
 



 



 



 



Transactions

American Laryngological· Association

SEVENTY-SECOND VOLUME



t<DOCENDO DISCIMUS"



TRANSACTIONS

OF THE

SEVENTY-SECOND ANNUAL MEETING

OF THE

American
.

Laryngological Association

1951

HELD AT THE CLARIDGE

ATLANTIC CITY, N. J.

MAY 9TH AND 10TH, 1951

PUBLISHED BY THE ASSOCIATION

ST. LOUIS, Mo.

1951



CONTENTS

List of Officers 7

Registration : :....... 9

Presiden t' s Address :.......................... 11

Viral Infections of the Nose and Throat. John J. Shea, M.D., Memphis,
Tenn. . _......................................................................................... 20

Treatment of Osteomyelitis of the Skull Resulting from Ethmoidal and
Frontal Sinusitis. W. Lik-ely Simpson, M.D., Memphis, Tenn......... 30

Cortical Venous Thrombosis-Its Location and Its Sources. E. A.

Stuart, M.D., F. H. O'Brien, M.D., and W. J. McNally, M.D., Mr)11-

treal, Canada 39

Respiratory Air Currents: Their Clinical Significance. Arthur W. Proetz,
M.D., St. Louis, Mo........................................................................................... 73

Pathology, Treatment and End Results of Parotid Tumors. John W.

Kirklin, M.D., S. W. Harrington, M.D., J. R. McDonald, M.D. and
Gordon New, M.D., Rochester, Minn 104

The Present Status of Tracheotomy in Bulbar Poliomyelitis. Robert E.
Priest, M.D., and Lawrence R. Boies, M.D., Minneapolis Minn 106

Tracheotomy in Botulism and Residual Polio Cases. Henry B. Orton,
M.D., Newark, N. J. _ _

-
_ .. _ 124

Benign Tumors 'of the Larynx. Paul H. Holinger, M.D., and Ken�1eth
C. Johnston, M.D., Chicago, IlL 140

Laryngocele. Lyman G. Richards, M.D., Brookline, Mass
;

157

Window Laryngofissure for Carcinoma of Larynx. Edwin N. Broy les,
M.D., Baltimore, Md _._ .. _ _ _ __ _ _ .. _ _ _ 173

Modern Trends in Otolaryngology with Special Emphasis on Allergy.
Rea E. Ashley, M.D., San Francisco, Calif.. _ _ _. __ _ _ .. _ 177

Hypertrophy of the Masseter Muscle: A Clinical Entity. James R. Max-

well, M.D., and R. W. Waggoner, M.D., Ann Arbor Mich _

:._
_. 193



CONTENTS

Sarcoidosis: Ear, Nose and Throat Complications. John R. Lindsay,
M.D., and Henry B. Perlman, M.D., Chicago, 111... 205

Memorials

Perry G. Goldsmith : 229

William E. Grove 231

Westley Marshall H unt 233

Robert F. Ridpath , _ 237

Burt R. Shur ly 239

Horace J. Williams ,................................................... 243

Executive Sessions and Reports of Officers and Committees 247

List of Fellows, 1951:

Active Fellows . 272

Honorary Fellows . 278

Corresponding Fellows 279

Emeritus Fellows : 279

Benefactors 281

Benefactors of Memorial Fund 282

Recipients of the deRoaldes Award . 283

Recipien ts of the Casselberry Award 284

Recipients of the N ewcomb Award 285

Past Officers 286

Past Fellows 290



THOSE IN ATTENDANCE AT THE SEVENTY -SECOND ANNUAL MEETING

TopRow:P. A. Campbell, Hilding, McMahon, Havens, Shea, Beck, McCart, Smith, Hoople, Engler, Cunning, Blassingame, Beatty.
ThirdRow:Lindsay, L. F. Morrison, Ballenger, Weille, Galloway, Foster, Holinger, Dixon, Jackson, Whalen, Hansel, Cody, Tremble, Robb,
Eagle, Rawlins.
SecondRow:Schenck, Schall, Hill, Boies, Lejeune, Brown, Lyman, Tucker, Broyles, Goodyear, Van Alyea, Salinger, Theobald, Orton, Looper,
Wishart, Williams, Martin, Ashley, Davison.

_

-

FrontRow:Maxwell, Woodman, Seydell, Taylor, Berry, Proetz, Harkness, Mosher, New, Simpson, Coates, Furstenberg, Richards, Clerf,
Priest, Putney, Kline.



OFFICERS FOR 1950-51

PRESIDENT

GORDON B. NEW, M.D.

FIRST VICE-PRESIDENT

W. LIKELY SIMPSON, M.D.

SECOND VICE-PRESIDENT

LYMAN RICHARDS, M.D.

SECRETARY

LOUIS H. CLERF, M.D.

TREASURER

GORDON F. HARKNESS, M.D.

LIBRARIAN AND HISTORIAN

HARRY P. SCHENCK, M.D.

COUNCIL

The above Ex-officio and

FRANCIS E. LEJEUNE, M.D.

ARTHUR W. PROETZ, M.D.

FREDERICK T. HILL, M.D.

RALPH A. FENTON, M.D.



 



TRANSACTIONS OF THE SEVENTY-SECOND ANNUAL
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PRESIDENT'S ADDRESS

MEDICAL PROGRESS

GORDON B. NEW, M.D.

ROCHESTER, MINN.

INTRODUClION

During my forty years of professional life, I have had the priv
ilege of observing remarkable strides in laryngology, attainments

which have changed this phase of medicine from a somewhat crude
to an accomplished medical specialty. Moreover, it has been my good
fortune to have enjoyed a friendly acquaintanceship with a very

large number of physicians who have made possible these advances,
many of which were effected by fellows of our own society as re

corded in the «Transactions of the American Laryngological Asso

ciation." Familiarity with these men who have accomplished so much
for our specialty has convinced me that the individual who does not

keep abreast of the trends and discoveries in all ,fields of medicine
but who confines his mental activities to the narrowness and limita
tions of his own specialty seldom conceives anything new .. On the
other hand, the specialist who maintains interest and a critical in

sight into all phases of medicine is the one most certain to produce a

praiseworthy contribution. The latter person is likely to obtain an

idea from some source extraneous to his own specialty, and then has
the ingenious ability to appropriate this idea to his own use, changing
it and experimenting with it until a new and effective concept or

technic is developed for his own field of endeavor. I would like,
therefore, to suggest to the younger fellows of this organization that
the more earnestly they seek to cultivate a greater breadth of view
in all aspects of medicine, the more likely it is that they will make
commendable contributions in the field of laryngology.

How can one broaden his view of general medicine? This can

be accomplished in no other way than by continually surveying the

general medical literature and by attending state and national med
ical assemblies as well as the individual's own hospital staff confer
ences. Not infrequently, at such meetings, a physician may learn
of some advance in medicine which can be applied to his own field,
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or he may be inspired to do an investigative piece of work that may

bring forth a truth which otherwise might never have been disclosed.

Some of the most important sdentific advances in laryngology
are indebted to other fields of medicine for discoveries which directly
or by modification have brought forth great improvement in meth
ods of therapy for treating laryngologic disease. It is a few of these
discoveries and advances outside of our specialty which laryngolo
gists have appropriated to their own use that I would like to review
here. I do not intend to imply that these contributions are not

familiar to all of you, but, nevertheless, they are worthy of emphasis.

BACTERIOLOGY

New mycotic diseases have been discovered in the last thirty
five years. In 1906, Darl-ing discovered histoplasmosis, but only in
the last ten years has it become recognized clinically and bacteriolog
ically. The lesion is of interest to us as it simulates tuberculosis and,
at times, a malignant lesion in the mouth. Ulceration is present
which is sometimes multiple. Some of the ulcers remain chronic
and involve other parts of the body. There is no specific treatment.

Coccidioidal mycosis, a disease of the South West and of South
America, is seen from time to time in the Middle West. The patients
have ulcers in the mouth with destructive -lesions of bone. The

original lesion is pulmonary and may heal or become disseminated.
Suppurative proliferated granulomas may be present anywhere in
the body.

Actinomycosis is a disease which has been seen for many years
in the Middle West. A great deal has been done by the bacteriologist
in the study of the disease, first in distinguishing it from infection
due to Nocardia; second in developing the ability to grow Actino

myces, and third in testing the organisms, obtained from a patient,
in a test tube against penicillin in order to determine whether the
particular strain will be affected by treatment.

PATHOLOGY

In 1905 Dr. Louis B. Wilson brought out the use of the fresh
frozen section diagnosis for cancer at the time of the operation to

determine not only the type of tumor and its activity but also to

ascertain whether the tumor has been removed widely enough. This
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, method of making a microscopic diagnosis at the time of the opera

tion has aided greatly in the end results of the treatment of cancer.

In 1913, Dr. William C. MacCarty reported 3 different degrees
in the development of cancer of the breast by cytologic diagnosis.
This, as far as I know, was the first time that cancer was diagnosed
in this way.

In 1920, Dr. A. C. Broders brought out the grading of cancer,

depending on the number of mitotic figures present. With this

method, he divided cancer into 4 groups. This has been a great aid
in determining not only the most efficient treatment for the patient
but also the prognosis, depending on the activity of the tumor. In

1932, he also brought out what he called "epithelioma in situ." Here

again is a cytologic diagnosis of early cancer before it has broken

through the basement membrane. This was another advance in al

lowing the wide removal of early cancer.

The examination of the sputum and bronchial secretions using
the cytologic method of determining the presence of cancer, while
not 100 per cent reliable in all cases, has been very useful many times
in establishing a. diagnosis in certain cases.

These advances in pathology that I have outlined have been

applied to our specialty by teamwork, and are a great aid in the treat

ment of malignant diseases.
.

HEMATOLOGY

:A great deal has been done in the way of advancement with
regard to blood dyscrasias and the use of blood in hemorrhage and
shock.

The risk of operation can almost be eliminated III pernicious
anemia with the use of liver extract or vitamin B12•

In chronic leukemia, a diagnosis by examination of blood and
blood smears will sometimes establish a cause of an ulcer of indeter
minate origin, and, when roentgen rays and radiophosphorous are used
preoperatively, it allows the patient to undergo operation without
added risk.

If the bleeding time and clotting time of a patient's blood are

found to be low by preoperative examination, surgical complications
may be prevented by having these brought up to normal before oper-
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ation. Prolonged bleeding time may mean difficulty in many factors.
Blood transfusionseliminate some of them, but other agents may be
used in certain types of prolonged bleeding.

Agranulocytosis, which was unknown many years ago, is cleared
up with transfusions and antibiotics such as penicillin, which are

used to protect the body until the leukocyte count returns to normal.

Since 1922, purpura haemorrhagica can be eliminated by splen
ectomy and thus allow any necessary operation that has to be done.

The establishment of blood banks of citrated blood and plasma
and their use in shock and hemorrhage has saved the lives of many
patients.

Grouping of blood donors has eliminated the reaction that
occurred in the earlier transfusions. Determining the Rh factor is
a more recent advance, ,but is of great value in protecting patients
who are to receive transfusions of blood.

DIABETES

Banting's discovery of insulin thirty years ago has changed en

tirely the care of diabetes. It is one of the milestones in the care of
diabetic patients requiring operation. The surgeon is called on to

perform many more operations on diabetic patients than formerly
because the diagnosis of diabetes is more. frequently made and the
lives of these patients are prolonged allowing-surgical conditions to

develop or be acquired. Because .of the improved care of patients
with diabetes, there has been a marked reduction in surgical mor

tality, permitting the performance of more elective operations.'
Wilder said that, since the discovery of insulin, diabetes can no longer
be considered the grounds for denying the patient the benefits of

operation.
CHEMOTHERAPY

Ehrlich, when he discovered 606, dreamed .that all infectious
diseases would be treated individually by some specific drug. Much
has been accomplished since then along this line by the use of anti
biotics.

Twenty years ago, hemolytic streptococcic infections of the
throat were the cause of so-called blood poisoning, and death fre

quently resulted. The discovery of sulfanilamide and the discovery
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,
of penicillin by Fleming in 1929 have changed the whole problem
of the treatment of such infections. Now, one rarely sees diffuse
cellulitis, lymphangitis and suppurative phlebitis of the neck which
caused obstruction of the pharynx or larynx and necessitated trache

otomy and later drainage.
Diffuse staphylococcic infections of the face and neck, includ

ing septicemia, which frequently resulted in death, are now con

trolled by penicillin or one of the newer antibiotics.

Bacitracin is effective locally in mixed infections in which sul
fonamide drugs and penicillin have been impotent.

Postoperative pneumonitis of pneumococcic origin may now be
treated with penicillin or aureomycin. In meningeal involvement

by the Diplococcus pneumoniae, a combination of chemotherapeutic
agents produces the best results. Aureomycin has been effective in
the treatment of virus pneumonia.

The elimination, to a large extent, of infection by the use of
antibiotics in major operations on the larynx has aided in reducing
the operative mortality rate to almost zero.

Actinomycosis, a rather common disease in the Middle West"
was formerly treated by roentgen rays and repeated drainage with

large drainage tubes to try to influence the anaerobic infection. At
the present time, penicillin given in doses of one million units a day
for three weeks has cleared up the maxillo-facial actinomycosis with
involvement of-the neck in the cases that I have seen. It is essential
that the organism be tested against penicillin to make sure that it is
not resistant to this drug.

In some instances, tuberculous patients have been greatly bene
fitted by streptomycin, and the laryngeal involvement in many cases

has been completely cleared up, which improves the outlook for these

patients.
The use of penicillin has not only cleared up many of the active

lesions of syphilis that one used to see but it has prevented the de
velopment of the neurologic sequelae that were so common and which
filled many of our asylums.

In a public health measure, the employment of toxin-antitoxin
in the immunization of children against diphtheria has practically
eliminated this dreaded disease that in my earlier days caused paralysis
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of the palate or laryngeal obstruction. At times, tracheotomy, was

necessary and many of the patients died even when diphtheritic anti
toxin was used.

THERAPEUTIC RADIOLOGY AND OTHER ELECTRIC AGENTS

Therapeutic radiology has been used for a little more than forty
years. At first, radium was the chief agent of interest. With the

development of high voltage roentgen rays thirty years ago, roentgen
therapy has been used for neoplasms at some depth in the tissues. If
irradiation is used in cases in which the surgeon feels that this is the
best type of treatment, or, if the patient is treated by operation and
irradiation, he receives the best possible care. Active types of malig
nant lesions, even when associated with involvement of the lymph
nodes, have been treated successfully with fractional doses of roent

gen rays and radium. The selection of the most efficient method of
treatment of malignant lesions at times, with roentgen therapy or

interstitial irradiation has been a great advance. However, I wish I
could say the same for all cases in which therapeutic radiology is used.
When one sees patients that have been treated by therapeutic radiology
with a poor end result, and realizes that they could have been much
better treated surgically, his enthusiasm is curbed for this very ef
ficient method of treatment except in selected cases.

The development of other electric agents. such. as the electro

cautery and surgical diathermy constitutes another great advance.
In 1891, d'Arsonval first used high frequency currents to transverse

the body. It was about thirty years ago that surgical diathermy,
began to be used to any extent in this country. Thirty-five year�

ago, sharp resection of the upper jaw was employed in cases of cancer

of the upper jaw and maxillary sinus. Few, if any, of the patients
who were treated in this manner remained well.

.

Following this, heated soldering irons and radium were employed.
Soldering irons heated by a gas flame outside the operating room and

brought in by nurses were used to burn a large' opening into the

maxillary sinus and destroy the growth through the mouth in the
early treatment of malignant disease. This was originally called
«Percy cautery" after Doctor Percy, of Galesburg, Illinois, who used
it for destroying cancer of the cervix. It.was necessary to use water

cooled retractors to prevent burning of the cheeks and tongue.
Radium steel points or tubes were inserted into the depth of the
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, antral pocket. The method was a very crude one, but it was very
efficient in the curing of the malignant disease.

