-eight hours before study. 

Transtracheal aspiration appears to be a reliable 

method for obtaining specimens for culture that 

are truly representative of the lower respiratory 

tract. Our limited post-mortem findings corroborated 

the results of transtracheal aspiration. Furthermore, 

specific antimicrobial therapy was withheld in 29 
patients in whom pathogens present in sputum were 

not recovered from the companion aspiration speci­
men; none of these patients showed deterioration 

compatible with actual pulmonary infection. 

Transtracheal aspiration failed to yield the patho­

gen causing pulmonary infection in one patient, an 

elderly man with recurrent staphylococcal bactere­
mia and a covert lung abscess. Both aspiration 

and sputum specimens were sterile on culture. The 

patient died approximately sixty hours after the pro­

cedure and was found to have had recent pulmon­

ary emboli and a lung abscess from which Staphy-

lococcus aureus was cultured. Apparently, the as­

piration and sputum cultures were negative because 

· the abscess did not communicate with a bronchus 

and there was no pus in the bronchi. 

The wall thickness and rigidity of the large poly­

ethylene catheters used in this study were such that 

cough displacement of the catheter from trachea to 

oropharynx was precluded. Not only was this not 
seen but also all specimens from the 13 volunteers 

were sterile. Twenty-three of the l 02 aspiration 

specimens yielded more than one potential pathogen 

and an additional 24 yielded nonpathogenic micro­

organisms, which were always associated with po­
tential pathogens. These findings may be related to 

the large number of patients (21) who probably had 
aspiration pneumonia or to the frequ ent use of 

nasotracheal suctioning before transtracheal aspira­

tion. If the latter procedure had actually been suc­
cessful there would have been transfer of micro­

organisms from the upper respiratory tract into the 

trachea. 

The only significant complication encountered 
was subcutaneous or mediastinal emphysema. The 

latter occurred in two of the three normal volunteers 

who were permitted full activity immediately after 

transtracheal aspiration and in two patients, one of 
whom had an extremely severe pre-existing cough. 

The relatively rapid exchange of air and associated 

variation in mediastinal pressures in persons nor­

mally ambulant immediately after transtracheal 
aspiration may actually pump air into the soft tis­

sues of the neck through the mucosal puncture 

site; subsequently, there could be dissection into 
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the mediastinum. The patient who coughs fre­
quently and repeatedly after transtracheal aspira­
tion may also force air into the soft tissues. Severe 
coughing after aspiration occurred only in patients 
who had had severe cough before the procedure. 
Accordingly, to prevent air from entering soft tis­
sues after transtracheal aspiration, all patients should 
remain at bed rest for eight to twelve hours after 
the procedure and a severe cough should be re­
garded as a contraindication. 

Mediastinal emphysema was looked for in pos­
teroanterior films of the chest in I7 patients and 
II volunteers who had no symptoms after transtra­
cheal aspiration; no evidence of occult emphysema 
was found. Only the two patients with extensive sub­
cutaneous emphysema also had mediastinal emphy­
sema. With strict bed rest, trivial subcutaneous 
emphysema occurred quite uncommonly (three 
patients). 

Puncture into the trachea should be through the 
cricothyroid membrane, rather than between the 
cartilaginous rings of the trachea. One case of sig­
nificant bleeding was called to our attention be­
fore this study began; a puncture site had been se­
lected so far caudad that the needle passed through 
the thyroid plexus of veins. Moreover, two of the 
five patients in whom subcutaneous emphysema de­
veloped were among the first I 0 patients studied­
all of whom had transtracheal aspiration performed 
inferior to the cricothyroid membrane. Hemostasis 
does not appear to be a problem when trans­
tracheal aspiration is performed with proper pre­
cautions, as described above. 

Infection in and around the cricothyroid-mem­
brane puncture site has been a rare complication 
of percutaneous induction of endotracheal anesthe­
sia and of administration of contrast medium for 
bronchography. In a tuberculosis hospital Pecora 
twice encountered infection of the needle tract with 
Mycobacterium tuberculosis in approximately 400 
transtracheal aspirations. There were no infections 
of the puncture site after the I 02 procedures that 
we carried out. 

The overall safety record of transtracheal aspira­
tion is good-some 400 cases without serious com­
plication in Pecora's experience and the cases in 
this report. However, as was found in the per­
formance of bronchography, leaving a large bore 
catheter in the skin-cricothyroid membrane for 
twenty to thirty minutes results in a high incidence 
of subcutaneous emphysema. Although a small 
catheter should cause less subcutaneous emphy­
sema, aspiration of viscid secretions would be dif-

ficult or impossible, and diagnosis would be com­
promised. 

The procedure was very well tolerated by almost 
all of the patients studied. It was actually per­
formed more than once in seven of the 94 patients 
of the series, and no patient refused to allow a 
second aspiration when it was recommended. Acute 
anxiety at the moment of tracheal catheterization 
was only occasionally encountered and was the 
most severe subjective reaction. Pain was not a 
problem. 

Transtracheal aspiration can be used to advan­
tage in the following clinical situations: a mixture 
of potential pathogens is found in routine sputum 
cultures or in Gram-stained sputum smears; there 
is difficulty in judging whether or not a particu­
lar micro-organism isolated from sputum is really 
the cause of a respiratory tract infection; the ques­
tion of superinfection is raised during chemother­
apy for infection of the lower respiratory tract ; 
and sputum cannot be obtained by the usual 
methods. The procedure should not be used in the 
"routine" case of pneumonia. However, as empha­
sized by Shulman et al., medical progress has led 
to a high frequency of atypical, complicated, lower 
respiratory tract infections, especially among debil­
itated persons. Exclusion from therapeutic consid­
eration of potentially pathogenic micro-organisms 
recovered from sputum samples, but not aspiration 
specimens, offers the patient the following advant­
ages: decreased exposure to potentially toxic anti­
microbial agents; lesser potential for overgrowth of 
antibiotic resistant micro-organisms (including Can­
dida albicans) ; lesser opportunity for development 
of hypersensitivity; and decreased expense. 

The isolation of a potential pathogen from an as­
piration specimen is indication for specific treat­
ment directed against that pathogen. Sterile cul­
tures (for bacteria, fungi or pleuropneumonia-like 
organisms) of the specimens are associated with 
noninfectious processes, such as pulmonary infarc­
tion, or with infectious agents that require special 
technics for demonstration-for example, viruses. 

Summary and Conclusions 

Transtracheal aspiration of tracheobronchopul­
monary secretions was performed 1 02 times in 94 
patients with lower respiratory tract disease and in 
I3 normal volunteers. The aspiration specimens 
were definitely superior to simultaneously collected 
sputums in providing specific, interpretable culture 
information-that is, transtracheal aspiration pro­
vided specimens truly representative of tracheo-
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bronchopulmonary processes. However, mild me­

diastinal emphysema and extensive subcutaneous 

emphysema occurred in two patients, and in two vol­

unteers moderate mediastinal emphysema devel­

oped. Postaspiration bed rest and exclusion of pa­

tients with pre-ex isting, uncontrollable, severe cough 

will minimize these complications. Transtracheal 

aspiration is a simple bedside procedure that should 

be used in cases of complicated disease of the lower 

respiratory tract in which sputum has not been pro­
duced or in which examination of sputum has been 

either uninformative or confusing. The procedure 

is not indicated when study of sputum yields ade­
quate information. 

(The omitted figure, tables, and references may 

be seen in the original article. ) 

ANGIOGRAPHY: ADVANTAGES AND HAZARDS 

Johnson McGuire MD and Te-Chuan Chou MD, Cincinnati, Ohio, Amer Heart 1 

73(3):293-295, March 1967. 

Remarkable advances have been made in roent­

gen techniques for visualizing the major arterial 

pathways of the human body by the use of radio­
paque contrast media since the publication on 

coronary arteriography in man by McGuire and 

associates in 1950. With safer contrast material 

and selective arteriograms making possible more 

accurate diagnoses, steady progress has been made 

in the treatment of cerebrovascular insufficiency 

due to obstruction of extracranial arteries, exl?anding 
intracranial lesions, and cerebral aneurysms, in 

the cure of hypertension resulting from renal 

ischemia, in operative treatment of congenital 

and acquired heart disease, and in the surgical cure 

of thoracic and abdominal aneurysms. There has 

also been significant improvement in the treatment 

of certain forms of peripheral vascular disease due 

to arteriosclerotic occlusion of large arteries with ar­
teriotomy or bypassing techniques using grafts. 

Also encouraging progress has been reported in the 

surgical correction of mesenteric vascular obstruc­

tion causing abdominal angina. The diagnosis and 

localization of pulmonary embolism has recently 

been made possible by selective angiography of the 

pulmonary arteries, and occasionally embolectomy 

has been successful in such cases. The development 

of selective coronary arteriography has revived efforts 

to revascularize the ischemic heart muscle. When 

surgical treatment of aortic stenosis is contemplated, 

coronary arteriography may demonstrate extensive 

coronary artery disease and contraindicate operative 

treatment. 

However, the risks inherent in angiography raise 

questions concerning indications for the procedure. 

In many instances, angiography has become routine 

when there is any evidence of arterial ischemia. 

Frequently, little consideration is given to the com­

plications . involved in these investigations. The haz­

ards include death due to sensitivity to the contrast 

media, the creation of dissecting aneurysms result­

ing from perforation of the intima of diseased 

vessels by the tip of the catheter, or the production 

of dangerous and possibly fatal arrhythmias, es­

pecially in coronary artery visualization. 

Complications of angiography. 

Contrast Medium. The newer contrast media, such 

as diatrizoate (Hypaque), sodium iothalamate 

(Conray), and methyl glucamine diatrizoate ( Reno­

gratin) , are far superior to the older preparations, 

and allergic or toxic reactions involving renal and 
nervous tissue, formerly not uncommon, are now 

extremely rare. 

Local Problems in Instrumentation. The Seldinger 

technique for angiography has largely replaced 

translumbar aortography but has occasionally 

been complicated by severe local hemorrhage, 

arterial thrombosis, and the production of dissecting 

aneurysms by the tip of the catheter. 

Cardiac Disorders. Grainger has reported that, in 

4 73 patients, right heart catheterization with angi­

ography was thought to be responsible for nine 

deaths. Catheterization of the left side of the heart in 
196 patients resulted in one immediate death, possi­

bly due to electrocution caused by faulty grounding 

of the electrocardiograph. 

Lang has reported, from a questionnaire to 300 

radiologists in the United States, the results of 11 ,-

402 instances of retrograde aortography and ar­
teriography. Seven deaths which were related to 

the procedure occurred in this series, with 81 seri-
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ous and 325 minor complications. Arterial throm­
bosis at the site of puncture was the most common 
serious complication, occurring in 47 cases. Others 
were breakage of the guide wire or catheter, ar­
terial embolism, perforation of major vessels, ne­
crosis of the bowel, and renal shutdown. 

V a/ue of coronary cinearteriography in the in­
vestigation and treatment of coronary artery disease. 
In many large medical centers in this country and 
abroad there has been an increasing interest in 
coronary artery visualization, due in large part to 
the brilliant studies of Mason Sones, of the Cleveland 
Clinic. Determination of the location and extent of 
coronary obstruction is indispensable prior to sur­
gical treatment of the disease. If the lesion is limited 
to the anterior descending branch of the left coronary 
artery, with some collateral circulation below the 
obstruction, transplantation of the internal mammary 
artery into a tunnel made in the myocardium (a 
technique utilized first by Vineberg, of Montreal) 
may provide an additional supply of blood to the 
ischemic myocardium. That a high proportion of 
such grafts produce collateral circulation has been 
shown by the injection of contrast medium into the 
internal mammary artery several months after im­
plantation of the grafts into the myocardium. Al­
though a number of patients have shown clinical 
improvement, this operation must still be regarded 
as being an experimental procedure. When a coron­
ary arteriogram demonstrates obstruction to the three 
major branches of the coronary artery, operative 
treatment has been generally considered to be contra­
indicated. However, several procedures employing 
arterial or venous grafts to revascularize the posterior 
wall of the left ventricle are currently being investi­
gated. Certain localized obstructions may be relieved 
by opening the coronary artery at the site of the 
lesion and enlarging the narrowed lumen by placing 
a graft of pericardium at the site of the arteriotomy 
or actually removing a thrombus. A number of 
patients have shown definite improvement after these 
procedures, although the mortality has been high 
with the direct approach. 