Later, large electrocauteries, thumb controlled, were developed,
but, again, considerable protection was necessary in order to avoid

burning the lips or cheeks.

This method was followed by the use of surgical diathermy.
Cumberbatch, Patterson and Harmer in England, Holmgren in

Sweden, and Clark in this country were early advocates of this
method, which eliminated the possibility of destroying tissues other
than the operative field. It has been a great aid in obtaining better
results in the treatment of malignant lesions of the nose and throat.

ANESTHESIOLOGY

In the earlier days, ether was the essential general anesthetic.
It was a good anesthetic then and it continues to be a useful agent
today, but its usefulness used to be hampered by the meager equip
ment available for its administration. The technic formerly con

sisted essentially of putting the patient to sleep with ether admin
istered by the open drop method, taking the anesthetic away, then

doing the operative work. When the patient woke up, it was

necessary to stop the operation until he had been anesthetized again.
This sequence was repeated as often as the duration of the operation
necessitated. Coughing, vomiting, straining and contamination of
the operative field were frequent occurrences.

Major operations on the larynx were performed by opening the
trachea and inserting a two-way tracheotomy tube and then pump
ing in ether through the tracheotomy opening. Occasional com

plications were the presence of blood and mucus in the trachea. To

day, paravertebral block anesthesia has replaced all of this. Refine
ment in the technic of local and regional anesthesia and the develop
ment of methods for adequately blocking the cervical nerves have

changed entirely the anesthetic problem of thyrotomy or laryn
gectomy.

The use of ether by the rectal route was advantageous in that
it removed the anesthetist from the operative field but, owing to the
lack of control of the anesthetic, it left much to be desired.

In the administration of ether, perhaps the most revolutionary
advance came with the introduction of the Magill intratracheal tube,
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which completely solved the problem of maintaining a patent airway
and continuous control of the anesthesia throughout the operative
procedure. '.

Although the use of nitrous oxide, oxygen and ether by the
intratracheal route provided excellent anesthesia, some disadvantages
were still apparent. The activity of the pharyngeal and laryngeal
reflexes necessitated reasonably deep anesthesia even for short opera
tions if adequate relaxation and a quiet surgical field were to be
attained. This necessitated using large amounts of ether, which, in

turn, meant a prolonged postoperative recovery period, soine nau

seated patients, and an increased incidence of postoperative com

plications.
The introduction of intravenous pentothal sodium anesthesia

obviated some of these disadvantages, but not all of them. Since

pentothal sodium suppresses reflex activities of the pharynx and larynx
and provides relaxation only after large doses have been given, many
patients continued to sleep for long periods postoperatively. Now,
with the introduction of curare as a supplement to the pentothal
sodium, relaxation can be attained with much smaller doses of pen
tothal sodium and the patient's postoperative course has been much
smoother, and freer from complicating factors. It is now possible
to carry out a large portion of our operative procedures for which
general anesthesia is needed by using pentothal sodium and curare

anesthesia and by administering oxygen by means of an intrapharyn
geal or intratracheal tube, thereby providing well-controlled anes

thesia without the need of using inflammable or explosive anesthetic
agents.

Methods of maintaining the patient's physical condition before,
during and after operation have advanced-along with the quality of
the anesthetic. The preoperative medication depends on the require
ments. The postoperative recovery room, where the patient .receives

every attention, has added considerably in the patient's comfort
and care.

Perhaps the most important feature of the present-day anes

thetic management comes from a better understanding of some of
the problems of anesthesia by the surgeon and a higher degree of

training on the part of the anesthesiologists, resulting in a combina
tion of effort which works to the mutual advantage of the patient,
the anesthesiologist and the surgeon.
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CONCLUSION

It is my sincere hope that this presentation will serve to em-

_ phasize the fact that no outstanding progress can be expected from

any specialized group which detaches itself from general medicine.
On the contrary, we as laryngologists should welcome every oppor
tunity to investigate all medical advances for material which will be

helpful in our own field of endeavor. In no other way can we expect
laryngology to continue as a productive vigorous specialty ..

MAYO CLiNIC.



VIRAL DISEASES OF THE NOSE AND THROAT

JOHN J. SHEA, M.D.

MEMPHIS, TENN.

The advent of chemotherapy and antibiotics has eliminated the
severe bacterial diseases of the ear, nose and throat, and in their wake
remain the viral infections, many stubborn and persistent. The
mode of entrance depends upon the portal; the common cold through
the .respiratory membranes; poliomyelitis through the alimentary
tract, and yellow fever by a bite of a mosquito. The immunity
following viral infections varies with the site of the abode. The
common cold sets up little' or no immunity, whereas blood stream

infections such as measles produce lasting immunity.

When Iwanowski'' and Beijerinck" were attempting to filter out.

bacteria they realized that a certain filterable element escaped. That
fugitive element we now know to be virus.

.

In 1944 Wycoff4 devised a procedure for shadowing, photo
graphing, and demonstrating the shapes of virus. Today, through
crystallization of the combined thoughts in virology, the best answer

to what is a virus is that it is a pathogen differing from bacteria in
that it inhabits a cell while bacteria usually inhabits tissue fluids.
It is filrerable by the ordinary earthenware filters, easily' destroyed
by ultra-violet rays, but resistent to freezing or drying. Francis

designates them as obligate intracellular parasites because they are

basically cytotropic and they require a living cell for their mam

tenance and reproduction.

When a virus attacks an individual it penetrates the cell and,
unlike bacterial insult, may not produce an inflammation. The cell
reaction may range from proliferation to death. The invasion of a

virus is perhaps a piggy-back ride on a bacterium and when its
mount is destroyed by an antibiotic, the virus remains and enters

the cell to carryon its fight. The virus is capable of destroying the
bacteria. This ability explaining the action of bacteriophage.



VIRAL DISEASES 21

The virus of foot and mouth disease was the first to be isolated.

Many have followed, but to the laryngologist the viral diseases of

importance are classified according to their locations-the common

cold, and Stevens-Johnson syndrome representing the mucous mem

brane and skin, Herpes laryngis representing the neurotropic and
infectious mononucleosis the glandular system.

CULTURES

Few cities in the United States have laboratories capable of

isolating a virus. The procedure is time-consuming and expensive.
A complement fixation by a virus hemagglutination provides a con

venient serological diagnosis. To manufacture a virus vaccine it is

necessary to isolate the individual virus. Smith, Andrews and Laid
low" discovered that ferrets were susceptible to intranasal inocu
lation of nasal secretions from influenza patients. Fortunately, a

fertilized egg being embryonic furnishes a living cell which will grow
a wide variety of the viruses. Our modern anti-virus vaccines for
influenzal infections are the result of this knowledge and their ad
ministration require protection for those sensitive to egg protein.

VIRUS INFECTIONS OF THE NERVES

Herpes laryngis begins with a neuralgia along the pharyngeal
and laryngeal distribution of the 9th and 10th cranial nerves, is
followed by a herpes and a prolonged neuritis of months duration.

Clinically the herpes are visible on the soft palate, lateral pharyngeal
wall and mucous membrane of one-half the larynx. The diagnosis
is delayed until the appearance of the herpes zoster. The initial ex

amination may fail to visualize sufficient evidence of pathology to

account for the pain and dysphagia. If seen late, the blisters may
assume the character of ulcerations. The involvement of the vis
ceral branches of the vagus are manifested by bradycardia hiccups
or nausea. McGovern reported a case of a man age 69 with a typical
right-sided herpes laryngis.

Herpes zoster of the upper cervical nerves is frequently missed
until the presence of the herpes is called to the attention of the doctor.
M. E. F., a male aged 54, was admitted to the hospital with an

extensive herpes zoster of the right side of the face and scalp. The
neuralgia was severe, and he sought the advantages of the baths
of Hot Springs, Arkansas. Unfortunately, during his stay the ad-
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ministration of one of the barbiturates complicated matters by pro
ducing an agranulocytosis.

Ramsey-Hunt syndrome will not be considered as it includes
the 7th and 8th cranial nerves and primarily affects the ear.

VIRUS INFECTION OF THE LYMPHATIC GLANDS

The diagnosis of viral infection of the nose and throat is com

mon, especially if the angina is stubborn and resistant to the ordi
nary remedies. The infection is selective according; to the age 'of the
patient. In the young, the upper elements of Waldeyer's ring are

invaded; while in the matured the infection lingers in the lower
segment.

During the acute stage- of the angina there is nothing char
acteristic to indicate' that the infection is viral. Only the persitence
of symptoms and the inflamrriatory state of any and all the lymphoid
tissues, including the neighboring glands, suggest the diagnosis.
Herpetic lesions in the region are suggestive.

INFECTIOUS MONONUCLEOSIS

The disease is clearly infectious, but the epidemiology is ob
scure. The infecting agent is a virus, and the disease has been trans

mitted in monkeys by an agent obtained from bacteria-free nasal

washings. The exact mode of transmission is .not known, but it

seems to be by droplet infection similar" to the common cold. Cases

may occur .sporadically or in epidemic form. The virus is highly
infectious, though it resembles other viruses in that the' inapparent
infection is common. This may explain why some persons exposed
to the infection do not contract the disease. The infective period
is unknown. One attack probably confers a lasting immunity and

reported recurrences are probably due to a similar condition 'Of in
fectious lymphocytosis or other infections, or to relapses of the

original infection. It occurs in all ages, but is most common in
children.

The milder cases can be divided into three groups according to

the classifications of Tidy: the glandular fever type occurs in chil
dren and is characterized by enlargement of the cervicallymph nodes
and little inflammation of the throat. The anginoid type occurs in

young adults and is characterized by the development of a true mem-
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brane on the throat, with enlargement and tenderness of the cervical

lymph nodes. There is fever out of proportion to the patient's ap

pearance. The membrane separates within a week, and the patient
rapidly improves. The adult type is more insidious, often preceded
by a longer incubation period and accompanied by less glandular
enlargement and inflammation of the throat. The prolonged fever

is most characteristic, but it is difficult to distinguish from other
causes of prolonged fever. There is lymph node enlargement, most

frequently in the post-cervical chain, and this may be tender. The
.

spleen is palpable in about half of the cases .

.

Severe cases have been reported complicated by splenic rupture,
encephalitis, and other neurologic disorders, hepatitis with an-d with
out jaundice, and thrombocytopenic purpura, according to the com

plication present. These widespread manifestations have been ex

plained by the generalized involvement of the cases which have
come to autopsy. Focal infiltrations of mononuclear cells in a num

ber of organs, including the liver, heart, kidneys, lungs, spleen,
testicles and brain have been observed.

Diagnosis is made from the clinical course when it is typical,
and from the blood when it is not. In the milder forms, there may
be an initial leukocytosis, from 1 5,000 to 20,00 0 cell� with 75 per
cent polymorphonuclears. This finding may be entirely misleading
if another count is not done. Usually there is a leukopenia of the
polymorphonuclear cells from the onset. The abnormal lympho
cytes which are characteristic of the disease then appear, with round
or bean-shaped nuclei, usually without nucleoli, and with abundant
«foamy" cytoplasm which may be folded on itself. These cells are

not confined to infectious mononucleosis alone, but are found in a

number of other infectious diseases. There is a lymphocytosis for a

variable length of time. Difficulties arise in the differentiation from
acute leukemia, which usually shows more young forms in the blood
and more toxicity, and chronic lymphatic leukemia, the early stages
of which closely mimic infectious mononucleosis. The heterophil
agglutination test of Paul and Bunnel is helpful in making the diag
nosis in all but the most obvious cases. A significant titer varies
with the method employed, so will vary from place to place. A pos
itive reaction may occur very early, as in the milder cases, or it may
not appear until later with subsidence of the constitutional symp
toms, so it is best in suspected cases to repeat the test where it is
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negative when first done. A positive test is considered diagnostic,
but a negative test .does not preclude the diagnosis, since about 10

per cent of these cases fail to show antibodies.

Mumps is a specific virus disease of the salivary glands. In
children it is a painful, innocent malady, but adults may suffer serious

complications, the worse being nerve deafness.

Enders demonstrated the value of a skin test in diagnosing the
infection and in identifying those in need of vaccination. When
an adult of doubtful past history, such as a recruit, has been exposed
to mumps, a skin test should be made. If the test is negative, an

immunizing dose of the combined V. & S. Mumps Vaccine offers a

possible prevention of the disease.

STEVENS-JOHNSON SYNDROME

Stevens-johnsorr'" reported in 1922 two instances in which a

child had dramatic lesions of the skin and mucous membranes ;hh
severe ophthalmological involvement. Their studies failed to isolate
the etiological pathogen. Today the symptom complex isconsidered
viral. The onset is usually with a sore throat and accompanying
systemic symptoms. The mouth and throat lesions begin :with
stomatitis and when the eruptions appear on the skin, the clinical

picture may become serious. The mucosal ulcerations bleed readily
and trismus sets in to limit the future study of the mouth and
pharynx. The temperature is of the septic type and proportionate
to the lesions .. Starting as a simple conjunctivitis, the ophthalmolog
ical pathology can go through a purulent stage ulceration and pan
ophthalmitis with loss of vision.

REPORT OF A CASE

F. R., a male aged 53 was admitted to the hospital on March 30, 1949. The
patient was well twenty-four hours before admission except for a cough, which
he had had for the, preceding four days. In the morning' on the day prior to

admission he developed hiccup, which was quite rapidly followed by blisters in
the mouth, which bled easily. During the next twelve hours he developed a

full-blown rash on the palms of his hands, feet and penis, which itched, ruptured
and bled easily. A conjunctivitis developed the second day of admission. The
patient was unable to tolerate his dentures.

The patient was obviously an ill man. A general red erythema covered his
neck. There was a mild conjunctivitis with old healed trachoma lesions as evi
denced by scars. Nose and ears were negative; there were white pseudo-membranous
lesions over the buccal mucosa and the tongue and lips. Some oozed blood.
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Chest, heart, abdomen and extremities were negative. The glans penis had
similar lesions to those in the mouth. There was herpes on the palms' of the
hands and the soles of the feet with deep-seated and indurated papules similar to

papular syphilid.
Consultation with the ophthalmologist (Charles M. King, M;D.) revealed

1) Old healed trachoma, bilateral. 2) Mild conjunctivitis of each eye, incidental
to general epithelial disturbance. 3) Erythema exudativum multi forme (Hebra's
Disease) .

The dermatologist (Emmett Hall, M.D.) reported typical lesions of erythema
multiforme, the etiology of which is unknown. There is no specific treatment

. except supportive as this is a self-limited disease, usually occurring in the Spring.

The Kline test was negative. R.B.C. 4,420,000; Hb. 13 grams, 84%;
W.B.C., 9,550; segmented forms 48; band forms 6; lymphocytes 44 and eosino

phils 2.

The urine appeared slightly turbid; albumin was negative; sugar was neg
ative; acetone was nega ive; reaction was acid; color was straw; sp. gr. 1,023;
W.B.C. 10-15 1 Hpf; bacteria few.

Penicillin, 300,000 units daily; Nicotinic Acid, 100 mgm, daily; saline mouth
wash and sulfathiazol ophthalmic ointment three times a day constituted the
medication.

The lesions of the skin improved faster than those. of the mucous membranes
and by the fifteenth day the lesions had faded and the dermal areas had exfoliated.
Convalescence required two months.

The final diagnosis' was Stevens-Johnson Syndrome (erythema multi forme
exudativum) .

TREATMENT

Once a virus enters a cell it is protected from therapeutic agents.
The early administration of the antibiotics and the sulfonamides will
cripple a bacterial invasion, but only the patient's resistance can

eliminate the virus. Vaccine therapy for virus originated when
Jenner prevented smallpox by inoculations. The future control of
viral disease will be through vaccine therapy. Our best clinicall
results have been obtained by inoculations of 1/3 cc of Influenza
Virus Vaccine, Type A. & B. weekly for a month with reinforce
ment by a suitable tonic.

1018 MADISON AVE.
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DISCUSSION

HENRY L. WILLIAMS, M.D., Rochester, Minnesota: In his paper Dr. Shea
gives evidence that the introduction of the antibiotic agents has done more than
to affect the surgical aspects of the specialties of otology, rhinology arid laryngology.

By decreasing the incidence of suppurative inflammations produced by the
previously common bacterial organisms found in infections of the ears, nose and
throat, the antibiotic agents have thrown into prominence the granulomatous
inflammations produced especially by the protozoa, the rickettsiae, the spirilla
and the viruses. Of these, the disturbances produced by the viruses are encount

ered most often.
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I have been confused many times by the resemblance of acute mononucleosis
invits

. early stages to acute tonsillitis. Indeed, as a rule it has been the lack of

response to penicillin and the sulfonamide drugs, together with the appearance
of generalized lymphadenopathy, that has awakened me to the fact that a virus

disturbance probably was present. At about this time the characteristic blood

picture and a positive reaction to a heterophil antibody test have appeared. These
have relieved my uncertainty, but have done little toward symptomatic relief
of the patient. Since the course of the disease in the patient is variable, it is
difficult to assess the effect of therapy. Large doses of nicotinic acid and peni
cillin have been reported to benefit these patients, but in my experience this is

doubtful, since those whose condition was severe appear to have been unaffected,
whereas only those whose condition was milder appeared to respond.

Terramycin has appeared to be of benefit in some of these cases, but it is

difficult to be sure. The antagonistic effect of penicillin and aureomycin, chlor

arriphenicol and terramycin might be mentioned here. Penicillin is effective chiefly
against dividing organisms, while the effect of the other antibiotic agents is to

depress bacterial multiplication. Thus, terramycin and the other antibiotic agents
actually protect the bacteria against the effect of penicillin.

Infectious parotitis also has been reported recently to respond to terramycin,
chloramphenicol and aureomycin.

Some have found that the common cold is not favorably influenced by these
antibiotic agents, but I have had what appears to be success in terminating with
terramycin, in a period of twenty-four hours, common colds complicated by well
developed herpes labialis, treatment of which was started on the fourth day of
the disease. It certainly. would be premature to suggest terramycin as a cure

for the common cold on the basis of this meager evidence, but I believe it sug
gests that further trial might be worth while.

My colleagues in dermatology and I have had the greatest difficulty in
diagnosing the condition of patients who have ulcerations of the mucous mem

branes and skin. The chief difficulty is in the differential diagnosis between
erythema multiforme exudativa and pemphigus. As a matter of fact, in certain
instances it was only after the patient showed no signs of recovery that a de
cision in favor of pemphigus was reached. This caused me to wonder if there
actually is any. real difference, except that of the reaction of the patient to the
disease. Dermatologic diagnosis sometimes seems to substitute an elaborate nomen

clature for deficiencies in information about the true physiologic mechanisms
present.

Dr. Shea's paper is very timely in bringing to our attention at this time a

subject that we appear to need to know about with increasing frequency. Whether
the results he describes represent an actual increase in the incidence of viral
diseases in the region of the head or whether there has been only a relative in
crease in their importance as bacteria infections have decreased, I am not able to
state at present.

HENRY M. GOODYEAR, M.D.: Mr. Chairman, Members and Guests, I wish
to congratulate Dr. Shea. I did not know that virus infections could be presented
so interestingly and so instructively.

There are two things that I would like to mention and one is a point in regard
to the treatment in acute infectious agranulocytosis. I believe here that pyridoxine
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hydrochloride intravenously in the dose of 125 to 200 mg daily is helpful and
often bring the temperature down in a matter of 24 to 48 hours. Perhaps Dr.
Shea has used it.

For the acute infectious mononucleosis, we have had two· cases, which have
responded rather quickly to folic acid given hypodermically, 10 mg 3 times a day.

"

W. W. WILKERSON, JR., M.D.: Mr. President, Members of the American
Laryngological Association and Guests, I appreciate the opportunity of discussing
Dr. Shea's excellent and instructive paper. A review of some of the basic -facts
in regard to viruses and viral infections may supplement the essayist's paper.

So much confusion exists in regard to this subject that exceptions may be
taken to everything that will be said. As a matter of fact, I am sure that I will
confuse you more.

The word "virus" IS not a generic term but is rather a term that has been
used many, many years, partly as .a waste receptacle fo� our ignorance. Viruses
show very definite characteristics: there is a specificity of ,tissue, and there is a

rapid transition in variation in the disease when the virus is transmitted from one

host to another type of host. For example, yellow fever in man when transmitted
'to mice produces encephalitis. There is no uniformity in shape, size, complexity
or density of a virus. As a matter of fact, there is overlapping in the descriptions
and definitions of fungi, bacteria and virus. There is even a question as to whether
or not the virus is a living organism. It is thought by many that a virus is a

fabrication of the tissue cell 'itself and is not. a living organism. It is also a

question whether viral infections produce inflammatory reaction or whether the
inflammatory reaction is due to secondary invaders. As Dr. Shea has said, they
have never been found except intracellularly. They have never been known to

multiply except intracellularly.

The bizarre symptoms that occur in viral diseases may be explained by the
normal cell activity which, as you know, deals with the exogenous catalytic agents,
vitamins, the endogenous catalytic agents, hormones, with the normal genes and
enzymes. When an intracellular organism such as a virus gets into a cell it rather
wrecks havoc with the normal activity of the cell. Hence it is not uncommon,

although the patient has a normal vitamin conrenr; to have apparent vitamin
deficiencies and hormonal imbalances.

As we all know, the antibiotics are supposedly active only in the fluids sur

rounding cells. Yet viruses of 150 mu in diameter and larger, according to liter
ature, have been in certain instances, effectively treated· by , antibiotics. The
smaller viruses, according to reports, are not effected by arty of the antibiotics.
The question then arises, are we correct in assuming that all antibiotics-(I am

not thinking in terms of penicillin rather terramycin, chloromycetin and aureo

mycetin)- work only extracellularly, or at times do these' viruses actually migrate
into the inflammatory material outside of the cell wall?

The question arises whether or not certain of the antibiotics are not con

traindicated in viral diseases. The fungus Histoplasmosis is an intracellular or

ganism. In vitro penicillin and streptomycin added to the culture media produce
a much more luxuriant growth of Histoplasma Capsula tum than in cultures where
those antibiotics are not added. Consequently if there is any relation between
intracellular organisms it is possible that penicillin and streptomycin are con

traindicated in the treatment of viral infections.
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JOHN J. SHEA", M.D. (Closing): I wish to thank the discussers. The only
thing I would like to say is this, that Dr. Austin Flint 100 years ago taught that
a pneumonia patient who developed herpes was likely to get well. Most probably
he was dealing with virus pneumonia at that time.

On the question of what is the value of the nicotinamide or nicotinic acid,
I think it relieves the pain and it can be relieved in other forms of sore throat
besides infectious mononucleosis.



TREATMENT OF OSTEOMYELITIS OF THE SKULL

RESULTING FROM ETHMOID AND

FRONTAL SINUSITIS

W. LIKELY SIMPSON, M.D.

MEMPHIS, TENN.

My discussion will be restricted to the treatment of osteomye
litis of the skull resulting from ethmoid and frontal sinusitis.

.

Osteo

myelitis resulting from maxillary antrum or sphenoid sinusitis, or

from any other cause will not be presented.
Not infrequently patients developing osteomyelitis are poorly

nourished. It goes without saying then that their general nutritional
status should be improved by the various therapeutic aids at our dis

posal, the most important' of which is a well balanced, high caloric,
high carbohydrate, high vitamine, high protein diet supplemented by
Iron.

Preoperatively, these patients are frequently acutely ill. Chills
and fever are common, as well as, severe head pain, The pain can

be controlled by cold applications to the region of infection and the
administration of aspirin or one of the narcotics.

Since the introduction of the antibiotics, the more severe com

plications of osteomyelitis have been less frequent. We prefer the
use of penicillin and aureomycin preoperatively. At operation, the

osteomyelitic pus is cultured and the offending organism accurately
,

established. The sensitivity of this organism to one of the anti-
'

biotics is also determined and the proper antibiotic is correspondingly
administered in therapeutic doses.

SURGICAL TREATMENT

A. Prophylactic OPerative Treatment of Frontal and Ethmoid
Sinusitis (External Drainage).· If a patient with sinusitis isunder the
care of the rhinologist, osteomyelitis of the skull should be a rare

complication. Drainage externally of the ethmoid or frontal sinuses
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Fig. I.-Ruptured ethmoid with drainage" -tube inserted.

would usually be indicated before osteomyelitis would be established,
or at least, operative interference would be instituted while the

osteomyelitis is in it's incipiency; so that usually only comparatively
simple operative procedures would be necessary. If the osteomye
litis is of the very fulminating type, more active procedures would
be indicated than in the usual case.

If an ethmoid or frontal sinus is causing symptoms and signs,
such as severe pain, high temperature, tenderness and external swell
ing of the sinuses while under the usual treatment, such as the anti
biotics and intranasal medication, then an external drainage of the

"frontal or ethmoid sinuses, or both should be instituted.

The ethmoid in little children should be drained externally with
the insertion of a hard fenestrated rubber tube placed through the
ethmoid into the nasal cavity.
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Fig. 2.-Ruptured ethmoid and frontal with drainage tubes inserted.

In adults, a hard fenestrated rubber tube is inserted 'into the
frontal sinus through it's floor, as well as, a second tube through the
ethmoid sinus into the nose. A single curved incision well below the
brow is adequate. An opening through the bone is easily established
with the cutting burr.

No surgery shoul,d be done except to establish drainage of the,
sinuses. The mucous membrane is' disturbed as little as possible. The
hard rubber tube may be removed in three or four days, or as soon

as the temperature becomes normal, pain decreases- and other symp
toms and signs are markedly decreased. Sutures through the skin

edge and through both tubes are necessary. No closure of the wound
at the time of the drainage and none at the removal of the tubes is

indicated. The above described procedure would usually stop the

progress of the sinusitis, or incipient osteomyelitis and prevent the

occurrence of a large percentage of the osteomyelitis of the skull.
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Fig. 3.-Showing extensive pathology of frontal region with T. incisions.

B. OPerative Treatment of Osteomyelitis of the Skull and Ex

ternal Drainage of the Ethmoid and Frontal Sinuses. If osteomyelitis
of the skull, as a result of infection in the ethmoid and frontal sinuses
is already established when seen by the rhinologist, the signs and

symptoms, such as pain, swelling, tenderness and redness of the
frontal region are usually present. Only in the exceptional exten
sive progressive cases is the parietal or occipital region involved. r.
the early osteomyelitis of the frontal region the x-ray may not indio
cate as much pathology as really exists. After osteonecrosis h:-i
taken place, the x-ray would show pathology. The edema ani
tenderness are more reliable signs than the x-ray findings. The x-ray
would always indicate disease of the offending sinuses and with the
symptoms and signs as indicated above in the frontal region an im
mediate drainage of both the ethmoid and frontal sinus is indicated,
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Fig. 4.-Medial line' exposure in ostemyelitis of frontal with ex

enteration of frontal sinuses and surrounding bone.

followed immediately by the operative procedure on the frontal area.

A simple drainage of the frontal and ethmoid as described above is
carried out, followed by a wide exposure of the osteomyelitic area of
the frontal region. Usually a vertical incision in the mid-line ex

tending well towards the hair line is made connecting with a hori
zontal incision on one or both sides, well above the brow. The peri
ostium is usually off of the osteomyelitic area. The flap of the soft
tissues is retracted upward and �utward. If both frontal regions
are diseased, two flaps are made, one on each side, The entire ques-
tionable area should be exposed,' Bone with normal adherent peri
ostium is usually uninvolved and may be left with safety. However,
extension of the osteomyelitis into the medullary- spaces beyond this

point must be accurately determined.

The diseased bone may be removed with the gouge, chisels, ron

geurs, or cutting burr. It seems to me the initial opening in the bone
can well be done with the motor cutting burr. if there is an open
ing in the cortex which there often is, removal of bone. can be begun
in this area. A wide opening into the superior part of the frontal
sinus should be made if it is not spontaneously present. A wide
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removal of all questionable bone is indicated, including outer and
inner tables. Occasionally a small localized area immediately around
the frontal sinus may be the only pathology, and no further opera
tive, procedure would be necessary than it's removal. Too little
removal of diseased bone is dangerous. To leave the internal table

intact with an epidural or brain abscess within, would often be fatal.

Complete removal of all diseased bone with as little trauma to the
dura and brain as possible, is the ideal. If the osteomyelitis is com

plicated by a brain abscess or meningitis, adequate draining of the
area must be established. The entire area is packed wide open. No

closing sutures are indicated.

The progress of the osteomyelitic area can be more easily fol
lowed than if any partial or complete closing of the wound is carried
out. It seems to me that immediate closing of the wound endangers
the life of the patient to a marked degree.

If there is any further progression of the osteomyelitis, operative
interference can be instituted at any time through the open wound.

C. Exenteration of the Ethmoid and Frontal Sinuses. As the

osteomyelitic pr.ocess originated from an infection in the frontal or

ethmoid sinuses, it seems to me that the best ·procedure to prevent
subsequent infections in the sinuses with a possible recurrence of the

osteomyelitis would be a thorough meticulous' exenteration of these
cavrties. Therefore, if there has been no evidence of osteomyelitis
for four to six weeks, the complete and final operative procedure
on the ethmoid and frontal sinuses should be done. The initial oper
ative wound of the ethmoid and frontal sinuses below the brow is

re-opened, and the exenteration of these cavities is completed. The
frontal can also be very satisfactorily approached from the frontal
opening above as the superior portion of the frontal sinus was opened
at the initial operation on this area.

The ethmoid and frontal areas are completely exenterated of
all mucous membrane and all septae. The motor burr facilitates this

procedure very much. All bony projections should be taken down
witH'I"the burr. All extensions of the frontal can be directly visualized

. from the superior approach. The entire frontal and ethmoid area

should be cleansed of the mucous membrane and polished with the
burr. Very little, if any packing is used in the ethmoid and frontal
regions and the external wound of the ethmoid and frontal below
the brow is closed with silk.
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PLASTIC RECONSTRUCTION OF THE OPERATIVE DEFECT

After the osteomyelitic wound has been observed for several
weeks and after a reasonable time has elapsed after the complete
exenteration qf the' ethmoid and frontal sinuses, if there are 'no

symptoms of recurrence of the osteomyelitic process, the frontal

flap, or flaps should be lifted up and ,the entire osteomyelitic area

closed.

The bone defect may be partially or almost completely closed
by new bone; the new bone formation will usually be more com

plete, the younger the patient. If the wound is depressed or if there
is unsatisfactory new bone formation, any defective area may be
improved by the insertion of· bone chips, tantalum plates, bone
grafts, etc. This procedure should not be done until there has been
no evidence of osteomyelitic extention for one to two years. It
seems to me that the insertion of bone chips taken from the iliac
crest is the most satisfactory .

.

SUMMARY

1. Drainage of frontal or ethmoid sinuses with symptoms and

signs such as marked pain, tenderness, external swelling, fever, etc.,
will often abort impending osteomyelitis.