Coronary arteriography is not entirely without 
risks, some of which may be quite serious. Sones 
has examined 6,400 patients by selective coronary 
arteriography, employing a special catheter which 
he designed for this purpose. To date, seven deaths 
which were related to the procedure, have occurred 
in this series, three in the first I ,000 studies and four 
in the last 5,400. Early in these studies, 20 percent of 
the brachial arteries were thrombosed, but in the last 
I ,000 cases, brachial occlusion occurred in less than 

two percent. Ventricular fibrillation occurred in 84 
instances: in 80, defibrillation using direct current 
restored normal rhythm; fatal asystole developed in 
two. On four occasions, a dissecting aneurysm of a 
coronary artery was caused by the catheter as it en­
tered the orifice of a coronary artery, but was fatal 
in only one case. 

Higher mortality and morbidity have been re­
ported in other studies on coronary arteriography 
and emphasize the fact that, when the technique is 
skillfully employed, as in the hands of Sones, it will 
cause far fewer complications than when performed 
by less experienced investigators. 

Considerable difference of opinion still exists in 
regard to the role played by disease of the very 
small coronary arteries, in the absence of obstruction 
of the large branches, in the causation of angina. 
Many of the tiny arterioles, important for collateral 
circulation in patients with ischemic heart disease, 
have been beautifully demonstrated by Baroldi, em­
ploying injection of a plastic material in postmortem 
studies of the human heart. Such small collateral 
channels, undoubtedly of importance in myocardial 
perfusion, cannot be visualized by coronary arteria­
grams. Proudfit and associates have reported the cor­
relation of effort angina with the demonstration of 
significant coronary artery obstruction by coronary 
cineangiography in 95 percent of the cases studied; 
and obstructive disease was correlated with myo­
cardial infarction in 99 percent. Angiographic find­
ings correlated less well with the clinical diagnosis of 
a typical angina or "coronary artery insufficiency." 
Future observations should be helpful in determining 
the number of false-positive and false-negative diag­
noses in a typical angina. 

Since coronary artery disease with intractable an­
gina cannot be treated very satisfactorily by medical 
means at the present time, carefully planned surgical 
efforts to promote collateral circulation may be war­
ranted in selected cases, until satisfactory prophylaxis 
of coronary atherosclerosis becomes a reality. Such 
surgical treatment should be limited to medical cen­
ters in which the operative procedure and postopera­
tive evaluation are conducted by capable cardiac sur­
geons and cardiologists who have had an extensive 
experience in the treatment of coronary artery dis­
ease. An evaluation of the improvement in angina 
resulting from any form of treatment has been 
shown to be extremely difficult, as exemplified by the 
temporary enthusiasm several years ago for ligation 
of the internal mammary artery in the "cure" of 
angina. 
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The history. physical examination, and elcqrocar­
diograms of the patient usually provide adequate evi­
dence whereby an experienced clinician can establish 
the diagnosis of coronary artery disease with­
out resorting to angiography. The use of cineangi­
ography merely to provide an academic demonstra­
tion of an obstructed coronary artery is unwarranted, 
in our opinion, unless it seems to be probable that 
such a demonstration may establish the location and 
extent of coronary obstruction and clarify indications 
or contraindications for surgical treatment. When the 
diagnosis of chest pain is obscure, coronary arteriog-

raphy may be helpful in implicating or ruling out 
coronary disease as the etiological factor. 

Conclusion. Angiography is of great diagnostic 
value but is associated with unavoidable risks to the 
patient. It is important that the patients subjected to 
angiography be carefully selected. The essential cri­
terion for such a procedure should be the possible 
benefit to the patient and not that of academic diag­
nostic interest. 

(The references may be seen in the original 
article.) 

CANCER OF THE STOMACH 

Malcolm C. Veidenheimer MD and C. J. Hume Logan MB, FRCS, Surg Clin 
N A mer 47(3):62 1-626, June 1967. 

The last review of cancer of the stomach by the 
Lahey Clinic was reported by Marshall* in 1958, 
discussing 1,708 patients seen before 1954. This 
paper is a continuing review of this material, fur­
ther relating this experience to more recent analyses 
of the results of treatment of gastric cancer. 

Material 

In the ten-year period from June 1948 through 
May 1958, the members of the Department of 
Surgery at the Lahey Clinic Foundation treated 
687 patients with previously untreated malignant 
disease of the stomach. The course of all but 
five of these patients has been studied carefully­
a follow-up rate which is 99.3 percent complete. 

Four hundred and forty-seven ( 65.1 percent) of 
the patients were men and 240 (34.9 percent) were 
women. The age in decades at which these patients 
first came to the clinic may be seen in Table I. 
The average age of the entire group was 59.7 years. 
There was no significant difference between males 
and females in the age groups studied. 

The initial complaints of this group of patients 
varied greatly. The triad of indigestion, anorexia, 
and weight Joss was most common, although some 
patients complained of vomiting and hematemesis 
or melena. Two thirds of the patients had a weight 
loss of more than I 0 pounds at the time of their 
first visit to the Lahey Clinic and nearly one third 
of those examined had lost more than 20 pounds. 

•Marshall, S. F.: Treatment of cance1· of the s tomach: End re­
sult. Gaatroenterology 34 :34-46 (Jan.) 1958. 

TABLE I. A11e and Sex of 687 Patients with Cancer of the 
Stomach (A1·erage age 59.7 years) 

PATIENTS 

AGE (years) Male Female Total 

0- 9 0 0 0 
10-19 0 0 0 
20-29 3 4 
30- 39 13 14 27 
40-49 59 30 89 
50- 59 137 66 203 
60-69 151 94 245 
70- 79 77 33 110 
80-89 7 2 9 

Table 2 defines the duration of symptoms before 
our examination of these patients; and although 
42 percent of the patients had had symptoms for 
longer than six months, 82 percent of the entire 
group had had symptoms for less than one year. 

Physical examination revealed normal findings in 
492 (71.6 percent) of the patients. A palpable mass 
or clinical evidence of metastatic disease was present 
in 28.4 percent. 

One half of the patients were anemic at the time 
of their initial visit to the clinic. Studies of gastric 
acidity were performed in 308 patients; 50 percent 
of these patients had a level of gastric acidity that 
was either normal or above normal. Most of the re­
maining patients did not demonstrate a complete 
anacidity. Roentgenographic study resulted in a cor­
rect diagnosis in 87.1 percent of the patients ex-
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TABLE 2. Duration of Symptoms 

DURATION OF SYMPTOMS 

(months) 

0-3 
3-6 
6-9 
9-12 

12- 1!! 
18- 24 
24-36 

36+ 
Unknown 

NUMBER OF PATIENTS 

252 
149 

64 
97 
35 
23 
22 
36 

9 

amined. An additional 6.2 percent of the patients 

examined were believed by radiologists to have a 

lesion highly suspicious of cancer. Incorrect radio­

logic diagnosis was made in only 6. 7 percent of the 

entire series of cases. 

Treatment 

All but two patients had an abdominal explora­

tory operation. Resection of the stomach was pos­

sible in 407 patients (59.4 percent). Of the remain­

ing 278 patients, 181 had biopsy alone, 58 had 

laparotomy without biopsy, 26 had a simple gas­

troenterostomy, I had a gastrostomy, and in 12 

others various nonresective procedures were per­

formed. The gastric resection was described by the 

operating surgeon as palliative in 148 patients. 

Therefore, there were 259 patients on whom re­

sective surgery was performed with hope for cure. 

Pathology 

In the group of patients who were operated on, 

there were 13 basic pathologic types of tumor. The 

various pathologic diagnoses are listed in Table 3 

and the anatomic sites at which the tumors were 

present are listed in Table 4. 

Three hundred and fifty-five patients (51. 7 per­

cent) presented positive evidence of lymph node 

metastases. One hundred and twenty-five patients 

( 18.2 percent) displayed no evidence of lymph 

node involvement at the time of pathologic exami­

nation of the specimen. The remaining 207 pa­

tients ( 30.1 percent) did not have definite evidence 

of either involvement or absence of involvement of 

the lymph nodes at the time of surgery. The ma­

jority of patients in this latter group did not have 

resective surgey and the biopsy was taken from 

some tissue other than the lymph node. 

Results 

Table 5 summarizes the various procedures per-

formed for these patients. Only 259 of the resec­

tions were done with a hope for cure. The opera­

tive mortality rate for the 407 patients who had 

resections was 6.9 percent. The mortality for the 100 

patients undergoing total gastrectomy was nine per­

cent, and the mortality for the 307 patients having 

partial gastrectomy was 3.9 percent. For the 407 

patients undergoing resections the five-year survi­

val rate was 23.1 percent and the ten-year survi­

val rate was 13.3 percent. No patient who did not 

have a resection lived five years after initial exam­

ination. For those patients having surgery with a 

hope for cure the five-year survival rate was 36.2 

percent and the ten-year survival rate was 18.5 

percent. 

The relationship between lymph node involve­

ment and survival is shown in Table 6. The survival 

rate for ten years in the presence of involved 

lymph nodes was almost zero, whereas nearly one 

fifth of the patients whose nodes were not involved 

were alive ten years after operation. 

Table 7 defines the absolute survival of the en­

tire series of patients. There were 687 patients 

TABL E 3. Pathologic Diag11osis Related to Survil·al ill 

687 Patie11ts with Ca11cer of the Stomach 

NUMBER 
PERCENTAGE OF SURVIVAL 

PATHOLOGIC DIAGNOSIS 
OF CASES 5 years 10 years 

Carcinoma simplex 268 10.1 4.5 

Adenocarcinoma 247 16.6 3.2 

Mucinous carcinoma 31 9.1 0 

Unclassified carcinoma 28 3.6 0 

Malignant adenoma 0 0 

Carcinoma in a polyp 2 50.0 0 

Adenoacanthoma 4 0 0 

Lymphoma 6 50.0 33.3 

Hodgkin's disease 3 33.3 33.3 

Reticulum cell sarcoma 8 50.0 25.0 

Lymphosarcoma 9 66.6 22.2 

Lymphocytoma 100.0 0 

Leiomyosarcoma 11 36.4 9.1 

Unknown 68 1.5 1.5 

TABLE 4. Site of Gastric Carcinoma 

CASES 

SITE OF TUMOR Number Percent 

Antrum 204 30.1 

Lesser curvature 164 23.9 

Greater curvature 56 8.2 

Cardia 173 25.2 

Entire stomach 62 9.0 

Unspecified 23 3.3 
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TABLE 5. Operations on Patients with Cancer 
of the Stomach 

TYPE OF OPERATION 

Total gastrectomy 
Subtotal gastrectomy 
Palliative or diagnostic 
No operation 

TOTAL 

NUMBER 

100 
307 
278 

2 

687 

TABLE 6. Survival Related to Lymph Node In volvement in 
687 Patients with Cancer of the Stomach 

5-YEAR 10-YEAR 
LYMPH NODE SURVIVAL SURVIVAL 

INVOLVEMENT (percent) (percent) 

Nodes involved 7.6 0.8 
Nodes uninvolved 47.3 18.4 

TABLE 7. Absolute Sun•ival of 687 Patients with Cancer 
of the Stomach 

TERM 

5-year survival ( 684 cases) 
I 0-year survival ( 445 cases ) 

Number 

94 
29 

CASES 

Percent 

13.7 
6.5 

available for a five-year survival study and 445 pa­
tients available for a ten-year follow-up. 