2. Adequate removal of osteomyelitic bone of the frontal re

gion without closure of the wound is the procedure of choice.

3. Complete exenteration of the frontal and ethmoid sinuses
after symptoms of osteomyelitis have subsided is basic, and should
be done in all cases.

4. Plastic closure of the frontal area is done only after suf
ficient time has elapsed to insure that there will be' no further

osteomyelitis.
.

5. Bone defects are corrected by the use of bone chips or other
media.

512 PHYSICIANS' AND SURGEONS' BUILDING

899 MADISON AVENUE.
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DISCUSSION

DEAN M. LIERLE, M.D.: Dr. Simpson has asked me to say a few words

about the repair of bony defects resulting from operative procedures for osteomye
litis of the skull secondary to frontal sinusitis:

In general, substances used fall into three main groups: 1. Autographs (e.g.,
bone, cartilage, fascia lata, or derma removed from the patient's own body);
2. Homographs (e.g., preserved rib cartilage in strips or small fragrnents.};
3. Various non-animal products (e.g., vitalium, tantalum, and acrylic.)

Although different metals and other synthetic products have been widely
used and highly praised, we have questioned the advisability of using foreign ma

terials, in the human body, no matter how non-irritating they seem. Occasionally
we have seen patients who have tolerated such implants poorly. Some have been
in the process of extruding them, with resulting inflammation of the overlying
soft tissue. Some have suffered psychic disturbances because of the knowledge
that they were carrying extraneous substances in their skulls. On such occasions
we have regarded these materials with even greater timidity.

In a lesser degree, we have questioned the desirability of cartilage homografts.

Our choice of autografts is reduced to two skeletal tissues, bone and cartilage.
Of the two, our choice is overwhelmingly in favor of bone. Our choice of bone,
to be used whenever feasible, will be questioned by those who favor cartilage
just as strongly, and our adoption of cancellous bone is probably influenced by
personal preference, but over the years we have been increasingly impressed by
its favorable properties. We regard cancellous bone highly because of its avail

ability, in large amounts; its workability, and the almost certain assurance of
firm fixation after transplantation.

Once the decision to use bone as a graft is made, it may be employed in one

of three forms: 1. As a single plate; 2. As strips; 3. As chips of moderate size

(1 centimeter or larger.)
When a large skull defect is present it is often difficult to find a plate of

bone large enough to fill it, and one which may be pared to the proper contour.

In addition, there is usually the problem of preventing a dead space beneath the
graft. This issue is also present when curved strips are used. Further trouble
is encountered when one tries to fit the strips together in such a way that the
forehead will not have a corrugated surface.

The use of chips to fill a defect is technically less demanding than the model
ing of a plate, or strips, but if they are of appreciable size, and especially if every
chip is in contact with the recipient bed, it IS difficult to arrange them so" that
a smooth and convex surface results.

Obviously, the simplest way to achieve a proper bony contour would be to

cut or grind the osseous graft into extremely minute particles, and insert them
into a previously prepared pocket-much like "stuffing feathers into a pillow."

"The amount and distribution of this easily molded material could be determined
by external manipulation, and should result in a surface of any desired shape.

This procedure is very simple. Under local analgesia or under general anes

thetic and local analgesia, one can make an incision over the crest above the
anterior spine of the ilium, take off the cortex and remove the cancellous bone in
a "wedge or curette and "scoop" it out. If you need more you can go posteriorly
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and get all you want. Then one makes an incision at the hair line and with
scissors you can make a pocket and stuff these chips into the pocket and obtain
a result much like this. (Two slides illustrating cases.)

PRESIDENT NEW: > We use a shredder or grinder for the cartilage or bone.
This is made on' the same principle as a pencil sharpener. Instead of having these

sharp points that stick out and sometimes make a defect, this grinds it up and
shreds it, so you get a perfectly smooth surface. It can be molded into shape
and I think it gives a better cosmetic result than, I have seen from the chips.

HARRY P. SCHENCK, M.D.: The patients Doctor Simpson has described
were undoubtedly in need of radical surgery but on the side of conservation is
the increasing evidence that when osteomyelitis is recognized early and antibiotic

therapy promptly employed, less extensive surgical procedures are often effective.

I have no difference of opinion with Doctor Simpson regarding the indica
cations for radical surgry in the type of infection which he has described. How
ever, many patients today receive heavy. antibiotic therapy before they are seen

by the otolaryngologist with the result that the progress of the infection is greatly
modified; by simply obtaining adequate surgical drainage and continuing anti
biotic and sulfonamide therapy for a long time, complete recovery follows.
Adequate therapy in such patients consist of very high doses of the antibiotics,
far beyond anything employed in ordinary infections. Success also depends upon
the selection of the proper antibiotic for the microorganisms to be dealt with.
Unfortunately, some patients have received so much antibiotic therapy before they
are operated upon thai: even pus' aspirated from subperiosteal abscesses fails to

produce growth in the laboratory.
I feel that the roentgenologist is of great service in deciding which patients

require radical surgery and which may respond to more conservative measures.

With modern therapy there is less need for haste unless serious intracranial com

plications appear or there is marked sepsis. By waiting a bit, which is relatively
safe nowadays under our present methods of administering the. antibiotics, the
roentgenologist, by repeated examinations, may be able to determine whether the
infection is arrested, whether it is regressing or whether there is beginning regen
eration in an obviously osteomyelitic area in the bone. I believe that whenever
there is roentgenologic evidence of regeneration, or even of complete arrest of the
extension of the destructive process, simple surgical drainage supplemented by
adequate sulfonamide and antibiotic therapy win result in a cure.

W. LIKELY SIMPSON, M.D. (closing): I appreciate the discussion very much,
and especially the emphasis Dr. Lierle placed, upon the insertion of the bone chips
in the correction of the deformities. .

In answer to Dr. New, I use the small bone chips as suggested by Dr. Lierle
and have not had any trouble with the spicules puncturing or disfiguring the skin.

As to Dr. Schenck's discussion, it seems to me that early drainage should be
emphasized in the fulminating sinuses. Also, that x-ray evidence of osteomyelitis
may be overlooked.
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In the course of nasal sinus and middle ear infections, super
vening signs of focal cerebral involvement are usually indicative of
brain abscess. 53, 25, 93, 5

There are, however, certain instances when brain abscess is

strongly suspected because of signs of focal cerebral involvement but
is not found on surgical exploration or demonstrated by contrast

roentgenography, and, the clinical course reverses toward recovery.

Adsorr' believed that, in this type of case, the infection extended
into the brain but resolved without suppuration. He called the
condition pseudo-brain abscess. Others have referred to it as acute

non-suppurative encephalitis, or local non-suppurative meningitis.f": 87

Our interest in this problem was aroused by three patients
(Cases Nos. 3,4 and 5) who presented themselves within a single year.
They were remarkably alike in that they developed, in the course of
paranasal sinus infection, focal seizures, hemiparesis and signs of

meningeal irritation. They were strongly suspected of having abscess
but appropriate investigation ruled otherwise, and, they recovered
without the necessity of intracranial exploration. We can only
speculate on the cause of the neurological signs.

From the Royal Victoria Hospital and the Montreal Neurological Institute,
Montreal, P. Q., Canada.
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Because of the transitory nature of the disabilities it seemed
reasonable to ascribe the cause to' a vascular disturbance. Moreover,
because of the cortical locus of the lesion and the unlikelihood of
arterial embolus the vascular accident was judged to be in the super
ficial cortical veins. A presumptive diagnosis of superficial cerebral
venous thrombosis was made.

In search for similar cases, the records of the Royal Victoria I

Hospital and the Montreal Neurological Institute, covering a twenty
five year period, were reviewed. We sought to substantiate the diag
nosis by verified material but found only three cases which came

to autopsy, when, the presence of cortical venous thrombosis was

confirmed. Ten other cases were found in which the diagnosis was

made; intracranial operation was performed on three, but, throm
bosis of cortical veins was not described at operation. Four more

cases showed cortical venous 'thrombosis at operation or autopsy but
in association with brain abscess. ::- We have currently under ob
servation in hospital, four other patients in whom this diagnosis
seems clinically applicable but in whom surgical intervention has
not been justified.

'

We have concluded, from studies of our material, that there is
a clinical syndrome characterized by evidence of localized cerebral
involvement manifested by focal palsies, and, frequently by seizures.

We are of the opinion, from our own experience and fro� evi
dence in the literature, that cerebral venous thrombosis or thrombo

phlebitis is a reasonable explanation for the syndrome and that it may
occur in divers disorders, as a complication of nasal sinus and middle
ear disease, pulmonary disease, puerperal. disease, or may occur from
unknown causes. We admit other explanations for the syndrome
as in certain' disseminated vascular diseases.

A review of our case material follows.

INFECTION ORIGINATING IN PARANASAL SINUSES

(Eight Cases)
CASE I.-A thirteen year old boy was admitted to the Royal Victoria Hos

pital in 1932 (Dr. Wilder Penfield and Dr. W., J. McNally). Two days before
admission he had been swimming after which he developed a fulminating infection
in the left frontal sinus. He had a septic temperature, was toxic, drowsy and

*This material will be discussed in a subsequent paper dealing with brain
abscess.
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apathetic. There was weakness of the right lower face; the right knee jerk was

increased. Surgical drainage of the left frontal and ethmoidal sinuses was per
formed at once. Pus yielded staphylococcus aureus. The abnormal neurological
signs disappeared in twenty-four hours. Temperature subsided by lysis in five

days. Blood cultures were sterile. Three and a half weeks later signs of dis
turbance in the left cerebral hemisphere reappeared; the right ankle jerk was

exaggerated and the right superficial abdominal reflexes were absent. One week
later following removal of osteomyelitic bone from the left supraorbital ridge he
began to recover. He was discharged from hospital five weeks later when the
abnormal neurological signs had again disappeared. He did not receive chemo
therapy. There has been no recurrence in nineteen years.

The neurological signs in this patient were indicative of temporary impair
ment of the long motor system in the left cerebral hemisphere.

CASE 2.-An eighteen year old boy was admitted to the Royal Victoria

Hospital in 1933 (Dr. J. T. Rogers and Dr. W. V. Cone). One week "earlier he
had been swimming and had developed painful swelling about the right eye. On
admission the movements of the right eye were severely limited by periorbital
swelling and proptosis. He had a septic temperature with chills and sweats arid
developed numerous skin pustules. Immediate operation revealed a periorbital
abscess and purulent infection in the right frontal, ethmoidal and maxillary
sinuses. Cultures from the sinuses grew staphylococcus aureus. A blood culture
was negative. On the third post-operative day he had a seizure involving the left
hand and arm immediately followed by clonic movements of the right hand, arm,
face and body. Weakness of the left lower face followed and there were inter
mittent twitchings of both eyelids and muscles of all limbs for several days. He
did not receive chemotherapy, nevertheless recovery was rapid and when last
heard of in 1946 he had been well.

The signs suggested that there were multiple lesions in the cortex of both
hemispheres and perhaps in subcortical centres as wel1.7o

CASE 3.�A woman of fifty-four years was admitted to the Montreal Neuro
logical Institute in 1948 (Dr. Wilder Penfield and Dr. E. A. Stuart). Ten days
earlier she developed a cold followed by headache, malaise and bilateral earache,
for which she received intramuscular penicillin. Her speech was incoherent; she
was unable to move her right hand; drowsiness increased to semi-coma' and her
neck became stiff.

On admission she had right hemiparesis most evident in the arm and face.
She was aphasic. Both plantar responses were extensor; the superficial abdominal
reflexes were adbsent. A seizure was observed which began with movements of the
right side of the face and right arm. The spinal fluid pressure was 330 mm.; the
fluid contained 1520 w.b.c. and was sterile. X-rays of the skull showed evidence
of pansinusitis. Penicillin therapy was continued throughout hospitalization.
Bilateral external fronto-ethmoidectomy was carried out. Pus contained micro
cocci and bacteroides. She improved generally following operation. A week
later ventriculography was negative. Eleven days after admission she showed
slight residual weakness of right arm and right face, and some aphasia.

Nine months later she had two short seizures involving only the right hand.
Because of this she was readmitted and found to have slight weakness of the
right arm. A pneumoencephalogram revealed some dilatation of the ventricular
system.
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There have been no recurrences to 1951 but she has been controlled on small
doses of anti-convulsant medication.

This patient had some evidence of meningitis, She had hemiparesis especially
of the face and upper limb. She has required anti-convulsant medication because
of recurrent thou,�h infrequent focal epileptic attacks.

CASE 4.-An eighteen year old boy was admitted to the Montreal Neuro
logical Institute in 1948 (Dr. W. V. Cone and 'Dr. E. A. Stuart) because of the,
occurrence of two epileptic seizures in the course of acute frontal sinusitis, which
had begun twelve days before. External drainage of the right frontal sinus had
been carried out elsewhere nine days previously, and, he had been receiving
penicillin.

On admission he was stuporous. The neck was stiff. There was astereognosis
in the left hand. The spinal fluid contained eight lymphocytes; the pressure was

350 mm. There was evidence of pansinusitis on the left side and frontal sinusitis
on the right. Penicillin therapy was continued. Bilateral external, frontal ethmoidal,
sphenoidal and left antral sinus drainage was carried out. He improved rapidly
and was discharged on the seventeenth hospital day. In 1951 he reported that he
had been well.

A focal cerebral lesion was manifested by seizures arising in the hand area

of the left motor strip and by astereognosis in the hand. Both of these signs are

indica tive of a cortical lesion.38 ,

CASE 5.-A seventeen year old boy was admitted to the Monteal Neurological
Institute in 1948 (Dr. A. R. Elvidge and Dr. E. A. Stuart), with a tentative

diagnosis of brain abscess. Five days before admission he had developed severe

headache in the course of a cold which had been present for three weeks. He
had vomited repeatedly and had had several convulsions.

On admission he was stuporous. There was evidence of left pansinusitis.
The neck was stiff and Kernig's sign was present. The spinal fluid pressure was

260' mm and there were 600 w.b.c. in the spinal fluid. Cultures of blood and
spinal fluid were sterile. A pneumoencephalogram was normal. _ Immediate ex

ternal drainage of the left frontal and ethmoidal and antral sinuses was performed.
Pus yielded anaerobic micrococci and diphtheroids. He had intensive penicillin
and sulfonamide therapy.

'

After operation he continued to be confused; he became aphasic and de

veloped a flaccid paralysis of his right hand. The neurological signs diminished
in spite of a persistent septic temperature and within ten days of admission he
developed signs of extensive thrombophlebitis of both legs. Recovery was grad
ual. He was discharged at the end of three months.

In 1950 his family reported that he had had bi-monthly epileptiform attacks
now controlled by medication.

This patient in addition to seizures had had aphasia, and, paralysis of the
right hand. The seizures have tended to recur. The widespread thrombophlebitis
IS noteworthy.

CASE 6.-A fifteen year old boy was admitted to the Royal Victoria Hos

pital in 1933 (Dr. G. E. Tremble and Dr. W. V. Cone). He had been ill for three
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weeks with a cold and had developed a severe infection in his right frontal sinus.

Cultures from his nose contained staphylococcus aureus and hemolytic streptococci.

On admission he had a stiff neck. Kernig's sign was present. Spinal fluid

pressure was 260 mm (350 w.b.c.) and remained elevated for several weeks. Ex

ternal drainage of the right frontal and ethmoidal sinuses was established. The

patient became comatose and showed left lower facial weakness and Babinski's.

sign.

The right cerebral hemisphere was explored for abscess on two occasions with

negative results. A seizure occurred involving only the left arm; a left hemi

paresis followed. Two days later a second seizure occurred which began in the
left side of the face and spread to the left arm.