Discussion 

Although the outlook for the patient with cancer 
of the stomach is not good when measured by the 
absolute survival figures of I 3. 7 percent for five 
years and 6.5 percent for ten years, the fact remains 
that some patients do survive after surgical treat­
ment for gastric cancer. There is no other known 
way of treating gastric cancer effectively. The rate 
of postoperative complications and the incidence of 
operative deaths have not changed appreciably over 
the past 15 years. Operative mortality of 3.9 per­
cent for partial gastrectomy is an acceptable figure. 
The operative mortality of nine percent for total gas­
trectomy remains high, and survival rates following 
total gastrectomy have• not been encouraging. Many 
of the patients who have had total gastrectomy have 
had complicated postoperative courses, and their 
long-term management has required constant med­
ical supervision in order to maintain a reasonable 
state of nutritional health. The incidence of total 

gastrectomy at this clinic has decreased over the 
past 20 years because of these previously men­
tioned factors. 

Subtotal gastrectomy including removal of the 
spleen and surrounding lymph node and vascular 
channels is an adequate operation for the majority 
of patients with gastric cancer. Many of the com­
plications of total gastrectomy are thus avoided and 
an increased rate of survival through the operative 
period is achieved. Thus, high subtotal gastric re­
section is our operation of choice for gastric cancer; 
total gastrectomy is reserved for those patients in 
whom it is the only means of adequately removing 
the entire tumor. 

Contrary to what might be expected, there was 
no relationship between survival rate and length of 
delay before surgical treatment. The implication re­
sulting from these findings is that survival is basi­
cally dependent upon the type of tumor, its biologic 
nature, and the host resistance rather than upon the 
delay before surgery. Table 3 illustrates that pa­
tients who have certain types of cancer do not have 
a good prognosis regarding survival and that cer­
tain of the lymphomatous group of tumors have a 
particularly good rate of survival after resective 
surgery. 

Any patient who exhibits a gastric lesion after 
barium x-ray examination must be suspected of 
having a gastric neoplasm. Although the antrum, 
lesser curvature, and cardia are the three principal 
sites of cancer involvement, Table 4 shows that no 
area of the stomach is immune to cancer; there­
fore, careful attention must be paid to any patient 
with a gastric lesion. An exploratory laparotomy 
must be undertaken in those patients in whom the 
gastric disease does not clear rapidly with medical 
management. The increased rates of survival for cur­
rent surgical treatment of gastric cancer when com­
pared to results of the management of gastric can­
cer 20 and 30 years ago must be related to the 
aggressive attitude toward every gastric lesion. How­
ever, despite this aggressive approach to gastric 
lesions, only 37.7 percent of our entire group of 
patients were operated on with any hope for cure. 
This percentage is exactly the same as the percent­
age of patients operated on for cure throughout the 
history of this clinic. The implication here is that 
many patients have canca that has been allowed 
to develop too far before surgical treatment is em­
ployed. Progress still must be made in our efforts 
to make an earlier diagnosis and to bring our pa­
tients to earlier operation for cancer of the stom­
ach. Gastric cancer must be excluded in those pa-
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tients presenting bizarre gastrointestinal disturb­

ances, especially persons suffering from anorexia 

and indigestion. It is only after thorough clinical 

evaluation, laboratory study, and roentgenologic ex­

amination of these patients that a course of medical 

management is justified. 

COMPLICATIONS OF ACUTE PANCREATITIS ­

UNUSUAL SEQUELAE IN 100 CASES 

CDR William M. Lukash MC USN, Bethesda, Md., Arch Surg 94(6):848-852, 

June 1967. 

Unusual clinical features may develop in the 

course of pancreatitis. They may not only confirm 

an already established diagnosis, but also arouse 

the first suspicion of acute pancreatitis. 

Complications and systemic involvement in pan­

creatitis can result from local suppuration and en­

zymatic activity on contiguous organs, or affect re­

mote si tes as a result of circulatory enzymes 

released from the gland. Local complications of ob­

structive jaundice and pseudocyst are well known, 

but less apparent are the infrequent peripancreatic 

inRammatory reactions causing massive ascites, 

splenic rupture, and colonic lesions. In addition to 

the typical picture of diabetes and exocrine de­
ficiency seen with chronic pancreatitis, other un­

usual endocrine and metabolic complications may 

occur. Pulmonary involvement is seen in as high 

as 30 percent of the patients. Gastrointestinal hem­

orrhage and hematologic problems of hypercoag­

ulability and hemolysis have been associated with 

this disease. An unusually high incidence of neu­

ropsychiatric disturbances has been noted in pa­

tients with acute pancreatitis. 

Material and Methods 

Complications associated with pancreatitis have 

been analyzed from the records of I 00 patients 

from the Naval hospitals at Philadelphia and Be­

thesda. The diagnosis of acute pancreatitis or an 

acute episode of chronic relapsing pancreatitis was 

based on a typical clinical pattern, or history of re­

current attacks and characteristic laboratory and 

radiographic findings. The diagnosis was confirmed 

by surgical exploration or necropsy examination in 

18 percent of the cases. Forty of the 100 patients 

had more than one episode of pancreatitis and 15 

of these (38 percent) had evidence of pancreatic in­

sufficiency, or of pancreatic calcificaton, and 

were considered to have chronic pancreatitis. 

The series was composed of 18 women and 82 

men. The ages ranged from 17 to 77 with a mean of 

40 years of age. The youngest patient was a 17-

year-old girl with acute cholecystitis and acute 

pancreatitis. 
Alcoholism in 66 of the cases was the most con­

moo associated condition. Twenty-three of the 1 00 

patients had biliary tract disease. The remainder of 

the cases was associated with peptic ulcer, mumps, 

surgery, or was of unknown origin (Table 1). 

TABLE I. Associated Factors in 100 Cases of Pancreatitis 

CONDITION 

Alcoholism 
Gallbladder disease 
Alcoholism and gallbladder 

disease, combined (10) 
Idiopathic 
Postoperative 
Peptic ulcer 
Mumps 

Total 

No. oF 
CASES 

66 
23 

7 
2 
1 

100 

Clinical and laboratory features typically associa­

ted with pancreatitis are abdominal pain and ten­

derness, fever, and occasionally, peripheral vascu­

lar shock. The incidence of abnormal laboratory 

findings in our series of 100 cases is noted in 

Table 2. The determination of the serum amylase 

is the most valuable laboratory diagnostic aid. Ser­

um bilirubin elevation with clinical transitory jaun­

dice may be present. Hyperglycemia has been 

found in 35 percent of the cases. With repeated in­

flammatory insults or suppuration, chronic pancrea­

titis may develop, and is characterized by frank dia­

betes, steatorrhea, and pancreatic calcification. 

Roentgenographic study may reveal evidence of a Io-

From t he Gastroenterology Section, Internal Medieine Serviee 
Naval H ospital, National Naval Medieal Center, Bethe!da, Md. ' 
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calized ileus, the colon cut-off sign, or intrapan­
creatic calcification. 

TABLE 2. Incidence of Abnormal Laboratory Findings in 
/00 Cases of Pancreatitis 

AIINORMALITY 

Elevated se rum a mylase, lipase, or 
urinary diastase 

Elevated serum transaminase 
Elevated serum bilirubin 
Elevated blood glucose 
Elevated serum alkaline 

phosphatase 
Low serum calcium 
Hyperlipemia 

Complications 

P ERCENT 

OF CASES 

84 
27 
23 
21 

13 
3 
3 

Local Inflammation.-The diverse complications 
are discussed in the following categories by the 
local or the remote site of involvement and by the 
unusual systemic manifestations that occur with this 
disease (Table 3). 

TABLE 3. Complications Due to Local Inflammation 

COMPLICATION 

Obstructive jaundice 
With pseudocyst ( 6) 
With pancreatic 

phlegmon ( 3) 
Abscess 
Pseudocyst 
Intestina l obstruction 
Fistula (primary and 

secondary) 
Massive ascites 
Colonic lesions 
Panniculitis 
Splenic rupture 

PERCENT 

OF CASES 

10 

9 
8 
3 

2 
1 
1 
0 
0 

Obstructive Jaundice and Pancreatic Pseudocysts. 
-Obstructive jaundice occurred in I 0 of the 23 pa­
tients with elevated serum bilirubin levels. In nine 
cases biliary obstruction resulted from mechanical 
compression of the intrapancreatic portion of the 
distal common bile duct as a result of pancreatic 
pseudocyst formation, or of an edematous phleg­
mon of the pancreas. 

Although transient mild jaundice occurs in 15 
percent to 30 percent of patients with pancreatitis, 
it is usually ascribed to concomitant hepatobiliary 

disease or toxic InJUry from alcoholism with pan­
creatitis. The occurrence of obstructive jaundice in 
pancreatitis appears to be substantiated in this 
study. Mechanical obstruction can be caused by 
progressive fibrosis of the pancreatic tissue, edema, 
or by a pseudocyst. 

Pseudocysts.-Pseudocysts occurred in eight 
cases and resulted in obstruction jaundice, gastric 
outlet obstruction, and massive hemorrhage with 
death of one patient. These formations arc encoun­
tered in an estimated I 0 percent of chronic pan­
creatitis cases,' and their formation is dependent pri­
marily on the presence of the corrosive action of 
the pancreatic secretion. 

Peripancreatic Inflammatory Lesions.-Associa­
ted lesions of pancreatitis are attributed to action of 
activated enzymes on blood and local tissues . This 
process may result in abscess or pseudocyst for­
mation and should be considered also in the differ­
ential diagnosis of massive ascites of obscure origin. 

Pancreatic Fistula.-Pancreatic fistula is a more 
disturbing complication of pancreatitis. Spontaneous 
fistulization apparently is rare, but may develop 
from abscess or cyst rupture into contiguou s struc­
tures. Probably the most common factor leading to 
fistula formation is surgery of the pancreas or adja­
cent structures, or surgical drainage postoperatively 
in patients with pancreatitis. 

Splenic Rupture.-As a consequence of acute 
pancreatitis, the formation of perisplenic adhesions 
may cause spontaneous rupture of the spleen fol­
lowing minimal trauma." Adhesions pulling on a 
relatively mobile spleen are considered to produce 
a shearing effect on the soft friable splenic tissue. 
Abdominal pain resulting from rupture of the spleen 
may be difficult to differentiate from that of acute 
pancreatitis. 

Colonic Lesion.-One patient in this series devel­
oped a lesion in the hepatic flexure of the colon as 
a sequela of acute pancreatitis. Barium enema 
roentgenograms showed mucosal changes and nar­
rowing in the hepatic flexure which simulated ulcer­
ative colitis or carcinoma. The changes in the colon 
were due to an invasion by the pancreatic inflam­
matory process into the mesocolon, with resultant 
collapse of a contiguous localized segment of trans­
verse colon. If a plain flat-plate roentgenogram of 
the abdomen were obtained during active mesocolon 
involvement, gas on both sides of the collapsed 
colonic segment would appear as the "cut-off sign," 
described by Stuart." 

Intestinal Obstruction.-Intestinal obstruction may 
occur in pancreatitis and may involve the duodenum 
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or upper JeJunum. It is caused by an edematous 
pancreatic mass, peripancreatic inflammation, or 
encroachment by a pseudocyst. 

Circulating Enzymes.-Circulating enzymes re­
leased by the gland itself may produce intrapan­
creatic and extrapancreatic fat necrosis. Less com­
mon sites of fat necrosis may be found in more 
distant organs, such as the mediastinum, pleura, 
bone marrow, joints, central nervous system, and 
skin. 

In the etiology of fat necrosis it is believed that 
liberated lipase from the pancreas acts upon the 
involved fat tissue, changing the fat to fatty acid and 
glycerol. The fatty acids are carried into the 
lymphatics where they combine with calcium to 
produce insoluble soaps. The soaps constitute the 
opaque plaques which characterize fat necrosis. 
These enzymatic and chemical reactions explain the 
presence of fat necrosis and the hypocalcemia noted 
with acute pancreatitis. 

Skin involvement consists of subcutaneous nodu­
lar fat necrosis which produces raised erythema­
tous, nodular, and usually tender skin lesions. The 
lesions persist for days to weeks and leave no scar­
ring. 

Some patients with acute pancreatitis have devel­
oped arthritis or bony lesions. Despite the rarity of 
such patients, the association of bone changes with 
pancreatitis is probably much commoner than is 
realized. The arthritis has been attributed to periar­
ticular fat necrosis. As with fat necrosis in other 
sites, several circulating enzymes have been incrim­
inated as causative agents. These are trypsin, lipase, 
collagenase, elastase, and others. The bone le­
sions are of two types, producing either lytic or cal­
cified defects. Small osteolytic lesions, from metas­
tatic fat necrosis, are seen on x-ray films of long 
bones and tend to be without symptom in most 
of the cases. Osteolytic areas ultimately may de­
velop intramedullary calcification from calcium de­
position in areas of fat necrosis, or from medullary 
ischemia and the development of a bone infarct. 

Endocrine and Metabolic.-Frank diabetes is 
known to occur in patients with pancreatitis, and 
more frequently in patients evidencing pancreatic 
calcification and associated exocrine insufficiency. 
Infrequently, the patient with acute pancreatitis will 
first be seen in diabetic coma. The coma occurs as 
a complication of the pancreatitis rather than the 
diabetic acidosis with its attendant dehydration and 
electrolyte imbalance causing the pancreatitis. Often 
the diabetes which develops in pancreatitis is trans­
ient and mild, but it may become permanent and 

increasingly severe, progressing to retinopathy and 
nephropathy. Although the diabetes which develops 
in pancreatitis is ascribed to repeated inflammatory 
insults and destruction of islet tissue with dimin­
ished production of insulin, Keller et al ' found that 
patients with pancreatic diabetes commonly exhibit 
normal or high levels of serum insulin and insulin 
activity. The role of insulin antagonism will require 
further investigation. 

Transient hyperlipemia has been found during 
acute episodes of pancreatitis in about five percent of 
the cases. Its etiology has not been clarified. Asso­
ciated alcoholism or diabetes may contribute to the 
elevated serum lipids. An underlying idiopathic 
hyperlipemia may cause both lactescence and me­
tabolism. Serious fat embolization of agglutinated 
serum lipid particles to other organs may occur 
occasionally during a bout with hyperlipemia. 

The association of pancreatitis with parathyroid 
disease is established. It may further complicate 
calcium and phosphorus disturbances resulting in 
low serum calcium because of its mobilization in 
fat necrosis. 

The development of acute renal failure is a seri­
ous complication in acute pancreatitis. Prolonged 
shock, anoxia, and hemoconcentration are all pre­
disposing factors. The prognosis is poor. The dehy­
dration of acute pancreatitis should not be con­
fused with the oliguria of acute renal failure 
occasionally seen with acute pancreatitis (Table 4). 

TABLE 4. Endocrine and Metabolic Complications 

COMPLICATION 

Diabetes 
(diabetic coma) 

Pancreatic calcification 
Steatorrhea 
Hypocalcemia and 

hypercalcemia 
Hyperlipemia 
Acute renal failure 

PERCENT 

OF CASES 

13 

12 

8 

3 
3 
0 

Pulmonary and Pericardial.-Pulmonary involve­
ment in pancreatitis occurred in 15 percent of our 
patients. Abnormal pulmonary manifestations have 
been found in as high as 30 percent of patients dur­
ing an episode of pancreatitis. This includes a 
pleural effusion, atelectasis, or pneumonitis. A peri­
cardia! effusion also can occur. A small pleural 
effusion is most common, usually in the base of the 
left lung. The effusion fluid may be an exudate or a 
transudate, and occasionally is hemorrhagic. The 
fluid contains amylase and lipase, which are much 
higher in concentration and persist longer than in 
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the serum. The etiology of pleural effusion is not 
resolved, but effusions may ·result from the direct 

spread of e nzyme rich fluid via diaphragmatic fis­

tulas, o r of transmission into the chest via lymph­

atics from the pancreas and adjacent per itoneum 
(Table 5) . 

T ABLE 5. Pulm onary a11t/ Pericardia/ Com plications 

COMPLICATION 

Pleural effusion 
Pneumonitis 
Abscess 
Pericardia! effusion 
Fistula 

P ERCENT 

OF CASES 

9 
6 
0 
0 
0 

Hemorrhage and Shock .-Shock occ urring in pan­

creatit is is generally ascribed to marked alterations 

in blood and plasma volume. Early severe shock 
may be attributed to massive hemorrhage or necro­

sis of the pancreas or peripancreatic tissues and 

can result in death. Milder degrees of shock, grad­

ual in appearance, may result from fluid lost dur­
ing persiste nt vomiting, from depletion of blood 

volume by hemorrhage of lesser degrees, o r from 

large accumulations of exudate within the greater 
o r lesser peritoneal cavities. Fluid loss by these 
means may amount to several liters a day: T oxic 

products liberated by p roteolytic d igestion of the 
pancreas have been shown to produce hypotension 

in experimental anim als and may be involved in 

human beings. These toxic products may be re­

lated to trypsin release and kinin production of a 
polypeptide, such as bradykinin, which affects vas­

cular smooth muscle and capillary permeability 

and results in hypotension. 

Late shock resulted in the death of one of our 

patients who had a hemorrhagic pseudocyst conse­

quent to the delayed erosion of a blood vessel by 

enzymatic digestion. Rupture of an abscess or 
cyst into a general peritoneal cavi ty, or into a 

neighboring viscus, and erosion of adjacent vessels 

can produce massive gastrointestinal hemorrhage. 

Pancreatic calculi associated with pancreatitis can 

be a cause, but rarely, of intestinal hemorrh age by 
either fistula fo rmation or vessel erosion. Still an­

other hemorrhagic complication is ruptured eso­

phageal varices resulting from portal hypertension 

due to pancreatitis. 

Neuropsychiatric-Frank neuropsychiatric mani­

festations occurred in eight percent of the patients in 
this series, with acute pancreatitis. Transient psycho-

sis was observed in 57 percent of the patients with 
alcoholic pancreatitis studied by Schuster and lber:' 

Transient hallucinations were the major manifesta­
tion of their psychosis. It is well established that 

depression, insomnia, anxiety, and narcotic addic­

tion are known to occur with pancreatitis and with 

carcinoma of the pancreas. It is difficult to correlate 
a specific relationship between the mental symp­

toms and the pancreatitis. Histo ries of alcoholism, 

so common in pancreatitis, can be implicated in 
the toxic psychosis of alcohol withdrawa l and of 
delirium tremens. Electro lyte disturbances that fre­

quently occur in acute pancreatitis may also be in­

volved in mental changes. Calcium. magnesium, or 

potass ium excesses or defic iencies have been im­

plicated . 

Small focal areas of capillary hemorrhage with 

perivascular edema and reactive gliosis have been 

fo und in the cerebral cortex of some patients who 
died with pancreatitis. C irculating pancreatic en­

zymes prod ucing fat necrosis of cerebral fa t and the 

embolization of fat particles to the centra l nervous 
system have also been considered in those patients 

who have mental changes (T able 6). 

T ABLE 6. Neuropsychiatric Com plications 

COMPLICATION 

F rank psychosis with delusions and 
hallucinat ions 

Deli rium tremens 
N eurosis 

P ERCENT 

OF CASES 

3 
2 

Hemato/ogic.-Altcrations in blood coagulation 

with disseminated venous th rombosis accompanying 

carcinoma of the pancreas have also been ob­

served to be associated with pancreatitis. Circulating 

trypsin and its effect on clo tting factors may be an 

etio logic facto r. Poor coagulation may a lso occur. 
Hypoprothrombinemia is fairly common and is usu­
ally attributed to impaired liver function. Occasion­

ally a hemolytic anemia is seen in acute pancreatitis. 

However. this dyscrasia is usually associated with 

hyp~rlipemia and jaundice in alcoholic patients who 

have fatty cirrhosis of the liver and this may repre­

sent Zieve's syndrome. 

Mortality.-The morta lity rate in this series of 

I 00 cases of acute pancreatitis was 5 percent. Death 

may have been a postoperative sequela in th ree 

cases . It usually results from circul atory collapse, 

secondary to late hemo rrhage. or from sepsis and 
fulminating toxemia in pancreatitis. T here has been 

a gradual downward trend in the overall mortality 
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rate from 50 percent, to approximately 15 percent 
to I 0 percent. The decreased rate is attributed to 
more vigorous medical management of shock and 
the treatment of sepsis with antibiotics. 

Both the prognosis and the mortality occurrence 
appear to be related to the inflammatory reaction 
in the pancreas. A hemorrhagic, necrot ic pancreas 
has a mortality rate higher than that of acute ede­
matous pancreatitis. The highest mortality rate oc­
curs in postoperative pancreatitis. 

Summary 

In a review of I 00 patients with pancrcatttls, 38 
percent had at least one unusual complication or 
systemic manifestation. An awareness of the protean 
features in acute pancreatitis may benefit the clini­
cian in both diagnosis and management. 

The inflammatory effects of enzymes released by 

pancreatitis result in local peripancreatic lesions, or 
may affect remote organs, such as bone and skin, 
as a result of pancreatic enzymes in the circulation. 
Unexpected metabolic and endocrine abnormalities 
may result in diabetic coma, hyperlipemia, and 
acute renal failure. Pulmonary lesions were com­
mon in our series and neuropsychiatric problems 

also developed. The mortality rate was 5 percent. 

Technical editing was done by Frances H. Atkin­
son, BA, RRL. 
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MEDICAL ABSTRACTS 

RECENT DEVELOPMENTS IN 
TROPICAL MEDIC INE 

Charles Wilcocks. CMG MD FRC!' DTM&H, 
Editor, Transactions of the Royal Society of Tropical 
Medicine and Hygiene. Abst World Med 41(4):241-
257, Apr 1967, (Part I) and 41(5):325-337, May 
1967, (Part 2). 

The Review article includes current information 
on epidemiology, symptomatology and treatment of 
Sch istosomiasis, Filariasis, Loiasis, Onchocerciasis, 
Tropical Anemias, Cholera, Leprosy, Malaria, 
Trypanosomiasis. Leishmaniasis, and Amoebiasis. It 
is succinctly written with numerous references for 
further inquiry for those interested in Tropical Med­
ICine. 

PURSUIT OF THE PURPLE 

Cecil 1. Watson, MD, lAMA 197(13):1074-1079, 
Sept 26, 1966. 

This Special Contribution was initially read as 
the firs t annual Distinguished Lecture before the 
Western Association of Physicians. It contains a 
historical p urview of Porphyria with many interest­
ing sidelights including a herd of remarkable cows 
afflicted with congenital bovine porphyria. Pur­
suit of the Purple is a "must read" article by one of 
the pioneers in the subject. 

POISONING BY VENOMOUS ANIMALS 

A Combined Staff Clinic edited by Dr. Nicholas 
P. Christy. A mer 1 Med 42(1 ):107-128, Jan 1967. 

The report includes two types of injury i.e.-snake 
bite and bee sting, with a discussion of zoology, 
toxicology, immunology, biochemistry and clinical 
aspects . Since preparedness is the major factor in 
successful treatment, this general article serves as 
a current review of the subject. I llustrations are 
provided in addition. 

GENETICS AND MEDICINE 

G . R. Fraser, MD PhD-Reader in Genetics, Uni­
versity of Adelaide, South Australia. Brit Med 1 
pages 345-347, Aug 6, 1966, (Part 1 ); pages 397-
399, Aug 13, 1966, (Part 2); and pages 453-455, 
Aug 20, 1966, (Part 3). 

This is a three part current review of genetics 
and its mechanisms. The review is summarized in 
the concluding statement- that the prospectives for 
genetics in medicine for the next century are vast 
indeed; but they arc no vaster than the knowledge 
which has already accumulated in the century which 
has elapsed since Mendel's discovery. 
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BASOPHIL DEGRANULATION TEST-
A REVIEW OF THE LITERATURE 

Bernard A. Kirshbaum , M.D. Howard B. Cohen, 
MD , Herman Beerman, MD , and Thomas Pasrras, 
MD. Amer J Med Sci 253(1140):473-492, Apr 
1967. 