Recovery was gradual. When discharged two months later he was hemi

paretic on the left side. The weakness was more in face and arm, and, least in leg.

Despite treatment he has continued to have occasional focal seizures to 1951;
the hemiparesis has disappeared.

CASE 7.-A boy four and a half years was admitted to the Montreal Neuro

logical Institute in 1944 (Dr. W. V. Cone). Two months earlier he had devel-
oped an upper respiratory infection, fever, and pain over the left side of the nose.

Two weeks before admission he could not move his left leg. Movements of both

eyes became impaired and a soft fluctuant swelling appeared over the right eye.
On admission there was almost complete right external ophthalmoplegia, and
weakness of outward and downward rotation of the left eye. There was bilateral

papilloedema. There was flaccid left hemiplegia with ankle clonus and Babinski's

sign. There was clinical and x-ray evidence of sinusitis and osteomyelitis of the
frontal bone.

He was given intensive penicillin therapy. The infected bone was removed
from the frontal region and subdural abscess was encountered. The superior long
itudinal sinus was opened and found to be filled with purulent thrombus from
its anterior limit well back toward the parietal eminence. Cultures contained
streptococcus hemolyticus. The child did not survive; autopsy was refused.

In this case there was evidence of continuity of infection from frontal osteo

myelitis to the superior longitudinal sinus.

CASE 8.-A ten year old boy was admitted to the Montreal Neurological
Institute in 1949 (Dr. W. V. Cone). Ten days before admission he developed
a head cold with headache and swelling of the face. In the two days prior to ad- .

mission he had fifteen generalized seizures. On admission temperature was 104

degrees; he was comatose. There was no papilloedema. Spontaneous movements

were observed only in the right limbs. There was clinical and x-ray evidence of
bilateral antral sinusitis. Intensive penicillin therapy was administered.

There was an unobserved seizure after which the left arm was flexed and
spastic. A second seizure followed which began in the right arm and quickly
became generalized. The spinal fluid pressure was 300 mm. There were no cells
in the spinal fluid. The seizures ceased and the left hemiparesis recovered in three
days.

There has been no recurrence of symptoms to 1951.
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INFECTION ORIGINATING IN THE MIDDLE EAR

(Four Cases)
CASE 9.-A nine months old boy was admitted to the Royal Victoria Hospital

(Dr. H. E. Mcl-Ingh and'Dr. A. R. Elvidge) in 1946 with bilateral otitis media.
The infant had been ill for a week. Paracentesis was performed on both ears

immediately. Pus contained hemophilus influenzae. Intensive penicillin, strepto
mycin and sulfonamide therapy was administered. The next day there was a series
of seizures, involving the left face and limbs together with clonic deviation of
the eyes to the left. He became comatose. Tempera ture was septic: 104 degrees.
Both mastoids were drained. The temperature fell by lysis. The spinal fluid pressure
was 400 mm. Cultures of the spinal fluid yielded hemophilus influenzae and
staphylococcus aureus. Ventriculogram was negative. He had a second series of
seizures consisting in twitching of the muscles of both sides of the face, both
arms and the left leg.

Recovery was gradual and complete. Recent information ha-s not been forth
coming .

.

CASE 10.-A female aged ten months was admitted to the Montreal Neuro
logical Institute in 1948 (Dr. W. V. Cone). Focal seizures and a left hemiparesis
had occurred three weeks earlier during bronchopneumonia. Temperature was 105

degrees. There were seizures, generalized at first, and, finally localized to the face
and left arm. One week later there was left hemiparesis.

There was bilateral acute suppurative otitis media. Death occurred forty
eight hours after admission. At autopsy there was extensive thromboplebitis of
all the venous sinuses and numerous cortical veins. The cerebral hemispheres were

haemorrhagic and softened.

CASE ll.-A four year old boy was admitted to the Montreal Neurological
Institute in 1944 (Dr. F. L. McNaughton). In the previous week he had de
veloped increasing lethargy with spasticity of the left limbs and choreiform
movements of the right limbs. Facies was mask-like; he was drooling. He ap

peared to have visual hallucinations. The spinal fluid pressure was 350 mm (12
lymphocytes). Pneumoencephalogram did not. show a space occupying lesion.

Shortly after admission he had a generalized seizure. Decerbrate rigidity
developed and death followed after three weeks.

Autopsy showed pus in both middl� ears and mastoids. Thrombosis of
the left lateral sinus, the superior longitudinal sinus, bilateral frontal and parietal
cortical veins and thrombosis of both iliac veins were present. There was em

bolism of the pulmonary. artery. There was cortical and subcortical haemorrhagic
softening in the left cerebral hemisphere. See Figs. 5, 6, 7, 8.

CASE 12.-A woman of forty-one years was admitted to the Montreal
Neurological Institute in 1946 (Dr. Wilder Penfield). Four months before ad
mission she had had pain and discharge from her left ear. Later she developed
intermittent pain over the left eye. She had two seizures in which she suddenly
stopped talking, assumea a staring expression and walked about in an aimless man

ner with twitching of both arms and legs. . Aphasia followed. She received in
tensive penicillin therapy.
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The visual fields were normal. The spinal fluid pressure was 400 mm. There
were no cells in the spinal fluid. X-rays showed increased density in the left
mastoid process and a shift of the pineal gland to the right. Ventriculogram in

dicated a space occupying lesion in the left temporo-parietal region.

On exploration haemorrhagic softening was found within the temporal lobe.
Recovery was gradual.

This -patient showed classical signs of a temporal lobe abscess complicating
chronic otitis media but on exploration abscess was not found. This is typical
of the cases described by Adson.! We have interpreted the lesion to be a venous

infarct.

In spite of anti-convulsant treatment she has continued to have seizures up
to 1951.

INFECTION ORIGINATING IN THE LUNG

(One Case)
CASE 13.-A twenty-two year old woman was admitted to the Montreal

Neurological Institute in 1950 (Dr. A. R. Elvidge and Dr. C. A. McIntosh).
Four weeks before admission a right pulmonary lobectomy was performed for
chronic atelectasis in the course of quiescent tuberculosis. Shortly after operation
she complained of numbness and burning sensations in the right side of the face
with headache and disturbance of vision. She became restless and confused. She
had six undescribed seizures within forty-eight hours.

On admission she was semi-comatose, aphasic, and, had weakness of the right
lower face and arm. The spinal fluid including guinea. pig inoculations was

negative for tuberculosis. Pneumoencephalogram was negative.

Two days after admission 'the neurological signs subsided and have not re

curred.

Sometime later pulmonary tuberculosis became reactivated and is presently
being treated.

The neurological signs indicated a transient focal lesion III the left motor

area.

ORIGIN UNKNOWN

(Two Cases)
CASE 14.-A four year old boy was admitted

Institute (Dr. Colin Russel and Dr. E. A. Stuart)
of the right leg which developed one month earlier.
he had had several seizures involving both arms and
sciousness.

to the Montreal Neurological
in 1939 because of weakness
Two weeks before admission

legs but without loss of con-

On admission there was paresis of the left leg with increased knee and ankle
jerks and diminished superficial abdominal reflexes on the left side. There was

papilloedema. Several attacks of clonic jerking of. all extremities were observed.
Ears, nose and sinuses were negative. Pneumoencephalogram was negative.
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The child remained afebrile. No chemotherapy was administered. Weak
ness of the left leg was present on discharge from hospital.

This child was considered to have had thrombosis of' the superior longitudinal
sinus with obstruction of the Rolandic veins of both hemispheres.

In the la�t report in 1951 there has been no recovery of the left leg and there
have been frequent seizures.

CASE 15.-A twenty year old woman was admitted to the Montreal Neuro

logical Institute in 1938 (Dr. Colin Russel and Dr. \V. J. McNally). Four weeks
earlier she had had persistent headache for five days. After an interval of three
weeks the headache returned associated with chills. On admission she was dis
orientated. She had a stiff neck, and, Kernig's sign was present. Temperature
was 102 degrees. She had paresis of the right hand. The spinal fluid pressure was
250 mm. There were no cells in the spinal fluid. The otolaryngological findihgs
were normal. She had staphylococcal cystitis.

Five days after admission nystagmus was present on gaze to the left. Pneumo

encephalogram was normal. In two weeks all abnormal neurological signs had
disappeared. No follow up information has been available.

CEREBRAL VE,N<?US THROMBOSIS COMPLICATING

PNEUMOCOCCAL MENINGITIS

(One Case)
CASE 16.-A female aged eleven months was admitted to the Montreal Neuro

logical Institute in 1944 (Dr. A. R. Elvidge). One month before admission
repeated vomiting had occurred followed after one week by several generalized
seizures. Two weeks before admission she had' a series of right sided seizures
followed by transitory paralysis of the right arm and leg. The spinal fluid had
contained 87 w.b.c.

On admission the child was in shock; she was dehydrated and comatose; the
head was enlarged; the right pupil was dilated and fixed to light. There was

ptosis of the right upper lid. There was left hemiplegia and paralysis of the
right leg.

.

An exploratory craniotomy on the right side revealed brain softening with
haemorrhage and necrosis in the right parietal lobe. Death followed arid autopsy
showed the longitudinal sinus to be thrombosed in its entire length. Numerous
superior cerebral veins were thrombosed on both sides. SUbarachnoid exudate was

present over the convexity of the brain and in the Sylvian fissures. Cultures of the
purulent material yielded pneumococci.

The necrotic and haemorrhagic material found at operation would seem to

have been a haemorrhagic infarct resulting from venous occlusion.

In this connection Cairns and RusselIl6 have pointed out the frequency of
intracranial thrombosis, both venous and arterial, in association with pneumococcal
meningitis.
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REVIEW OF THE LITERATURE

In 1887 Money'" called attention to the importance of cerebral
vein thrombosis as a cause of fits in children. He reported the illness
of, an infant who had a series of unilateral convulsions alternating
from left to right sides with corresponding left and right transient

hemiplegia. At autopsy thrombosis of numerous cortical veins was

found with spotted blood extravasation over the left hemisphere.
No clotting was evident in the superior longitudinal sinus.

Gowers=' in 1888, aware of the case reported by Money, sug

gested that cortical venous thrombosis might be one of the causes

of infantile hemiplegia.
Hoffman" in 1897 reported on a patient who following left

sided otitis media and mastoiditis developed papilloedema, paresthesias
of the right hand, arm and shoulder and right facial weakness .. Brain
abscess being suspected, exploration was performed but no abscess
was found. The mastoidectomy site was re-explored and the lateral
sinus was found thrombosed. The patient recovered completely in
two months. The author suggested that the focal signs were due to

thrombosis in the cerebral veins and he indicated that obstruction of
the lateral sinus also interfered with drainage of the cerebrospinal
fluid, thus accounting for the increased intracranial pressure.

Other authors have reported certain neurological complications
in the pregnant and puerperal states. The similarity of these com

plications to those under consideration will become apparent.

In 1902 Sinclair" contributed a paper dealing with certain intra
cerebral complications of pregnancy and the puerperium, specifically

. aphasia, hemiplegia and fits. He described a patient in the seventh
month of her pregnancy who became suddenly aphasic with loss of

sensibility in the right thumb and forefinger and at the angle of
the mouth. Thrombosis of veins of the foot also occurred.. She
recovered and delivered normally at term.

He collected seventeen similar cases from the literature includ
ing three which had died. These showed at autopsy vascular lesions
of the brain. Sinclair suggested that the altered condition of the
blood in pergnancy and the puerperium was favourable to throm
bosis. He did not emphasize venous thrombosis but spoke broadly
of cerebral thrombosis, presumably arterial.
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von Hosslin'" in 1904 reviewed the literature of post-partum
paralysis with special attention to the findings at autopsy. He col
lected twenty-four cases. He believed that excessive loss of bloo'd
at the time of delivery tended to favour thrombosis. He remarked
that thrombosis of the cortical veins of the brain seemed frequently
to be the cause of post-partum paralysis and probably also accounted

I

for the convulsions which often preceded paralysis.

In 1929 Alpers and Palmer," in a study of neurological com

plications of pregnancy and the puerperium, reviewed the literature
from 1904 (since von Hosslin's contribution) and collected six 'cases

of thrombosis of cerebral veins arid sinuses of which five died. In

these, extensive thrombosis of sinuses as well as veins was demon
strated at autopsy.

Since then reports by a number of investigators relating to post
partum cerebral complications have appeared from time to time.

Thomson'" in 1940 reported transient right hemiplegia and
blindness of the left eye, with obstruction of the central retinal artery,
in a patient one week after miscarriage. Although the hemiplegia
disappeared in two days visual diminution persisted. He suggested
as a cause, thrombosis of the internal carotid artery.

In 1941 Martin and Sheehan'" reported five patients with post
partum fits and hemiparesis, three of which were followed to autopsy.
All of these showed thrombosis of superior cerebral veins. These
investigators reported also on a patient who developed convulsions,
astereognosis of the right hand and alexia during typhoid fever, but
who recovered in six weeks. Cortical venous thrombosis. was con

sidered to be the cause. '

Stansfield'" in 1942 reported two cases of puerperal cerebral
thrombophlebitis one of which died showing superior longitudinal
sinus thrombosis and thrombosis of veins over the left frontal lobe.
The other recovered under heparin therapy.

In the same year joseph;" and, Cairns and Melton!" reported
two cases.

In 1944 Martin'" recorded two additional post-partum cases of
cerebral venous thrombosis and commented on the frequency with
which the upper limb was involved when the lesion was unilateral.



CEREBRAL VENOUS TH,ROMBOSIS 49

Davidsorrf in 1945 reported a patient who, in the puerperium,
developed thrombosis of the superior longitudinal sinus and superior
cerebral veins.

MeNairn'" in 1948 gave an account of two patients with sud
den hemiplegia and recovery during late pregnancy. One of these
had focal seizures. The author assumed that these manifestations
were the result of cerebral venous thrombosis; she suggested that the
increased fibrin content of the blood (40 % higher than normal at

term) predisposed to this complication.
Symonds." long interested in the problem of otological com

plications, contributed to it in several communications. In 1927,
discussing the differential diagnosis of cerebral abscess, he reported
on three patients with otitis media who presented complicating evi
dence of focal cerebral disorder which subsided. He considered this
to be due to non-suppurative meningitis localized in the Sylvian
fissure. He based this hypothesis on the. resemblance of the clinical

picture to that which he had observed previously in a patient who
had a superficial cortical abscess. He concluded that, in the three

patients who spontaneously recovered, local meningitis occurred
which did not progress to suppuration.

Watkyn-Thomas'" in a discussion of this paper described a case

of frontal sinusitis complicated by aphasia and weakness of the right
side of the tongue and lower face. At operation he found a loculated
collection of subarachnoid, purulent spinal fluid near the lower motor

cortex. The patient died but at autopsy no track of infection could
be discovered. A cortical depression was present over the anterior

portion of the left Sylvian fissure, the foot of the Rolandic area and
the third frontal convolution. Although he did not describe the
veins or sinuses, we suggest that this cerebral lesion may have been
the result of cortical venous occlusion,

In 1931 Symonds'" applied the term otitic hydrocephalus to the
syndrome of increased intracranial pressure and normal spinal fluid

occurring as a complication in otitis media. He classified under this
diagnosis cases which Adson had described and had called pseudo-brain
abscess. Symonds suggested that the increased intracranial pressure
was due either to excessive secretion from the choroid plexus or de
fective absorption through the arachnoid villi.

McAlpine (1931) 59 suggested the term «toxic hydrocephalus"
since he observed the complication not only in otitis media but also
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in nasopharyngitis and other infections. He considered the hydro
cephalus to be caused by over production of spinal fluid.

In 1937 .Syrnonds'" enlarged his own concept and stated his
belief that otitic hydrocephalus was the result of villous obstruction

by mural thrombophlebitis of the superior longitudinal sinus, the
result of retrograde extension from the lateral sinus. He postulated,
furthermore, that the occurrence of focal epilepsy and hemiplegia
in this condition was due to thrombophlebitis of the tributary veins
of the superior longitudinal sinus.

Meanwhile, Courville and Nielsen (1935) 21 reviewed the .broad

aspects of the problem as it appeared in the course of febrile illness
in infancy and childhood. They recognized the combination of
fever, convulsions and hemiplegia as a clinical syndrome. In their

analysis of twenty-three cases, with this symptom complex, all were

found to have otitis media. They emphasized the importance of
middle ear disease as the cause of the febrile state. They suggested
that the convulsions and palsies in these instances were the result of
venous thrombosis over the cortex by rapid retrograde extension from
the lateral sinus along the inferior anastomatic veins to the Rolandic
area. They emphasized the middle ear as the disseminating site of
the infection. These authors also were impressed with the type of

palsy observed and stressed that, in seventeen of the twenty-three
cases, the paralysis involved face and arm more than leg.

Syrnonds'" in 1940 reported five patients in which he said "rhe

diagnosis of cerebral thrombophlebitis was reasonably founded." In
twoinstanccs there appeared to be direct spread from frontal sinus

itis; both of these cases developed transient hemiparesis especially of
the lower limb. In another case, following an upper respiratory in

fection, two episodes of hemiparesis' involving chiefly -face and arm

occurred. Two other cases were puerperal with focal fits and' brief

hemiplegia. In one of these the lesion was confirmed at operation.
This patient, in the second week after delivery, was taken with.head
ache and transient paralysis of the left arm. Following this there
was a series of seizures beginning in the left face and arm. Papillo
edema and hemiparesis, particularly of face and ann, followed. At

operation a thrombosed vein in the Rolandic fissure was 'seen as a

white, opaque streak. The arteries were normal. The cortex itself
was soft and gummy in this region but responded to electrical stimu
lation. Complete recovery ensued in one month. In 1926 Dow
man'" reported on a patient who for five days had had repeated
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brief episodes of dizziness and a twitching sensation in the right
eye., Six days later there was sensation of numbness in the left hand

spreading to the left arm face and trunk and, to lesser degree to the
left leg. Examination showed weakness of the right hand, astereog
nosis, two point sense loss, loss of passive movement and sense of

position in the left arm and leg.
At operation an excessive amount of fluid in the subarachnoid

sulci was observed. The Rolandic vein was hard and could be rolled
under the finger. The cerebral convolutions were somewhat harder
than normal. Complete recovery followed in one month. ,The
cause of the thrombosis was never determined.

Waggoner95 in 1928 reported a patient who suddenly developed
paralysis of the right leg and to some degree the right arm. There
was astereognosis in the right hand but no aphasia. Death of inter
current bronchopneumonia occurred.

At autopsy thrombosis of the left Rolandic vein was demon
strated without extension into the superior longitudinal sinus. Be
neath the thrombosis was a plexiform hemangioma.

Davis'" in 19.3 3 reported a patient who developed weakness of
the right hand after an upper respiratory infection. Six days before
admission he had a se�ies of left-sided seizures. He was found to

have loss of cortical sensibility in the right hand.

At operation, on the left side, thin greenish exudate was found
about the veins of the Rolandic area; the arteries were intensely red;
the cortex was grey instead of the usual pink. The Rolandic vein
was hard and when punctured was seen to be thrombosed. The pa
tient was recovering from paralysis when he died of intercurrent

bronchopneumonia, on the fourth day after operation. Autopsy
revealed thrombosis of the Rolandic and several adjacent smaller
veins. No thrombosis of the superior longitudinal sinus was seen.

There Were numerous small haemorrhages immediately under the Ro
landic vein giving the appearance of a single large haemorrhage.

These findings are not unlike those described by Watkyn
Thomas (Cf. supra).

Guillaumc'" in 1943 reported on a patient who suddenly had a

series of right-sided seizures and became stuporous, hemiplegic and
aphasic. Ventriculogram showed shift of the midline structures to

the right and smallness of all parts of the left lateral ventricle.
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At operation the brain was tremendously swollen and congested.
The Rolandic vein was greatly distended and firmly thrombosed.
The vein was resected and thrombosis was verified histologically.

The patient recovered.

Other contributions have appeared to the present writing, Cobb
and Hubbard/" in 1929 described the morbid anatomy of venous

occlusion. Case reports with autopsy confirmation have been fre

quent, together with reports in which the clinical evidence is indi
cative of cerebral thrombophlebitis or phlebothrombosis.

The entire subject has been splendidly reviewed in a recent pub
lication by Garcin and Pestel.I"

THEORIES OF DISSEMINATION; THE VASCULAR PATHWAYS

The frequency with which the venous dural sinuses become
thrombosed in infections about the head does not need emphasis.
It is easily conceivable, therefore, that thrombosis or thrombophlebitis
of the tributaries may occur.

If it is assumed that, in the cases under discussion, thrombosis
of the venous tributaries is the cause of the manifest cerebral symp
toms, the pathways of spread from the disseminating sites 'may be
considered.

Courville and Nielscn'" offered an hypothesis for dissemination
from the middle ear to the veins of the parietal and' frontal lobes.

They considered that thrombosis of the lateral sinus first occurred
with secondary spread by the inferior anastomotic veins to those of
the Sylvian fissure which drain the lower convexity of the cerebral

hemisphere.
We have seen the evidence for this at. operation in two cases of

cerebral abscess.
.

Hesse and others (1930) 35 found thrombosis of the inferior
anastomotic veins and indicated that this might be the pathway for
abscess formation in the temporal lobe. Hesse, himself, believed
that thrombophlebitis was a precursor of cerebral abscess from a

contiguous site such as the middle ear.

Irish (193 8 ) 41 who studied necropsy material of 10 0 0 cases of
cerebrovascular lesions reported thirty-eight cases of lateral sinus
thrombosis. Two showed thrombosis of anastomotic tributaries.
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We have examined, at autopsy, fourteen cases of lateral sinus
thrombosis. Four of these showed associated cortical venous throm
bosis of the superior cerebral veins. In one instance there was

thrombosis also of the inferior anastomotic veins.

Courville and Nielsen'" also postulated that thrombosis of the

superficial cerebral veins might occur at a distance from the primary
site, such as the lateral sinus, with a break in continuity of the throm
botic process along the anastomotic pathways.

They suggested, finally, that superficial cerebral vein thrombosis

might occur as an isolated phenomenon in the absence of sinus throm
bosis. Gowers also was of this opinion. This is an attractive and
reasonable theory and there is the following evidence to support it:
The cases reported by Money, Dowman, Waggoner, Davis and by
Guillaume; possibly too, the case reported both by Symonds, and,
by Martin and Sheehan. (Cf. supra) Merwarth also reported a case

proved at autopsy and Irish'" reported seven others in his analysis of
autopsy material.

Most frequently thrombosis of superficial cerebral veins as seen

at autopsy appears to be associated with superior longitudinal sinus
thrombosis. This was found in the three cases which we have fol
lowed to autopsy (Cases 10, 11, 16) and there is good evidence for
this diagnosis in two others of our series (Cases 7 and 1'4).

Irish,42 in addition to the cases mentioned above found throm
bosis of the superior cerebral veins in seven of sixteen cases of su

perior longitudinal sinus thrombosis. The frequency of this asso

ciation has been emphasized by others ..

Isolated reports have been numerous.

SIGNIFICANCE· OF LOCALIZING SIGNS

Holmes and Sargent'" in 1915 reported on forty cases of gun
shot injury of the superior longitudinal sinus. In all of these the
lower limbs were predominantly affected. These authors indicated
that the paralysis was due to obstruction both of sinus and superior
cerebral veins. They pointed out that paralysis was invariably spastic
and that sensory changes were of the cortical type.

Merwarth (1940) 61 collected a series of hemiplegias associated
with parasaggital tumors. He emphasized the points made by Holmes
and Sargent that the lesions produced a clinical syndrome char-
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acterized by spasticity and paralysis of the distal portions of the
lower extremity and proximal portions of the upper extremity usu

ally sparing the face. He indicated that venous obstruction was

responsible for the paralytic lesion.

Semmes (1927) 80 also had emphasized that thrombosis of the

superior longitudinal sinus complicating frontal sinusitis could be

recognized by paralysis of the legs extending at times, to the shoulder
and arms but never affecting hands or face.

Explanation for the distribution of a characteristic paralysis
is to be found in the representation of the body 'and limbs in the

sensory-motor cortex.

Penfield and Boldrey , (1939) 69 and Penfield and Rasmussen

(1950)71 have shown in man that somatic representation of foot and

leg is found on the medial aspect of the cerebral hemisphere within
the longitudinal fissure. A relatively small area at the superior con

vexity is the representation for shoulder, elbow and wrist; over the
lateral convexity is a large area serving hand and fingers, below it to

the Sylvian fissure is a large area for face. Adjacent to this, in the
dominant hemisphere is a center for speech (Figs. 1 and 2).'

A lesion of the precentral gyrus within the longitudinal 'fissure
and including the superior convexity of the cerebral hemisphere will

obviously produce paralysis chiefly of foot and leg, shoulder and arm.

On the other hand, a lesion of the lateral convexity, will produce
paralysis of face, hand, fingers and arm.

We emphasize this point because' of the frequent occurrence, in
our own material and in reports by others, of palsies involving chiefly
the upper limb, face and speech, and, least the leg.

We interject here a brief review of the venous drainage of the
cerebral cortex.

.

Above the Sylvian fissure, the venous drainage of the cortex

empties into the superior longitudinal sinus by a series of fairly
constant and large venous tributaries. These may, be grouped as

frontal, precentral, central and post central. They lie in the sulci
which separate the corresponding parts of the opercula of the Sylvian
fissure.i''' The entire operculum itself is drained by the Sylvian vein.

The vein of the Sylvian fissure (superficial mid cerebral vein)
drains into the cavernous sinus and ultimately into the lateral sinus.



CEREBRAL VENOUS THROMBOSIS

1
J({
L
r.)

Fig. I.-Shows somato-rnotor representation in the precentral gyrus.
Note the relative positions of leg and foot, and, hand and face. From:
Wilder Penfield and Theodore Rasmussen: The Cerebral Cortex of Man.

Courtesy of the authors and MacMillan and Co., Publishers, New York, N. Y.

Fig. 2.-Shows somato-sensory representation in the postcentral gyrus.
Note, again, the representation of leg and foot on the mesial aspect, and,
of hand and face on the lateral aspect of the hemisphere. From: Wilder
Penfield and Theodore Rasmussen: The Cerebral Cortex of Man. Courtesy
of the authors and MacMillan and Co., Publishers, New York, N. Y.
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The circulation of the temporal operculum of the Sylvian fissure
is drained into the Sylvian vein. The Iatero-inferior parts of the
temporal lobe .are drained by a system of veins emptying into the
lateral sinus which system also anastomoses with the Sylvian vein.
In this way, a continuous network of veins provides anastomosis be,
tween the superior longitudinal and lateral sinuses.i" The largest trunk

connecting the Sylvian vein and the superior longitudinal SInUS

is frequently called the superior anastomotic vein of Trolard. This
frequently corresponds to the central or Rolandic vein.

The largest venous trunk connecting the Sylvian vein with the
lateral sinus is often referred to as the inferior anastomotic vein of
Labbe .

. This interconnection between the lateral and superior longi
tudinal sinuses has frequently been pictured as a single vein passing
between the superior longitudinal sinus interrupting briefly at the

Sylvian vein and continuing. to the lateral sinus. This is not the
usual anatomical arrangement as Lima'" has emphasized in a study
of phlebograms made in living human subjects.

The veins draining the mesial aspect of the cerebral hemisphere·
above the calloso-marginal fissure, empty into the superior .longi
tudinal sinus in trunks corresponding with those of the supero-lateral
convexity. These may come together and beenveloped in a common

sheath but they rarely unite as a single tributary. Most often these

pass together into the wall of the sinus and may pursue an intra

mural course for some distance13,85 before opening separately into

the lumen beneath the lateral lacunae'" (Figs. 3 and 4).
The veins have no valves, so that reversal of flow may easily take

place. As a result of this there is probably no critical equator which
determines that all venous flow above the entire operculum must

invariably empty into the superior longitudinal sinus' while that be
low must empty into the Sylvian vein.

We suggest,' however, that in certain conditions which predis
pose to thrombosis of veins, this area, in the neighbourhood of the

operculum is rendered particularly vulnerable by reason of the di
vision in the venous outflow. We suggest moreover that thrombosis
may occur here without thrombosis of a major dural sinus.

Should this take place in th€ region of the Rolandic gyri the
resultant palsy would be most evident in the upper bodily segments



CEREBRAL VENOUS THROMBOSIS

Fig. 3.-Lateral aspect of cerebral hemisphere showing venous net

work and major cortical venous channels. Stippled area represents the
area of anastomosis between veins draining into the superior longitudinal
sinus and those draining into the Sylvian vein to the cavernous and lateral
sinuses. The Great Anastomotic Vein of Trolard is seen on the figure as

Great Anastomotic Vein.
-

The Inferior Anastomotic Vein of L'Abee cor

responds to the Small Anastomotic Vein in the Figure. After Percival
Bailey: Intracranial Tumors. Courtesy of the author and Charles C.

Thomas, Publisher, Springfield, Illinois.

Median ,,,perlor
cerebral vel.

Great cerebra.
""In

-,
"

, '"tornal octlplh.
v.I.

Ifttern8t cerebral
vein

Fig. 4.-Show� venous drainage of mesial aspect of cerebral hernis
sphere. Note that veins above the cingulate fissure, indicated on the
figure at A, drain superiorly into the superior longitudinal sinus. Anas
tomoses are also made with the anterior cerebral vein, indicated on the
figure at B, and the great cerebral vein (vein of Galen). After Percival
Bailey: Intracranial Tumors. Courtesy of the author and Charles C.
Thomas, Publisher, Springfield, Illinois.

57



58 STUART-O'BRIEN-McNALLY

due to disturbances of circulation sufficient to interfere with func
tions of the area in which these parts are represented, This would

explain the frequent association' of focal seizures and palsies involv

ing face or hand or arm. Should the thrombosis extend superiorly,
leg would become involved. This exact sequence occurred in the,
case reported by Dowman and the lesion was demonstrated.

We have suggested that this area is vulnerable to thrombosis by
reason of the division in its drainage where movement of the venous

current occurs in a to and fro manner, and, is therefore slow.

We propose that, with complete obstruction to flow in' one

direction, reversal of the drainage outflow in the opposite direction
is established. In this way obstruction is not permanent and, as a

result, function of the invol�ed area tends to recover quickly.
Another possibility which must be considered, especially in dis

semination from the frontal and ethmoidal sinuses, is the obvious

pathway of the superior longitudinal sinus. A mural thrombosis in
the superior longitudinal sinus at the mouth of one of the prefrontal
tributaries may lead to retrograde thrombosis of the tributary vessel.
Resultant oedema of the frontal lobe may well give rise to facial
weakness, and, in the dominant hemisphere, to. aphasia, other signs
being lacking.

This same pathway, the superior longitudinal sinus, may be in
volved by a spread from the lateral sinus in otitis media and mas

toiditis. Thrombosis of the superior longitudinal sinus by extension
from the lateral sinus is not unusual.l": 2.0, 12,64 Should this occur

the resultant palsy might be alternating hemiplegia' or quadriplegia
depending on' the tributaries occluded in the process.