A comprehensive review of the literature on 
the Basophil D~granulation Test discusses means 
of evaluating untoward reactions to drugs. Swell­
in g, osci llation of granules, pseudopod formation 

and extrusion of granules are the features of baso­
phil degranulation and observation of these effects 
form the basis of Shelley's test for allergic states. 
It also affords an assay of the allergic potential of 
new drugs as well as problems of cross-sensitization, 

and is an aid in the diagnosis of some obscure 

as well as common allergic states. 

However the technique depends upon the pres­

ence of circulating antibodies and these may not be 

present in all instances of drug allergy. 

DENTAL SECTION 
CONSERVATION OF MAXILLARY 

ANTERIOR ESTHETICS: A 
MODIFIED SURGICAL APPROACH 

J. Frisch , R. S. Jones , and S. Bhaskar, 
J Periodonr 38(1 ):11-17, Jan-Feb 1967. 

Many surgical procedures have been advocated 
for the eradication of deep periodontal pockets. 
The techniques range from the standard gingivec­
tomy to complicated muco-gingival surgery. 

This article describes a variation of the standard 
gingivectomy used for maxillary periodontally in­
volved teeth. The procedure involves the removal 
of gingival tissue from the palatal aspect and the 
retention of the facial gingival tissue. The purpose 
of this approach is to preserve the maxillary facial 
gingival architecture while eliminating the pathosis 
of the periodontium. The removal of gingival tis­
sue from the palatal approach only, results in the 
retention of gingival tissue on the facial aspect, re­
ferred to as a "curtain" of tissue. The authors com-

ment on the fact that the suspended "curtain" 
acts as a cul-de-sac for food, but this minor ob­
stacle is amt:nable to good oral hygiene. The sur­
gical approach described is advocated for use in 
the maxiliary anterior region. 

The clinical response with this limited surgical ap-
proach results in the prevention of: 

I. Increased interproximal spacing 

2. Exposed, unsightly cementum 

3. Sensitive cementum 

4. Longer clinical crowns 

5. Loss of lip support 

6. Annoying speech defects 

The disadvantages of this technique are: 

1.. Labial contour may be somewhat less than 

ideal 
2. Limited to maxillary anterior region 

3. Increased oral hygiene responsibility 
(Abstracted by: CAPT P. C. Alexander DC 

USN.) 

PERSONNEL AND PROFESSIONAL NOTES 

MEDICAL HISTORY FORM 

The Dental Division has been in receipt of nu­
merous letters during the recent past which express 

the desirability of developing a standard med­

ical history form to accompany Standard Form 603, 

Dental Record, for inclusion in DD 722-1. 
The primary purpose of such a form should be to 

draw each dental officer's attention to specific items 

of concern such as drug sensitivities and other per­

tinent medical history that relate to dental treat­

ment. 

Many local forms have received extensive con­

sideration for adoption as a standard item. A sub­

section of a recently convened workshop in the 

Bureau devoted considerable effort in a study of 
the problem. One recommendation of the above 
studies was that inasmuch as there already exists 
an acceptable medical history sheet, the creation 
of a new form is not indicated. This is in conson­
ance with current policy in maintaining the num­
ber of standard forms at a minimum. 

Accordingly, for the present, the use of Standard 
Form 89, Report of Medical History, is recom­
mended for use, when indicated, in conjunction 
with the Dental R ecord. Maintaining the form in a 
current status is the responsibility of the individual 

dental officer. 

Programmed for the future is a complete review 
of Standard Forms 603 and 722-1. In conjunction 
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with the review, a design for a dental history form 
will be included. Field activities are encouraged to 
forward copies of local dental history forms in use 
that may be of value in the design of a new form. 
Copies of forms should be directed to BUMED 
Code 611. 

TREATMENT TRENDS-ENDODONTICS 

In support of the :-.Java! Dental Corps' policy of 
conserving and protecting the teeth of Naval and 
Marine Corps personnel, and restoring them to a 
functional, healthy condition, it is reassuring to note 
the increase in endodontic treatment during recent 
years. In 1962, the number of teeth restored en­
dodontically was 18,524. In 1966, the number 
reached 26,281-an increase of 42%. 

In the same four-year period, there was a de­
crease in the proportion of endodontic cases man­
aged by surgical treatment. In 1962, 24% of all 
endodontic cases were managed by periapical sur­
gery, as compared with 16.1% in 1966. This sig­
nificant decrease in surgical treatment reflects se­
lective diagnosis and the use of the surgical 
approach only when indicated. 

CHALLENGE FOR THE FUTURE 

Editor's note: 

During the past fiscal year. 46 officers of the 
Dental Corps, U.S. Navy, have retired after having 
devoted a life-time of effort in providing an essen­
tial health service to personnel of the Navy and 
Marine Corps. 

Retirement of a senior officer may well be a time 
of reflection, not only for the officer himself, but 
also for junior officers who remain to carry-on. It is 
the latter to whom the responsibility devolves for 
the future continued progress of insuring the mission 
of the Dental Corps. 

Printed below are excerpts from a letter of an 
officer recently retired who recounts some of the 
progress he has seen develop during his 30 years 
of service. It presents a challenge for the junior 
officer today to be able to write a similar letter 
upon his retirement 25-30 years hence. 

"In the more than thirty years of my experience 
on active duty in the Navy, revolutionary changes 
have taken place administratively as well as pro­
fessionally. When T first reported for duty, the den­
tal requirements for enlistment were as high or 
higher than those for a commission as an officer 
now. There were no reserve officers or enlisted men 
on active duty except for a very few on short 

trammg duty. Before proceeding with dental pros­
thesis or crown and bridge on an individual, permis­
sion had to be granted by letter from BUMED. After 
WW II autonomy was given the Dental Corps-we 
still remain the only Dental Corps in the Armed 
Forces .-nywhere in the world so organized. 

"Postgraduate training was rare, and most of us 
got into specialties by the "apprentice" route. Pre­
ventive dentistry as we know it today was in its 
embryonic state since the Public Health Service was 
just concluding its historic work on fluorosis. 

"As new techniques and modernization devel­
oped, and as old problems were solved, new ones 
took their place. Perhaps the most vexing and seri­
ous problem facing the Dental Corps is the one of 
dental assistants. The Navy Dental Corps has always 
been austere insofar as money and personnel were 
concerned. The increased emphasis on preventive 
dentistry, the new team concept in the dental operat­
ing room to accompany new dental equipment. and 
the unusual drain on DTs in Vietnam have made 
enlisted personnel demands impossible to meet 
within the present numbers limitation. BUMED and 
the Dental Division are doing all possible to relieve 
this situation. The Pacific Fleet itself it not affected 
seriously. but its Hawaii and \ONIJS shore-based 
su pport facilities are depleted most severely in dental 
technicians. 

" If the Fleet does not have too serious a prob­
lem with personnel, it certainly has insofar as physi­
cal facilities are concerned. Many studies made by 
civilian investigators are doing much to point out to 
the profession the need for better noise contra! and 
better lighting. Too many of our afloat clinics arc 
too noisy and too dark, and too many of them are 
too small. Deficiencies. such as size can never be 
alleviated. But much can be done with acoustic tile 
and other similar materials, drapes, carpets. and rugs. 
Dental and medical spaces should be oases of quiet; 
well lighted, and with tasteful decor where anxiety­
prone patients can be treated in relaxed surround­
ings. The occupational hazards innate to the dental 
profession are exacerbated afloat. 

"Dentistry in the Navy is practiced at a very high 
professional level. This is a tribute to not only the 
type individual coming into active duty, and his 
dental school training, but also to the very fine post­
graduate training program pioneered by the Navy 
Dental Corps. 
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"Some of the finest experiences I have had these 

last few years were during my visits when I saw 

first-hand, the respect our dental personnel had 

earned in the ships and stations of this wonderful 

Navy of ours. I am sure that this will continue 

onward." 

NURSE CORPS SECTION 
GRADUATED. MEMBERS OF NURSE CORPS INDOCTRINATION CLASS N709 

On 23 June 1967, the U.S. Naval Schools Com­

mand, Newport, Rhode Island, graduated members 

of Nurse Corps Indoctrination Class N709. The 39 

young graduates have just completed an indoctrina­

tion course preparing them for the demanding re­

sponsibilities of a naval officer. 

Guest speaker for the graduation ceremonies was 

CAPT James A. McLaughlin, MC USN, Assistant 

District Medical Officer, Headquarters 1st Naval 

District, Boston, Massachusetts. LTJG David J. 

Lammers, NC USNR, from Dyersville, Iowa was 

elected to speak for the Nurse Corps class. 

Mrs. Aaron Slom, President, Women's Division 

of the Newport County Chamber of Commerce pre­

sented the Honor Award to ENS Joan E. Newman, 

NC USNR, from Gilman, Vermont in recognition 

of her achievement in academic and military sub­

jects which placed her first in the class. 

A Leadership Award was presented to the stu­

dent displaying outstanding personal example and 

sense of moral responsibility. Mrs. Michael Cur­

ran, President of the Aquidneck Business and Pro­

fessional Women's Organization made the award 

to LT Lois E. Daly, NC USNR, from Stratford, 

Conn. 

-Official U.S. Nuvy Photograph. 

Back R ow: Akunevich; Arnstein; Barrett ; Bodoh; Brush; Calabrese; Chella; Combs; Daly, L. E.; Daly, V. E.; 

George; Hamel ; Hennessey; Hoffman 
Middle Row· Hogan; Jankowski ; Johnson; Kasserman; Kight; Lammers; Lucuis; Markovitch; McLeod; 

McNamara; Miller; Moyer; Munro 
Front R ow: Newman; Nyman; Oberhausen; Olsen ; Packer; Robinson; Schroeder; Spinale; Vaplon; Whalen; 

Wood; Woodruff 
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RESERVE SECTION 
CLINICAL AND RESEARCH CLERKSHIPS 

Research and Clinical Clerkships are an oppor­
tunity available to Ensigns 1915 on a competitive 
basis. Those students who have completed the first 
year are eligible for the Research and those stu­
dents who have completed two years of medical 
school may compete for their Clinical Clerkship. 
Applications should be submitted promptly when 
solicited by the district commandants. It is at this 
point that the Commandant's Local Representative 
in the medical school can be of greatest help both 
to the student and the District Medical Programs 
Officer first by informing the student of the exact 
nature of the clerkships and second by giving the 
Medical Programs Officer the information necessary 
to select the students best qualified on a competitive 
basis. This is a part of the Commandant's Local 
Representative's responsibilities. 

A careful study is made continuously by Code 
361 (Reserve and Personnel Training Branch) of 
the existing Ensign 1915 population in each Naval 
District and the past allocation and utilization of 
clerkship billets. The number of commissioned En­
signs I 915 less the number in the Senior Medical 
Student Program and those in the fourth or senior 
year who are ineligible for clerkships in a given 
Naval District (as compared to the total commis­
sioned Ensign 1915 population in all the Naval Dis­
tricts) establishes a percentage figure upon which 
the allocation of the number of available billets is 
determined. This is a basic working figure. The 
next step is a letter to each District requesting the 
exact number of bill':!ts utilized in the previous fiscal 
year and the anticipated number required. Informa­
tion is also requested from each Teaching naval 
hospital and research activity as to the number of 
billets available to train research and clinical clerks. 
Based on all the foregoing figures, allocations are 

made within the total available billets. At the pres­
ent time, there are 320 Clerkship billets available 
to the Medical and 30 to the Dental Department. In 
FY 66 only 250 billets were available and an in­
crease of 150 was requested. With 70 being approved 
for the Medical Department and 1 0 approved for the 
Dental Department, this brought the total billets 
to the present figures. 

Code 36 1 has ascertained that the saturation 
point has been reached by some Naval Medical and 
Research Facilities to properly train and instruct 
students in the Clerkships (e.g. Cardiopulmonary 
Laboratories and Diving School). The demands 
upon Naval Medical Facil ities brought on by the 
world situation and in particular South East Asia has 
brought the saturation point closer. Therefore, any 
increase in the number of clerkship billets is de­
pendent upon the abi lities of the Naval Medical 
facilities to absorb the increase in student clerkships 
without lessening the excellent training offered at 
the present time. Present information predicates 
that an increase to a total of 370 medical and 30 
Dental billets is the max.imum number of students 
who can be trained without decreasing the quality. 
-Reserve Div, BuMed. 

FIRST BI-ANNUAL SYMPOSIUM 

The committee on Disaste·r Medical Care of the 
American Medical Association Council on National 
Security will hold its First Bi-Annual Symposium 
on the Current Management of Trauma and Disaster 
Medical Problems at the Carollan Hotel in Miami 
Beach, Florida on 10 and 11 November 1967. 

This meeting has been approved for retirement 
point credit for eligible Medical Department officers 
who wish to attend. Attendees are authorized to 
certify their own attendance.-Reserve Div, Bu­
Med. 
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AEROSPACE MEDICINE SECTION 

AUDIOMETRY-CHANGE ASA TO ISO 

C HABA Working Group No. 51 has recommend­

ed that audiometry in the Army, Air Force and Navy 

be based on the ISO ( 1964) refere nce zero levels 

vice the ASA ( 195 I ) reference levels. 

Action began in this direction during 1966 when 

the Executive Council of CHABA expressed the 

unanimous opinion that the Department of Defense 

and all agencies within it, concerned with regula­

tions, tests, instrument procurement, phys ical stan­

dards, and physical disability in connection with 

hea ring thresholds, shou ld take action through 

changes in regu lations, physical standards and speci­

fications in medical procurement, to bring them­

selves in line with cu rrent audiological practices of 

the medical, audiological and acoustical communi­

tics in the United States and other countries. As a 

result, ASA (American Standard Specification for 

Pure Tone Aud iometers for General Diagnostic Pur­

poses, 1951 , published by American Standards Asso­

ciation-name since c hanged to the United St<ltcs of 

American Standards Institute), is scheduled to be 

discontinued in the services, and the ISO ( Interna­

tional Standards Organization-StamlarJ Reference 

Zero for the calibration of Pure Tone Audiometers) 

is to be adopted in the near future. 

The evaluation of this change began several 

years ago as new evidence, which originated in the 

Un ited Kingdom and subsequently confirmed in the 

United States, showed that the older standards were 

too lenient and that the reference for zero-db hear­

ing level in pure tone audiometers should be re­

duced. Recommendation No. R389 ( 1964) by the 

ISO was published to reflect these lower levels. 

ISO reference thresholds have been endorsed by 

the American Academy of Ophthalmology and 

Otolaryngology, the American Otological Society, 

the American Speech and Hearing Association, and 

other professional groups. 

How docs this change from ASA to ISO Stand­

ards ciTcct us in the Navy? Already, DOD specifica­

tions for new diagnostic audiometric equipment in­

clude ISO calibration, in accordance with the increas­

ing usc of ISO reference levels in c ivilian hearing 

clinics and in the literature pertaining to otology and 

audiology. Some commands NOW have ISO cali­

brated instruments and they (hopefully) mark their 

audiograms ISO. In fact, an extremely important 

step in audiometry is the clear marking on each 

chart and record of the calibration of the instru­

ment used. The data should be recorded as read 

from the instrument. NAMl is currently sending 

out separate ASA and ISO marked rubber stamps, 

with instructions for utilization in the Navy's Hear­

ing Conservation Program. Interpretations between 

ISO/ ASA figures as related to current hearing stan­

dards arc made by BUMED Code 511. 

The exact translation formula will represent the 

differences between ASA-1951 and IS0-1964 rec­

ommended values, rounded to the nearest half-deci­

bel. It is felt that these exact differences are 

appropriate for certain statistical , research, and per­

haps special clinical purposes, see Figure I; how­

ever, an approximate formula, Figure If, is being 

considered for most other purposes. The approxi­

mations arc all exact multiples of 5, appropriate to 

the 5db steps in which pure tone audiometers are 

calibrated. The greatest deviation from the exact 

value is I .5db, which is within the tolerance al­

lowed in the ASA-1951 standard for audiometers. 

Audiometers will be recalibrated to ISO mainly 

by the audiology support teams from NAMI and 

NAYMISCEN Point Mugu when they are due for 

FIGURE I 

At 250 500 1000 2M 3M 4M 6M 8M Hz 

Add to ASA 

Hearing Levels 15 14 10 8.5 8.5 6 9.5 11.6 db 

F IGURE 11 

At 250 500 1000 2M 3M 4M 6M 8M Hz 

Add to ASA 

Hearing Levels 15 15 15 10 10 5 10 10 db 
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recalibration. Equipment at commands not under 
Naval Air Systems Command will probably be recali­
brated to ISO by commercial means. The actual pro­
gram setting this up will be forthcoming. Audio­
meters with provision for testing of bone conduction 
will also be recalibrated so that the hearing threshold 
level (ISO) is numerically the same for bone and air 
conduction on subjects who are conductively nor­
mal. 

Speech audiometers, used only for diagnostic, 
evaluative or other special purposes will probably 
remain unaltered until the next USASI standard for 
audiometers is issued. The change at that time 
will be only 2-3db. 

It cannot be over emphasized that the successful 
transition from ISO to ASA will rest on the shoul­
ders of those recording the calibration reference on 
the audiogram. In this regard, it is requested that 
particular emphasis be placed upon the proper 
labeling of each audiogram and utilization of stamps 
and instructions as they become available.-Aero­
Med, BuMed. 

NAVY DOCTOR RETURNS TO NAMI 

For a man with an unquenchable thirst for ad­
venture, the Navy is just the right place. LT Jimmy 
L. Gowan, MC USN, believes in this and is happy 
and proud to be a part of it. Back from an adven­
ture-packed tour of duty on the Antarctic continent, 
he was honored in a ceremony at the Naval Aero­
space Medical Institute, Pensacola, on June 2, 1967. 
For meritorious service on Antarctica during Op­
eration Deep-Freeze, LT Gowan was awarded the 
Navy Commendation Medal and presented a letter of 
appreciation from the Commanding Officer, Detach­
ment One, Naval Support Forces, Antarctica. In ad­
dition, on the same day he was officially informed 
that the Secretary of the Interior had approved the 
naming of a glacier on Antarctica in his honor. 

This ceremony at NAMI was a culmination of a 
story which began 19 months ago when Dr. Gowan 
and his team of three Navy enlisted men and four 
civilian scientists were examined and observed by 
NAMI doctors, under the supervision of CDR H.S. 
Pratt, MC USN. The physical examinations com­
pleted, Dr. Gowan and his party headed for their 
far-flung rendezvous-Polar Plateau Station, Ant­
arctica. They were to support the science program 
of Operation Deep-Freeze. 

On December 13, 1965, mercury dropping down 
to minus 42 degrees, CAPT Bersik (Chief of Staff 
and Deputy Commander of Task Force 43) and LT 
Gowan stepped out of the Hercules plane that landed 

on the soft snow of Polar Plateau Station. They 
were the first human beings to set foot on that part 
of the vast Antarctic continent. In the face of one 
of the most hostile environments in the world, L T 
Gowan, as Officer in Charge of the station, was 
instrumental in the construction and maintenance of 
Polar Plateau Station, the bleakest and remotest 
American station on the Antarctica. He also con­
ducted pulmonary studies, made psychological ob­
servations and checked vital physiological signs. Re­
search data obtained were transmitted to NAMI, 
Pensacola, for evaluation. 

All the supplies were airlifted to this high plateau 
which has an elevation of 11,890 feet-almost half 
as high as Mt. Everest, the highest known point of 
the earth's surface. Mountain tents and a tempor­
ary canvas-covered building were used as living 
quarters the first three weeks. Observations of 
prevailing winds and laying out of skiway com­
pleted, the station was ready · then to receive the 
five heavily insulated pre-fabricated vans which 
would make up the camp. As an extra safety 
measure, an emergency camp was constructed 1,000 
feet away. 

The last flight into the station departed February 
10, 1966. This marked the beginning of the long, 
bitter and hazardous winter for the eight men. Dr. 
Gowan, a chief mechanic, a cook, an electronic 
technician and four civilian scientists who were to 
study cosmic radiation, meteorology, geomagne­
tism, aurora, and very low frequency radio noise 
emission were not to see another human being 
until eight months later. Towards the end of March, 
temperatures were falling down to 100 degrees be­
low zero. The sun set on April 21, to begin the 
total darkness lasting until suruise on August 23. 
On July 6, 1966, with temperature at 110 degrees 
below zero and 1 0 knots of wind (causing a wind 
chill factor below minus 200 degrees) disaster 
struck Polar Plateau Station. Both main camp gen­
erators broke down simultaneously, requiring major 
overhaul. LT Gowan evacuated the station person­
nel to the emergency camp and began overhaul of 
generators. Nine days later, due to his diligent 
efforts and the skill of his men the · party was able 
to move back to the main camp, thus averting a 
potential tragedy. 

The mercury dropped down relentlessly until the 
world's coldest temperature for the year 1965-1966 
was recorded at the Polar Plateau Station on Au­
gust 24, 1966. The reading plummeted down to 
121.4 degrees below zero! On October 18, the 
Commanding Officer, Air Development Squadron 
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Six, landed a big LC- 130F Hercules on Polar 

Plateau Station at the coldest temperature ever 

attcmpted-74 degrees below zero. The aircraft 

brought in badly needed generator repair parts, 

food and mail from home. 
For the eight lucky men, the year-long adven­

ture, privation and isolation ended on November 24 

when a Hercules plane with Surgeon General, 

VADM R. B. Brown, on board, airlifted them to 

the main base at McMurdo Sound, I , 150 miles 

away. Reporters from the United States and New 

Zealand asked them this question over and over 

again: "Why in the world did you do it?" For his 

own answer Dr. Gowan quotes the famous Norwe­

gian explorer, Nansen-"Man wants to know; when 

he does not want to know he ceases to be a man."­

Naval Aerospace Medical Center. 

HYPER VENTILATION AS A HAZA RD IN 

UNDERWATER ENDURANCE SWIMMING 

LCDR Paul W. Scrimshaw MSC USN, 

Naval Air Station, Norfolk, Va. 

A recent near drowning at a COMNA VAIR­

LANT activity demonstrated the hazards of hyper­

ventilating to extend underwater endurance. 

True hyperventilation is usually characterized by 

a marked increase in the depth ot breathing with 

little or no change in rate. It is known that under 

conditions of fright, pain, or emotional stress, lung 

ventilation volume may increase even though the 

carbon dioxide output of the tissues remains at a 

resting level. Such an occurrence is a demonstration 

of hyperventilation because the lungs are being ven­

tilated beyond the requirements for the elimination 

of excess carbon dioxide. As a result the carbon 

dioxide level in the blood is reduced to an ab­

normally low level. The common symptoms of low 

carbon dioxide concentration in the blood are tin­

gling and dizziness. In more severe cases a spasm 

of the hands and feet and unconsciousness may 

occur. 

The onset of such an abnormal physiological 

state of hyperventilation finds the body making a 

quick compensatory reaction. The activity of the 

respiratory control center of the brain is influenced 

by the amount of carbon dioxide in the blood. With 

the existence of a carbon dioxide deficiency, the 

respiratory center fails to send out the necessary 

nerve impulses to activate the chest muscles and 

the breathing cycle. Breathing then stops until the 

continuing carbon dioxide production in the tis­

sues has raised the pressure of carbon dioxide in 

the arterial blood to a level which will stimulate the 

breathing center. Thus we have a control or safety 

mechanism, which prevents hyperventilation from 

continuing to the stage of a serious disturbance to 

the norm al chemical balance of blood and tissues. 