,
.

But thrombosis of the superior longitudinal sinus and tributary
Rolandic veins is not always accompanied by hemiplegia predomi
nantly of the lower limb. The paralysis may be complete on one

side and strongly suggest a capsular hemiplegia, or indeed, it may
appear chiefly as a brachio-facial weakness.

The explanation for this latter type of palsy in the presence of
thrombosis of superior veins and superior longitudinal sinus may lie
in the escape of the separate venous tributaries serving the mesial

aspect of the hemisphere.
It may be argued that the thrombosis first appears in the veins

and extends to the sinus. There is evidence of this in the fact that
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Fig. 5, Case II.-Shows thrombosis of the superior longitudinal sinus
and numerous tributaries. Note the spotted character of the hemorrhagic
extravasations which become confluent in large areas..

III some instances, the hemorrhagic softening in the region of the
thrombosed veins seems to be older than the clot obstructing the
sinus.

On the other hand there are instances where the opposite IS

true.i'"

From the pathological stand point both possibilities would seem

to be valid.

PATHOLOGY

The characteristic lesion produced by venous obstruction in the
brain is hemorrhagic softening and necrosis.

This occurs as numerous small hemorrhages which tend to be
come confluent and are conspicuous in the grey matter immediately
underlying and adjacent to the thrombosed vessels. There may be
and frequently is subarachnoid haemorrhage of variable degree (Figs .

.

5 and 6).
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Fig. 6, Case l1.-LateraI view of specimen shown in Fig. 5. Note again
the numerous cortical hemorrhages. The thrombosed veins are evident.

Fig. 7, Case l1.-Horizontal section of same specimen. Note the
confluence of hemorrhage in the centrum semiovale. Note also the many

discrete hemorrhages in the cortical grey matter.
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Although the cortical changes are striking, it is also true that

haemorrhagic necrosis extends into the white matter to a certain de

gree, an_d, in some instances this may be widespread.
In this connection, as was pointed out by Cobb'? and empha

sized by Shenkin, Harmel arid Kety,81 the cortical veins drain deeply
in the substance of the brain where they establish communication
with the internal or Galenical venous system.

This type of infarct is in contrast with the anaemic necrosis'"
of sudden and persistent arterial occlusion. In the latter situation

haemorrhage does occur at the periphery of the affected arterial ter

ritory and is found within the grey matter. It does not howev-er,
appear in white matter at least in man and in monkey.F'"

The red infarct in the centrum semiovale is obvious in the ac
cempanying photographs (Fig. 7).

Similar findings were reported by Hirsch36 in which symmetric
haemorrhagic necrosis in the centrum semiovale was discovered in
both cerebral hemispheres. Many others have confirmed haemor
rhagic necrosis as thee typical lesion of venous thrombosis.

The morbid anatomy of venous obstruction in the Galenical
system is essentially the same but with characteristic distribution in
the basal ganglia.26 It has not been possible as far as we know, to

reproduce these findings experimentally either in dog or monkey."
In acute experiments, Schlesinger?" showed· that the earliest ef

fects of venous obstruction were proximal distention of the venous

, tree and perivascular extravasations.

These extravasations are followed by confluence of haemorrhage;
necrosis of the involved area and demyelinization of white matter.f 78

The process is accompanied, microscopically, by mobilization of
microglia, swelling of oligodendroglia, astrocyte metamorphosis and
destruction of nerve cells.P

In the chronic state this results in shrinkage of the involved area

with replacement gliosis and discoloration with haemosiderin pigment.
If the lesion is large enough it is not inconceivable that a cyst

may occur. Marburg and Casamajor.t" and, Marburg, Resek and

"There is evidence, however, that haemorrhagic central necrosis may take
place in arterial occlusion of other species as in the dog.34



62 STUART-O'BRIEN-MeNALLY

Marks'" have considered that Galenical vein obstruction is the pri
mary cause of porencephaly though they do not reject the possibility
of coincident art�rial obstruction.

In as much as red infarction is the typical lesion of venous oc

clusion, we have considered cerebral venous thrombosis to have been
the cause of the findings described in Case 12.

CORTICAL VENOUS THROMBOSIS AND EPILEPSY

Bailey and Hass7 pointed out the similarity of the. cicatrix re

sulting from venous occlusion to that described by Foerster and Pen
field which has been considered to be epileptogenic."

It will be recalled that in five of the cases which we have re

ported, habitual epilepsy has followed (Cases 3,5,6,12,14).

We submit that cerebral venous thrombosis, occurring either in
the febrile states of infancy and childhood or as a complication of
infections especially of the ears, nose and throat during any decade,
may be a cause for epilepsy, especially of focal type.

An analysis of 84 cases of focal epilepsy studied at the Montreal

Neurological Institute revealed that febrile infectious or toxic states

were considered the events from which the seizures devloped in 5
cases.

We report one example of this group.

A 6 year old female was admitted to the Montreal Neurological' Institute

(Dr. Wilder Penfield) for treatment of seizur�s. Her birth and neonatal period
were uneventful and she had developed norma11y until the age of 14 months.
At that time she was taken with fever and a rash. Shortly afterward she had a

series of left sided seizures and became hemiplegic for 24 hours. Fever rose to

1060 whereupon right sided seizures appeared and she fell into epileptic status

f01; 10 hours. She- slowly recovered but, with subsidence of seizures, it was

evident that she was hemiplegic on the right side, the paralysis on the left having
disappeared. She reverted to an infantile level.

About a year later she began to have recurrent seizures of two types, some

being characterized by jerking of the right arm and face, others by staring and
sudden cessation of activity.

On examination she showed underdevelopment of the right limbs,72 right
hemiparesis, obvious speech difficulty, irritability and unpredictable behavior.

At operation, no evidence of occlusion of arteries or veins was seen but
cortical atrophy was widespread.
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We raise the question of cortical venous thrombosis as the cause

of the cerebral damage in the responsible febrile episode and suggest
that recanalization of the veins may have occurred in the interim as

in the cases reported by Bailey and Hass.7

INTRACRANIAL VENOUS THROMBOSIS AND BRAIN ABSCESS

A number of authors have considered cerebral cortical thrombo

phlebitis to be the precursor of brain abscess.

We have reviewed 125 cases of brain abscess; thirty-nine came

to autopsy. Cortical thrombophlebitis was present in only four cases

of the entire series.
.

Irish;" in his extensive study of Intracranial venous and sinus
thrombosis found six abscesses; five in the cerebellum and one in the

temporal lobe. Two of the cases of cerebellar abscess showed asso

ciated cerebellar vein thrombosis. On the other hand, cerebellar
veins were found thrombosed in four cases without abscess forma
tion and all cases were of infectious origin. In the single case of

temporal lobe abscess; no thrombosis of cerebral 'veins was evident.

Moreover, in seven instances of isolated cortical venous throm
basis which he reported, Irish found two cases of abscess,' both of
these being in the cerebellum as noted.

It would appear therefore, that although thrombosis of cortical
veins may occur and play an important part in the pathogenesis of

,
abscess in the brain, it is not often grossly demonstrated.

Whether the pathway from the locus of dissemination is intra
vascular'" or perivascular'" 6 does not concern us in this discussion.
It should be pointed out that vascular thrombosis, arteriolar and

venular, is commonly found at the site of abscess formation.f We
do not propose to comment in this report, on whether this is a pri
mary or secondary phenomenon.

DISCUSSION

The complication which this syndrome presents III the course

of suppuration about the head is not common. We must emphasize
that we found in our own material, 12 cases in which the primary
focus was in the nasal sinuses and middle ear.
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During the twenty-five year period, covered by the study" more

than 350 cases of acute, sinusitis and more than 4,750 cases of acute

otitis media were treated in hospital (exclusive of out-patients).
i.e. cerebral venous thrombosis occurred i� about .2 % of these cases.

In the same period we collected 82 cases of brain abscess of sinus
and otic origin, roughly a percentage of 1. 5 %

This lends emphasis to the point that whenever signs of cere

bral involvement are manifest, brain abscess must be the first con

sideration in differential diagnosis.

Nevertheless, it should beborn in mind that, in the present day
of chemotherapy, the process of suppuration may be arrested at an

intermediate stage. Our experience would indicate that this occurs

and that cerebral venous thrombosis may more frequently be en

countered .

•

DIFFERENTIAL DIAGNOSIS

In the course of infections of the nasal sinuses and middle ear,

supervening signs of cerebral involvement are usually indicative. of
intracranial abscess, meningitis, thrombosis of dural venous chan
nels or a combination of these.

The occurrence of stupor, seizures, focal pareses and increased
intracranial pressure is especially indicative of intracranial abscess
either epidural or subdural or suppurative encephalitis itself (brain
abscess) . None of these complications can be distinguished on a

clinical level from each other or from. the syndrome of cerebral
venous thrombosis without appropriate investigation.

Uncomplicated meningitis, except in infants and children, is

rarely accompanied .by seizures. In an analysis of 125 autopsy rec
ords of meningitis, excluding those of tuberculous origin, 10 pa
tients had convulsions, 8 of these were children of 5 yearsor younger.
Only two were adults and one of these showed thrombosis of the
superior longitudinal sinus and tributaries.

Moreover, uncomplicated meningitis does not give rise to focal
signs. If focal signs are present in meningitis, one must suspect
further complication.
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Thrombosis of the major venous channels, such as the lateral
or superior longitudinal sinus, may be suspected on the grounds of
febrile rise, headache, lethargy, and increased intracranial pressure.F"

The differential diagnosis in all of these complications, depends
ultimately on the exclusion of intracranial suppuration. For further

general discussion of differential diagnosis the reader is referred to

the recent contributions of Symonds.l" and of Purdon Martin.i"

TREATMENT

Long before the advent of chemotherapy and antibiotics, the

necessity for adequate surgical drainage of a focus of infection was

well known.

It is our opinion that this is still the first step in treatment. Bear

ing in mind that cerebral venous thrombosis is, for the most part, a

complication of disease in the sinuses, middle ear and mastoid, the
first attack should be directed against the primary disease. We em

phasize that a number of the earlier cases recovered with drainage of
the disseminating site alone.

Adequate chemotherapy should be administered but should not

be depended upon to the exclusion of appropriate surgical measures.

SUMMARY

1. Sixteen cases of focal cerebral disorder simulating brain ab
scess

.

are presented as examples of a syndrome ascribed to cerebral
,

venous thrombosis.

2. The frequent occurrence of brachiofacial seizures and palsies'
is emphasized.

3. These are discussed in the light of cerebral localization and
the anatomy of venous drainage of the brain.

4. Appropriate literature is reviewed.

5. The importance of cerebral venous thrombosis as a cause of
epilepsy and persistent neurological defects is emphasized.

>;-We have found in a series of over 50 cases of lateral sinus thrombosis, proved
by' sinusotomy, that 9 developed persistently elevated intracranial pressure. One
patient was rendered blind.
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6. The relationship of intracranial venous thrombosis to brain
abscess is discussed.

7. A statistical analysis of the occurrence of this syndrome In

suppuration about the head is briefly included.

8. It is suggested that the syndrome may be more frequently
encountered as a result of modern chemotherapy.

9. The importance of eradication of the disseminating focus is

emphasized.

1390 SHERBROOKE ST. WEST.
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DISCUSSION

JAMES M. ROBB, M.D.: just could not see a paper of this type go by
without some discussion. It is most interesting. I have been concerned through
the years having had bacteriological reports of negative findings of bacteria in

the blood stream when, clinically, we knew we were dealing with general sepsis.

The same thing is true of blockage or thrombosis of the veins. There may
be a negative bacteria finding in the blood stream when, clinically, there is evi

dence of some anatomical and pathological change.

To me, this was a very interesting presentation and convinces me that one

should attempt to attend every meeting possible because each paper presents some

thing definitely worth-while even to him who has been on the road quite a while
in the practice of medicine.

.

SAMUEL SALINGER, M.D.: Dr. Stuart mentioned diff�rential diagnosis and
that diffentiation from plain subdural abscess was at times difficult. I think it
is extremely important in cases of this kind to rule out subdural abscess because
it does produce focalizing symptoms particularly when causing pressure on the
frontal area. It is important because the type of surgery indicated in subdural
abscess is entirely different from that which required in venous thrombosis. Per

haps the essayist may elaborate on this point.

HENRY L. WILLIAMS, M.D.: Mr. President and Gentlemen, I think this is
an intensely interesting paper which Dr. Stuart has given us, one from which we

get a great deal of benefit. However, I feel that possibly the subject which he
has chosen has limited a little bit too severely the symptomatology that we have
in association with these diseases of the sinuses to a single subject of venous

thrombosis. I think the larger subject which he suggested as a synonym for this
condition, intracranial hypertension is really of a greater diagnostic importance
than trying to limit the symptomatology to this very small group of cases because
intracranial hypertension is very common.

I think one of the reasons for the difficulty of separating venous thrombosis
from suppurative encephalitis is the fact that venous thrombosis producing, as

it does, an encephalitis, will in the usual course of events go on to true suppurative
encephalitis and therefore in most of the cases the important differentiation is
rather between intracranial hypertension, which is a relatively, in some cases at

least, reversible condition, and does not depend upon thrombosis of the venous

system but rather upon interference of cerebral fluid absorption through the
arachnoid villi and their enlargements and the true thrombosis. The interference
of the cerebral fluid absorption is freqeuntly associated with the solely appear
ing edema of the fundus and when this sign appears in our cases the important
thing is the elimination of fluids and drainage of the cerebral spinal fluid.
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PROFESSOR MUERMAN (Helsinki, Finland): I just want to say a few words
about the differential diagnosis. In these cases it is very important to exclude at

least brain abscess and perhaps this method which I would,' like to propose even

in some cases might excl�de meningitis. Ventriculography in these cases may
be of use and benefit because in this way I think we can exclude the brain abscess
in these areas which certainly should influence the controls. In many of these
cases I have had the benefit through this method' of excluding especially the brain '

abscess.

FRANCIS L. WEILLE, M.D.: Last year on the service at the Massachusetts
Eye Infirmary I had such a case as described by the speaker, where the neuro

logical service at the Massachusetts General and the Eye and Ear Infirmary agreed
as to the diagnosis, and the facts that the process was due to mastoiditis. It was

interesting to me that the speaker insisted that the focus be drained.- You would be
amazed that one of our younger otologists thought he could cure the process with

penicillin and advised against surgery. There was vigorous debate with the
neurosurgeons as to whether or not mastoidectomy should be done with wide
exposure of the dura. When this was carried out, the patient promptly re�overed.

E. A. STUART, M.D. (closing): Mr. Chairman, I would like to thank the
various members who have discussed this paper, for their generous consideration of
our efforts.

Dr. Salinger asks about subdural abscess as a possible cause for these symptoms
and Dr. Muerman suggests ventriculography as a diagnostic procedure as a mearis

of ruling out brain abscess. When we stated that cerebral venous thrombosis could
not be distinguished from epidural abscess, subdural abscess, or brain abscess with
out appropriate investigation, we meant just such investigation as Dr. Muerman
has himself suggested, air studies, or other means of contrast radiography..

In answer to Dr. William's reference to intracranial hypertension, we found
III three of the cases that came to autopsy, thrombosis of the superior longitudinal
sinus. We have reviewed the work of Symonds and others, which has suggested
that thrombosis of the superior longitudinal sinus has a great deal to do with the
interference of the drainage of the cerebral spinal fluid. Ti�e did not permit me

to go into the subject of so-called otitic hydrocephalus presumed to be due to ob
struction of the superior longitudinal sinus.

'

Dr. O'Brien; my colleague from the Montreal Neurological Institute IS present
and might enlarge on these questions.