Swimmers have been known to hyperventilate as 

a means to increase underwater end urance. The 

theory behind this is that in forced breathing, the 

carbon dioxide level is lowered so that the urge to 

breathe is not as noticeable and it becomes possi­

ble to hold the breath for longer periods of time. 

In the air, an aviator in a stressful situation may 

hyperventilate to a state of dizziness, muscular 

spasm, and ultimate unconsciousness. 

In the same manner, a swimmer could experience 

unconsciousness while trying to stretch his under­

water endurance. His situation, however, is aggra­

vated by his watery environment. The unconscious 

swimmer would lie on the bottom until his carbon 

dioxide level became sufficiently increased to stimu­

late· his respiratory cycle. At this point he would 

spontaneously inhale water into his lungs. 

The dangers of hyperventilation, either in aircraft 

involuntarily, or voluntarily as in underwater swim­

ming, should be emphasized at command survival 

training as well as during aviation physiology re­

fresher training. Involuntary hyperventilation may 

be controlled by conscious regulation of the respi­

ratory cycle and incidents of near drowning or 

drowning caused by voluntary hyperventilation can 

be lowered by swimmer education at command 

level. 

HEARING CONSERVATION 

AT AVIATION ACTIVITIES 

From the rumbling roar of the supersonic jet 

taking off in afterburner, to the cockpit noises ex­

perienced in normal cruise at FL 400 the Naval 

Air Systems Command and Bureau of Medicine and 

Surgery are concerned about noise and its effect 

upon man. 

Currently Air Systems Command supports the 

Bioacoustical Division, Naval Aerospace Medical 

Institute and the Bioacoustics Branch, Naval Missile 

Center. Each laboratory is involved in providing 

technical direction and assistance to the Navy's 

Hearing Conservation Program (HCP) and assisting 

in research of A/ C noise and its effect on aircrew­

men, as well as ground support personnel. 

Since FY 1964 naval aviation activities have been 

participating in a five year audiometric equipment 

procurement program. This equipment is being pur-
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chased with the sole purpose of protecting the 
hearing of naval personnel. Such equipment in­
cludes audiometers (automatic), audiometric booths, 
recheck audiometers (bone conduction capabilities) 
and sound level meters. Aviation medical techni­
cians ( 8406) and or aviation physiology techni­
cians ( 8409) under the guidance of a Flight Sur­
geon or aviation physiologist normally operate the 
equipment in conjunction with their station Hearing 
Conservation Program. To assure familiarity with 
the equipment, a course of instruction is offered 
twice a year at NAVAEROSPMEDINST or NAV­
MISCEN. A special course is held for Flight Sur­
geons. aviation physiologists and industrial hygien­
ists. 

Each aviation activity has a professional sound/ 
noise survey usually conducted by a team from one 
of the above laboratories. These surveys are sup­
ported by the Air Systems Command. Maps of noise 
hazardous areas are made by the team and a full 
report is submitted to each command with copies 
to Air Systems Command (AIR 531) and 
BUMED. Comments are made about the stations 
HCP. along with recommendations to improve the 
program. In the future, it is hoped that checks will 
be made by the Inspector General Team to determine 
activity progress and effectiveness of its hearing 
conservation. 

Looking to the future, BUMED recently spon­
sored a meeting at NAMI to discuss the Navy's 
efforts. today and tomorrow, in Hearing Conserva­
tion. Attendees at the meeting included representa­
tives from the 1\' a val Aural Rehabilitation Center. 
Naval Air Systems Command, BUMED, NAS Jack­
sonville, NNMC. NAVMTSCEN. and NAMI. From 
the meeting evolved a plan to consolidate the 
1\'avy's Hearing Conservation efforts. Such a plan is 
being presented to BUMED and if adopted, an 
extensive modernization program will begin early 
this fiscal year.-AcroMed, BuMed. 

RECRUITII\'G DUTY 

In a community relations effort, the Aviation 
Physiology Training Unit at the Marine Corps Air 
Station. El Taro. California conducted a full day lec­
ture program on various aspects of Aviation physi­
ology for ninety (90) first year medical students 
from the University of Southern California. Fifty-six 
(56) of the students were given a simulated flight 
to 20.000 feet in the low pressure chamber. Such 
public relations can do much to create interest in 
the Navy's Flight Surgeon and aviation physiolo­
gist program.-AeroMed. BuMed. 

NEW TRAINING ADDED 
Constant and continuing efforts arc made to in­

crease the scope and to improve the quality of the 
Navy's residency training program in aerospace 
medicine. Recently approval was obtained from 
the Residency Review Committee for Preventive 
Medicine, Council on Medical Education, American 
Medical Association to include a six month period 
at the Naval Aviation Safety Center. Norfolk, in the 
residency schedule. This will be on a voluntary 
basis and will come either at the beginning or the 
end of the Pensacola portion of the program. It is 
felt that this addition will substantially benefit its 
participants, build a broader base from which the 
Center can draw future personnel, and will disserr.i­
natc more of its special information into the field. 
Residents will be assigned to this training beginning 
in January 1968.-AeroMed, BuMcd. 

AVIATION PHYSIOLOGIST 

Today's aviation physiologist is filling a gap be­
tween the Naval Air Systems Command, BUMED, 
field laboratories and the fleet. The aviation 
physiologist. best known in his role of teaching 
aircrewmen the physiological hazards of flight, has 
expanded his services to further assist man interface 
with his aircraft. 

Aviation physiologists have recently been a~sist­
ing Air Systems Command in introducing new fleet 
items to pilots and aircrewmen, conducting surveys 
on laboratory designed equipment, monitoring ef­
forts in aircrew research, development, test and 
evaluation (ROTE) and in certain cases conducting 
ROTE. Most recent contributions arc related to the 
A-7A and F-IIIB aircraft and to the APH-6.\ 
and SPH-3A flight helmets. 

Funds supplied under the FAILSAFE (Fleet 
Air Introduction Liaison/ Survival Aircrew Flight 
Equipment) Program have been provided to avia­
tion physiologists in order to increase their contri­
butions to fleet support. The combined team effort of 
Flight Surgeons and aviation physiologists can do 
much to improve the readiness of our avy's Air 
Arm.-AeroMcd, BuMed. 

SURGEOI'! GENERAL'S A WARD 

Graduation Ceremonies were held on 22 June 
1967 for Student Flight Surgeons Class I 15. Forty­
seven medical officers received their :"\avy Flight 
Surgeon wings of gold and one aviation medical ex­
aminer certificate was presented. Included in the 
class were medical officers from the Army. Public 
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Health Serv ice and the Argentine and French avics. 

L T David N. Sim. MC USN R was awarded the 

Surgeon General's Award. This award. estab lished 

in 1962 by Surgeon General RADM Edward C. 
Kenn y, MC USN. is presented to the o utstanding 

studt:nt Flight Surgeon o f each class in recognition of 
academic and leadership ach ievemen t during the 

six month course of instruction in Aviatio n Medi­

c inc.-AeroMed. BuMcd. 

ATTENT ION FLIGHT SURGEONS 

With the increasing usc of soph.isticatcd equip­

ment in the Navy and Marine Corps, efficient vision 

becomes an importan t factor in the opera tio n and 

maintenance of these devices. For this reason. cor­

rection o f visual dcticicnccs is of paramount im­
portance. While some think o f the de termin at io n 

and correction of refractive error as a simple pro­

cedure. qualified profcs-; ional practitioners undergo 

considerable educat ion and training to develop 

these skills. Examinations for detection and correc­
tio n of refractive errors and coincidentally. the 

presence o r absence of oc ula r patho logy. a rc pro­

cedures which sho uld be accompl ished by profes­

sional practitioners o nly. Under no circumstances 
sho uld these functions be delegated to non-profes­
:-.ioual pcr:,onnei.-Optomctry Section. BuMcd . 

COCKPIT NOISE LEVEL IN A-7A 

During the Board o f Inspection and Survey 

(B IS) trials on the LTV A-7A A/ C, the Life Sup­

port Division, Naval Air Test Center, PAX River. 

became concerned about the cock pit no ise levels in 

this new plane. Under Naval Air Systems Com­
mand's (Crew Systems Division (CSD)) manage­

ment, PAX River, NA DC (Aerospace Crew 

Equipment Department (ACED) ), NAM l and 

NAVM ISCEN studied the no ise problem from two 

angles- ( I ) possibility of reducing cockpit noise 

and ( 2) sound attenuation affo rded by the standard 

APH- 6A fl ight helmet. 

While LTV made futile efforts to quiet down the 
A / C cockpit no ise, the laboratories began an ex­

tensive "crash" program to improve the sound at­

tenuation of the APH-6A. During this process 
various flight helmets and types of ear cushions were 

tested ( photo ) for sound attenuation. When a ll the 

testing wa~ over it was found that the cu rrent APH--

6A wi th a new Gcntcx Liquid and/ or foam car 

cus hio n reduced the noise significa ntly from previous 
levels. Tabli.: I shows atten uation afforded by the 

unmodified A PH- 6A. Table 2 (A and B) depicts 

the degree of improved attenuatio n. Not only will 

the new helmet-fix provide greater protectio n for 
man·s hea ring mechan ism. bu t it improves communi­

cat ions and the effectiveness o f certain weapon sys­

tem operation. 

Work continues a t NAM I and NAVlvtiSCEN to 

further improve the sound attenuation o f fli ght hel­

mets. Noise problems confronting the Navy's heli­

copter sonar operator. as well as other fixed wing 

noise problems. arc being studied. 

TABIL· I -APII-6A ( U11modi[ied) 

Freq. (Hz) 

125 
250 
500 

1000 
2000 
4000 
8000 

Attenuation ( Octave Band Level 
in db Re: 0.002 uBar) 

3 
3 
I 

18 
25 
41 
3 1 

T ABLL 2A-A PH-fJA ( Ge11tex Foam Earcups) 

Freq. (Hz) 

125 
250 
500 

1000 
2000 
4000 
ROOO 

Attenuation (Octave Band level 
in db Re: 0.002 uBar) 

10 
9 

17 
24 
39 
49 
41 

T AOLE 28-A PH-6A (Gl'llli'X Liquid Earcups) 

Freq. ( H z) 

125 
250 
500 

1000 
2000 
4000 
ROOO 

Attenuat io n (Octave Band Level 
in db Re: 0.002 uBar) 

10 
14 
25 
20 
34 
44 
41 

25 AUGUST 1967 U.S. NAVY MEDICAL NEWS LETTER 23 



-Qtllcial U.S. Navy Pbot.ograph. 

EDITOR"S SECTION 
ELEVENTH ANNUAL SEMINAR ON 

PROPHYLAXJS AGAINST 
STREPTOCOCCAL INFECTIONS 

The Eleventh Annual Seminar on Prophylaxis 
Against Streptococcal Infections sponsored by the 
Armed Forces Epidemiological Board will be held 
at the U.S. Air Force Academy, Colorado Springs, 
Colorado, 2-3 October 1967. The Office of the 
Surgeon General Department of the Air Force, will 
host this year's Seminar. 

Activities sending representatives to this con­
ference should submit information copies of locally 
issued conference travel orders to BUMED, (Atten­
tion: Preventive Medicine Division, Code 72) . 

FORENSIC PATHOLOGY RESIDENCY 

A one-year course designed to provide patholo­
gists with advanced training in preparation for the 
practice of Forensic Pathology is offered at the 
Armed Forces Institute of Pathology beginning I 

July each year or as soon thereafter as possible. 
The instruction is designed to cover the basic 

sciences thoroughly, as well as the special methods 
and techniques applicable in the practice of Forensic 
Pathology. There is a planned progression for res­
idents to go from the more simple to complex pro­
cedures under supervision of trained staff. The 
methods of instruction include practical experience 
in the performance of medicolegal autopsies, air­
craft accident investigations, toxicological examina­
tions and criminological procedures; participation in 
postgraduate courses, conferences, supervised study, 
and research; and affiliation with other Federal 
agencies for experience in physical anthropology 
and investigative techniques. The resident is ex­
pected to take an active part in the educational 
and teaching programs related to Forensic Path­
ology. The ultimate goal of this residency is to 
produce a fully trained physician who can more 
than meet the requirements of the American Board 
of Pathology for certification in this special field. 

An applicant must have completed the formal 
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tramtng requirements in anatomic and clinical 

pathology as prescribed by the American Board 
of Pathology and must be either a diplomate in 

anatomic and clinical pathology, or be declared 

eligible to take these examinations. He must hold 

a commission in the Medical Corps of the Regular 

Navy or agree in writing to accept same if tendered. 

Applications should be submitted without delay 
to the Chief, Bureau of Medicine and Surgery in 
accordance with BUMED INSTRUCTION 1520.10 
Series.- Training Branch, BuMed. 

A PROGRAMMED COURSE IN 
ELECTROCARDIOGRAPHY 

A programmed course in Electrocardiography has 
been prepared for the Warner-Chilcott Laboratories 

by a group of consulting cardiologists under the 
direction of Louis F. Bishop , M.D. The reaction 

among medical teachers and trainees has been quite 

favorable. 

This course may be used as a supplement in the 
teaching of interns and residents, especially those in 

Internal Medicine and Cardiology. The course can 
be obtained free of charge from Mr. Y. P. Welsh, 

Director, Federal Sales, Warner-Chilcott Laborator,. 

ies, Morris Plains, New Jersey. The Director of Med­
ical Education or the Chief of Medicin~ may wish to 

examine the course before making a decision con­

cerning its use. The course may also be requested by 
physicians on duty in small installations or on inde­

pendent duty. 

Also available from the same source and without 

cost is a useful device called the ECG Cali-Ruler. 
The trainees may find this a valuable aid in the 

interpretation of Electrocardiograms.- Training 

Branch, BuMed. 

AMERICAN COLLEGE OF 
SURGEONS MEET 

The American College qf Surgeons will hold its 

annual Clinical Congress in Chicago this coming 

October, and the Naval Hospital, Great Lakes will 
again host a cocktail party for Navy medical officers 

and their guests. The Navy Cocktail Party will be 

held on Wednesday, 4 October 1967 in the Upper 

Tower of the Conrad Hilton Hotel from 6:00 to 8:00 

p.m. There will be a cash bar and a charge of 

$2.50 per person for hors d'oeuvres. Reservations 

may be addressed to the Chief of Surgery, Naval 
Hospital, Great Lakes, Illinois, 60088 and are re-

quested to be made prior to 15 September. Checks 
may be made payable to CAPT Philip 0. Geib.­

Naval Hospital, Great Lakes, lll. 

CHEMICAL, BIOLOGICAL AND 

RADIOLOGICAL WEAPONS 
ORIENT AT ION COURSE 

T wenty-two classes of the Chemical, Biological, 
Radiological Weapons Orientation Course will be 

conducted at the U.S. Army Chemical Corps Prov­
ing Ground, Dugway Proving Ground, Dugway, 

Utah, by the Department of the Army during fiscal 

year 1968. The duration of the course is three and 

une-half days. 

Officers of the rank of Lieutenant Commander or 

above are eligible to attend. Civilians in the grade 

of GS-12 or higher must be in a key position where 

need-to-know is mandatory. Officers of the rank of 

Lieute':lant and civilians in the grade of GS-11 

may be granted waivers where special circumstances 

warrant their attending the course. All requests for 

waivers must be accompanied by job description 

and need-to-know certification. Persons who have 

received complete CBR briefings during the past 

two years should consider delaying their attendance. 

Security clearance of INTERIM TOP SECRET is 

required. Limited quotas will be provided the Bu­

reau of Medicine and Surgery by the Chief of Naval 

Personnel on a "first come first serve" basis. 

Requests should be forwarded in accordance with 

BUMEDINST 1520.8 Series. 

The course provides a high level orientation on 

Chemical and Biological Warfare, and Radiological 

Implications of Nuclear Warfare, and is designed 

to acquaint military and civilian personnel of the 

Armed Forces with United States doctrine, policy, 

techniques and capabilities in CBR Warfare. 

CONVENING DATES OF COURSES 

28 Aug 67 
II Sept 67 
18 Sept 67 
25 Sept 67 

2 Oct 67 
9 Oct 67 

30 Oct 67 
6 Nov 67 

13 Nov 67 
27 Nov 67 

4 Dec 67 

II Dec 67 
26 Feb 68 
4 Mar 68 

11 Mar 68 
25 Mar 68 

8 Apr 68 
I5 Apr 68 
29 Apr 68 
20 May 68 

3 Jun 68 
10 Jun 68 

-Training Branch, BuMed. 

25 AUGUST 1967 U.S. NAVY MEDICAL NEWS LETTER 25 



MSC ACADEMIC ACHIEVEMENT 

The following Medical Service Corps officers received academic degrees during the Spring gradua­
tion at educational institutions as indicated: 

Duty Station 
Doctor of Philosophy 

L T Roger H. Grothaus DVCC, Jax. 

Master of Public Health 

LCDR Edsel M. Fussel NSA, DaNang 

LTT. A. Hill PMU =/±2 

LTD. E. Rector Norfolk Naval 
Shipyard 

Master of Business Administration 

L T R. K. Zentmyer NH , Yokosuka 

Master of Science 

LCDR A. E. Bender NNMC, Bethesda 

LCDR B. J. Dietz NSA, DaNang 

LT E. N. Giard NSA, DaNang 

LTJG D. A. Hall NSMC, New 
London 

LT R. B. Hinds NH, Corpus 
Christi 

LCDR T. A. Hussey BUM ED 

L T D. Horrigan NADC, Johnsville 
LT J. L. Myrah BUM ED (Code 33) 

L T L. E. Richardson NH, Quantico 

L T Phyllis Warren NMS. Bethesda 

Bachelor of Science 

LT W. M. Beckner NMRU ¢1:2 
L T A. R. Duncan NH, Beaufort 

L T J. A. Faulkner NH, Camp 
Lejeune 

Specialty 

Medical 
Entomology 

Medical 
Entomology 

Industrial 
Hygiene 

Industrial 
Health 

Health Care 
Admin. 

Financial 
Mgmt. 

Navy 
Mgmt. 

Navy 
Mgmt. 

Pharm acology 

Navy 
Mgmt. 

Personnel 
Admin. 

Zoology 
Navy 

Mgmt. 
Personnel 

Admin. 
Bacteriology 

Physics 
Hotel 

Admin. 
Hotel 

Admin. 

Educational Institution 

Oklahoma State 

Yale University 

University of Mich. 

University of Mich. 

George Washington 
University (GWU) 

GWU 

PGS, Monterey 

PGS, Monterey 

Univ. of Pa. 

PGS, Monterey 

GWU 

Univ. of Rhode Island 
PGS, Monterey 

GWU 

Univ. of Kentucky 

GWU 
Cornell Univ. 

Cornell Univ. 
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Duty Station Specialty Educational Institution 
Bachelor of Arts 

LT F. E. Bennett NH, Annapolis Social GWU 
Sciences 

LCDR T. G. Cooper NH, Guam Business College of Guam 
Mgmt. 

LTJG R. J. Cota NTC Great Business Roosevelt Univ. 
Lakes Admin. 

LCDR W. P. Davis BUM ED Social GWU 
Sciences 

LCDR J. R. Gouldman NH, Pts. , N.H . Social GWU 
Sciences 

L T J. L. Graves NNMC, Bethesda Social GWU 
Sciences 

LT A. R. Rath PGS, Monterey Social GWU 
Sciences 

LTD. E. Reeves NH , Pts. , N.H. Social GWU 
Sciences 

LCDR J. W. Richardson NTC, San Diego Health Ed. and San Diego State 
Marketing 

LCDR L. J. Schaffner BUMED Social GWU 
Sciences 

LCDR B. L. Stephens NAMC Pensacola Social GWU 
Sciences 

L T B. E. Weems PGS. Monterey Social GWU 
Sciences 

L T A. 0. Woods NOW (DUINS Social GWU 
GWU) Sciences 

Bachelor of Business Administration 

LCDR G. W. Ramsey Hdqtrs, 5th N.D. Business GWU 
Admin. 

-MSC Div, BuMed. 
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1Ju ~rmnrium 
L T Thomas L. Angros MC USN 

L T Curtis R. Baker MC USN 

W0-1 Loy Joseph Black USN (Ret) 

CAPT Warren E. Bradbury MC USN (Ret) 

L T John A. Brown MC USN 

LT Leonard (n) Brown MSC USN (Ret) 

LCDR Robert Allen Burke MC USN 

CDR Richard E. Donahue MC USN 

HMC John Dotsey USN 

CAPT Harry (n) Eisenberg MC USNR (Ret) 

LT Lloyd P. Hyde MC USNR 

W-2 Robert L. Jenkins USN (Ret) 

LCDR Charles R. Kistler MC USN R 

PHYSICAL CONDITIONING OF 
WOMAN MARINES 

An investigation of a battery of new physical fit­
ness tests for Woman Marines proposed by CDR 
Ann Jewett, USNR (W) , is underway at Marine 
Corps Recruit Depot, Parris Island, South Carolina, 
by personnel of the Physiology Division, Naval Med­
ical Field Research Laboratory, Camp Lejeune, 
North Carolina. The study wi ll determine the pre­
and post-training scores in a series of five tests, con­
sisting of bent knee sit-ups, knee push-ups, jump 
and reach, a 600 yard run-walk, and a shuttle run . 
This evaluation is a follow-up of test accomplished 
in December 1966, and it is estimated that new 
standards for women's physical fitness tests will be 
established upon the basis of the results recorded. 
-Public Affairs Office, BuMed. 

LT BERGNER RECEIVES DOCTOR 
OF PHILOSOPHY DEGREE 

LT John F. Bergner, Jr., MSC USN, Department 
of Parasitology, received his Ph.D. degree recently 
from the University of Maryland. He enlisted in the 
Navy as a Hospital Recruit 19 years ago in his home­
town of Berwick, Pa., and was stationed at NMRI 
during the period of 1954-57. He left the Navy to 

LCDR Stanley J. Klyza MC USNR (Ret) 

CDR Harry H. Linder MSC USN (Ret) 

CAPT Morgan F. McAfee DC USN (Ret) 

L T William M. Miller MC USN (Ret) 

LCDR William B. Pitzer MSC USN 

CAPT Victor B. Riden MC USN (Ret) 

CAPT Joseph L. Schwartz MC USN (Ret) 

HM3 James M. Shappee USN 

CDR Thomas E. Shea, Jr. MSC USN (Ret) 

HMC Elbert L. Silvers USN 

CW0-3 John E. Whalley USNR (Ret) 

CW0-4 Arthur H. Wood USN (Ret) 

become a full time student at Wake Forest College. 
Winston-Salem, N.C., from 1957-60. and earned his 
B.S. degree during that time. In 1961. Dr. Bergner 
received his M.S. in Public Health from the Uni­
versity of North Carolina, Chapel Hill, N.C., and 
rejoined the Navy with the commission of Ensign in 
the Medical Service Corps. His first duty station as 
an officer was in the Parasitology Department of 
NMRl. He returned to this area in 1964 from 
NAMRU-2, Taipei, Taiwan. on a U.S. Navy Con­
tract Graduate Fellowship at the University of Mary­
land where he served as a teaching assistant in 
Experimental Parasitology, Zoology, until 1966 when 
he reported again to NMRI. Early in June, Dr. 
Bergner departed on TAD as Project Leader. 
Onchocerciasis. NAMRU- 3. Field Activity. Addis 
Ababa. Ethiopia.-NMRI Notes No. 5. May 1967. 

Drug Abuse: Escape to Nowhere-A Guide for 
Educators is the title of a recent publication pre­
pared by Smith Kline and French Laboratories in 
corporation with the National Education Association. 
This is a concise yet cogent book published in a 
field where continued hammering at facts is neces­
sary in an attempt to counteract the mistaken im­
pression too frequently left by the mass media. T he 
book is readily available from the National Educa­
tion Association at $2 per copy. 
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