PRESIDENT NEW: We are glad to have you, Dr. O'Brien.

F. H. O'BRIEN, M.D.: I should like to thank the gentlemen who have dis
cussed this paper. I was very interested in what Dr. WeiHe had to say about" the
case which he had seen last winter.

.

I would add that, the diagnosis of cerebral cortical venous thrombosis is a

diagnosis of exclusion, and it cannot be entertained until intracranial suppuration
or other space occupying lesions have been. excluded.

One other point, with regard to Dr. William's question of intracranial hyper
tension, it seems to us that there is in addition to the thrombosis of the superior
longitudinal sinus failing to provide adequate drainage for cerebrospinal fluid one

other explanation for the increased pressure and that is edema of the cerebral
hemisphere resulting from the thrombosis of the superior cortical veins. The
edema of itself may be sufficient to give rise to increased intracanial pressure.
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AND THEIR CLINICAL IMPORTANCE
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SAINT LOUIS, Mo.

PART 1. NORMAL CURRENTS

Not long ago any detailed study of the patterns of respiratory
air currents would have been regarded as an academic pursuit-a
hobby, perhaps, for some retired physiologist. That the subject is

completely omitted from most contemporary textbooks indicates
that their authors, if indeed they are familiar with it, still regard
it in that light.

Nothing could be farther from the fact.

Respiratory patterns are closely related to 'clinical manifestations
such as the common cold, which play an important part in the public
health and economy.

Before launching' upon a description of the experiments and a

discussion of nasal air currents it will be useful to outline briefly the
behavior of air currents carrying particulate matter through closed
channels.

So long as air passes at an unvarying speed through a smooth
straight tube of constant calibre no turbulence occurs and light
particles which it may contain remain air-borne.

If the tube is bent, however, so that the air current changes
direction, some turbulence occurs and air-borne particles are de

posited on the walls, not at, but immediately beyond, the bend. The
more abrupt the bend, the greater the turbulence and the greater

,

the deposit of particulate matter. This phenomenon has been termed
the «impingement effect."

A similar deposit occurs if, instead of being bent, the tube is
constricted. In this case, also, the deposit accumulates distal to the
constriction (Fig. 1).

That such a phenomenon must have a profound effect when
,applied to the nasal chambers and the germ-laden air which passes



74 ARTHUR W. PROETZ

Fig. 1.-The Impingement Effect. Deposits are left by smoke passing
through glass tubes: negligible deposit in a straight tube of constant diam
eter, A. A change in the direction of flow produces turbulence, impinge
ment and deposit distal to it, B. Constriction has a similar effect, C. D.
Constriction and kinking together cause maximum deposit, E.

through them is obvious, especially when the local drying effect IS

included.

Moisture-laden air deposits droplets of water at the impinge
ment points mentioned (temperatures being suitable) and conversely
dry air passing through wet tubes willproduce drying at these points.

Ciliary activity requires above all a moist medium. Drying is
fatal to it and to the ciliated epithelial layer itself. . If a situation

exists, or is created, in the nose in which local drying occurs, then the

protective mucous blanket at that point becomes thick and sticky,
the cilia no longer propel it and conditions are favorable for bacterial

growth and penetration. In smokers such spots can sometimes be
demonstrated by the local deposits of tobacco tar.

The purpose or the following investigation is to. demonstrate
the pathways of the upper respiratory currents and to study the
effects of the impingement phenomena in normal and obstructed
air passages from the anterior nares to the glottic chink, that is to
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Fig. 2.-The Experiment with the Cadaver. On the left a smoke
apparatus is applied to the naris of an anatomical specimen between glass
plates. On the right, positive and negative pressure 'lines, with manometers,
connect with the trachea.

say the whole upper respiratory tract. As will be shown, the mouth
plays an important part in warming and moistening the air, and is

accordingly included in the study. One has but to take a deep breath
with the lips closed to be aware of the air currents which are pro
jected sharply against the base of the tongue and eddy in the back
of the mouth.

EXPERIMENTS

Cadaver. The first experiments were made with anato�ical
specimens following, in the main, the method described by Franke
in 1893. A head was cut in half, the saw falling exactly in the line
of the septum. A second cut was then made approximately one inch
to

.

the side and in a plane parallel to the first.

This section of tissue, exposing on one side the nasal cavity and
on the other the cavity of the maxillary sinus, was clamped between
two plates of glass. The periphery was packed with wet cotton

in such a way as to render the preparation air tight except for the
nostril and the opening of the trachea where it was cut across an

inch or so below the larynx" (Fig. 2).
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Fig. 3.-The Experiment with a Cast. Air from a pump, left, passes
through a flask, to damp pulsations, and a manometer, to the model of the
respiratory tract. Smoke is, introduced from above.

Air PU11iP and Smoke Apparatus. In order to delineate the
pathways taken by the air in the various preparations and models,
smoke was introduced into the system while the air was flowing. In
this way currents could be studied and photographed, and the con

ditions of the experiment repeated or continued as long as required.
First it was necessary to supply air at controlled pressures (and

hence volumes) to simulate normal breathing; forced breathing,
sniffing, talking and so on as desired. This was done by means of
a small rotary electric pump having a sensitive control rheostat. To
smoothe out the slight pressure pulsations inherent in the pump a

large (2-litre) flask was introduced as a buffer between the pump
and the model (Fig. 3).

Next to the specimen or the model a water manometer was

coupled to measure positive and negative pressures in the trachea or

the nose, as required.
In order to duplicate natural conditions precisely both positive

and negative (expiratory and inspiratory) pressures should originate
at the tracheal end of the passage, and the earlier experiments were

done in this way. It became apparerit, however, that it made no

difference in the characteristics of the currents and eddies whether
the pressures were applied at one end or the other so long as the
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Fig. 4.-The' Cast, a faithful reproduction of the. tract is covered with a

sheet of plastic "glass." Before it lies the pliable rubber mold from which
it was made.

'
.

proper differential existed, and - since drawing the smoke through
the pump soon resulted in fouling this piece of apparatus only posi
tive pressures were used in the later experiments applying them to

trachea or nostril as required. This was done only after numerous

careful comparisons indicated that the results were not being vitiated.

Whenever small quantities of smoke sufficed cigarette smoke
was introduced into the system from the investigator's mouth. When
larger amounts were required for a longer time a one-inch brass tube
fitted to a solid base was filled with pipe tobacco and air was pumped
through it. Other chemical "smokes," such as titanium tetrachloride,
were discarded because of their corrosive action on the apparatus.

Cast Models and Rubber Matrix. Since a large number of ob
servations were contemplated and the anatomical specimen, unwieldy
to begin with, had to be taken from between its glass plates and
returned to its pickling solution after each session, casts were re

sorted to.
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Fig. 5.-Inspiratory Pattern in th� Normal Nose and Throat. Smoke
Iaden air passing from the naris to the trachea, at the normal inspiratory
rate.

A master cast was first made in plaster paris, and from this a

model was cast in Duroc, a hard cementlike substance used by
dentists.

From this in turn a rubber latex cast (Fig. 4) was poured,
which was pliable and at the same time accurate in the finest detail,
and which could be disengaged from the undercuts without having
to resort to a sectional mold. From this rubber matrix a number
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Fig. 6.-Diagram of the Preceding. Note the sharp change of direc
tion in the nasopharynx and the eddies in the oropharynx and the hypo
pharynx.

of models were cast III Duroc and adapted to vanous purposes, as

follows:

Sagittal "Model for Lateral View. The first model reproduced
the section from the head between the glass plates, and was used for

watching currents passing in sagittal planes. The cavity in the
stone block duplicated one-half the nasal cavity (the left) and the

septum was replaced by a sheet of acrylic plastic. Proper openings
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Fig. 7.-Expiratory Pattern in the Normal Nose and Throat. Smoke
laden air passing from the trachea through the naris at the· normal ex-

piratory rate.

were left in the block to carry air to the nostril and the trachea, care

being taken to preserve the contours of the naris at its opening.
Mindful of the fact that the flat surface of the plastic sheet

did not truly represent the contours of the septum, 'the various ridges
and thickenings, within normal limits, were reproduced by applying
moulded rubber pads of appropriate sizes and shapes in the proper
places which, however, failed to alter the courses of the air currents
in any respect. Changes brought about by abnormal thickenings
and obstructions will be discussed subsequently.
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Fig. 8.-Diagram of the Preceding. Note the turbulence III the
oropharynx and the double eddy in the nasal chamber.

Curves obtained with the cadaver and with this model are illu
strated in Figs. 5 to 8. The model itself, with its "plexiglas" cover

is shown in Fig. 4.

Transverse Model. This casting was made to accommodate a

transparent plate in the sagittal plane as before, and another in the
plane of the posterior pharyngeal. wall through which the lateral
characteristics of the pharyngeal currents can be observed as they
traverse the pharynx. The sagittal transparent plate was retained
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Fig. 9.-Model with an accessory glazed window in the posterior
pharyngeal wall to permit observation of the currents from that direction.

for illumination. The transverse' model IS shown III Fig. 9; curves

obtained. with it, in Figs. 10 to 13.

Impingement Model. This model is similar to the others except
that it is designed to lie flat, and has hose connections to permit
large quantities of smoke or particulate matter

-

to be transmitted

through it for long periods. The cavity is colored white when smoke
or dark particulate matter is used, and black when white impalpable
powders are used. Its purpose is to show the areas of the nose and
throat against which inspiratory air currents impinge -and deposit
suspended matter such as dusts and pathogenic agents. Areas in
which these deposits occurred are shown in Fig. 18.

Thermometric Measurements. Thermometric measurements

were made in living subjects by means of a small thermocouple com-
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Fig. 1 G.-Inspiratory pattern seen from the rear.

Fig. l1.-Diagram of the Preceding. Note the main current, nar

rowing, in a direct path from choana to glottis. Collateral currents fold
about the velum palati and the epiglottis.

pletely encased except for the tip in a vinylite tube. The open end
of the tube extended 2 mm beyond the tip of the instrument, and
two circuiar windows were made in opposite walls of the tube at the
level of the metallic junction (Fig. 14). This effectively insulated
the shank of the instrument and prevented any part of it from

coming in contact with the wet walls of the nose, tongue and throat,
while permitting a free flow of air to the critical point.
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Fig. 12.-Expiratory Pattern, seen from the rear.

Fig. l3.-Diagram of the Preceding. The main current is somewhat
more devious, the collateral eddies less well defined.

With this instrument it was intended merely to demonstrate a

temperature differential between inspired air at the choana and at

the hypopharynx; no precautions were taken to insure absolute
measurements at either point. The important element was to de
termine as nearly- as possible what portion of the heating function
of the upper respiratory tract is contributed by the nose and what

portion by the pharynx and tongue. Some twenty readings were

made under different room temperatures.
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ANATOMICAL CHARACTERISTICS

Investigators generally accept the inspiratory air streams in the
nose as they were first described in detail by Paulsen" in 1882 (Fig.
15). Regarding the pathways of expiratory currents there is less

agreement. The diversity of opinion here suggests that different
nasal conformations produce different currents and this is to some

extent true, but careful experiments in which nasal proportions were

altered at will lead to the conclusion that there is a basic pattern
which closely resembles that originally suggested by the present
author in 1932 (Fig. 8).

The Nose. The anterior naris is nearly horizontal and the axis
of its lumen therefore approaches the vertical. However, owing to

the conformation of the columella and, laterally, the limen vestibuli
the entering currents are directed for 1 em obliquely toward the
septum before turning directly cephalad. This point 1 em within
the anterior naris is the narrowest portion of the upper respiratory
tract and plays an important role in the determination of air cur

rents and pressures.

Under normal breathing conditions the airways of the nasal
chamber are all. narrow slits rather than tubes, as can be readily seen

in tomographic roentgenograms, and the air streams and eddies are

molded accordingly.

The turbinated bodies have very little to do with the direction
of inspiratory currents, lying largely lateral to them and being
streamlined to them. Expiratory currents, on the other hand, enter

the meatuses from behind and are divided by the overhanging
turbinates.

The Pharynx. In the nasopharynx, a flattened funnel shaped
space, air currents encounter a constriction and at the same time

undergo a sharp change in direction.

During normal breathing the tongue and the soft palate do not

lie wholly in apposition. In most individuals only the tip of the

tongue is' in contact with the hard palate and the upper incisors;
in some there is contact over most of the hard palate. In any case

a part of the mouth remains as a chamber accessory to the breathing
tract, and assists in warming and moistening the air. As previously
noted this can be demonstrated by nasal breathing of cold air which
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can be felt impinging and eddying upon the back of the tongue. At

the end of the inspiration a cold spot remains there which is rewarmed
by the ensuing expiratory blast and the circulation at that point.

"

During speech, swallowing or any other

voluntary motion of the pharynx and tongue
the epiglottis assumes a number of positions
with relation to the surrounding structures,"
but observation through a nasopharyngoscope
during quiet respiration shows it occupying
positions roughly midway between the tongue
and the pharyngeal wall where it presents a

baffle to inspiratory currents deflecting them
into the vallecula.

In this respect the velum palati and the

epiglottis may be regarded as reverse counter

parts of one another, expiratory currents «fold
ing" about the palate much as inspiratory cur

rents «fold" about the epiglottis. Both of
them produce some eddies. (Justification for
the term «folding" may be found in the illus
trations. Cf. Figs. 5 and 7.) The aryepi
glottic folds present smaller airfoils, setting up
minor deflections in both inspiratory and ex

piratory currents.

Fig. 14.�Thermocouple,
showing the protecting
vinyl ite sheath with per
forations opposite the joint.

INSPIRATORY CURRENTS

Passing through or over the above structures experimental smoke
streams can be seen to pursue the following courses:

Inspired air entering the external naris proceeds toward the

septum for one centimetre at an angle of approximately 20° to the

sagittal plane then parallels it approaching the olfactory fissure be
tween the septum and the middle turbinates in a practically vertical
path. Fanning out in a high curve at first, the currents straighten
and converge as they approach the choana. Once through that

opening they are deflected sharply downward between the posterior
wall of the pharynx and the posterior surface of the velum palaU.

Reaching the margin of the velum a small portion of the cur

rent curls sharply around it and enters the mouth close to the palate.
Another, much larger, portion eddies against the base of the tongue.
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Fig. 15.-Paulsen's diagram of the inspiratory nasal air currents, de
termined by means of ammonia fumes and litmus paper. (From Zwaarde
maker, Physiologie des Geruchs, Leipzig, 1895).

At the margin. of the epiglottis still another portion is deflected
anteriorly by that structure, follows its lingual surface to the val
lecula where it turns abruptly forward against the base of the tongue
and into the mouth. In a series of spirals and eddies these diverted
streams rejoin the main current to be carried into the larynx. A
small eddy fills the pyriform fossa (Fig. 5 -6) .

Viewed from behind, the air currents proceeding back through
the nose as described above, enter the pharynx through the choana
and are turned sharply downward as they meet the pharyngeal wall.
The main stream narrows progressively as it approaches the laryn
geal chink in a straight line. The lesser streams deflected by the
velum palati and the epiglottis are slower than the main stream and

spread first forward and then laterally as they impinge upon the
base of the tongue, then swirling back into the pharynx at the sides
they proceed in a curved pathway to rejoin the main stream at the
larynx (Fig. 11).

EXPIRATORY CURRENTS

Entering the hypopharynx and then the oropharynx the air
currents follow in the main the same pathways as the inspiratory
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except, of course, that the direction of flow is reversed. The larger
eddyabout the velum" p.dati is somewhat flatter than its counterpart
in inspiration and lies in a transverse rather than a posterior-anterior
plane." Air passing up from the vallecula describes roughly a figure
eight curve in joining the upper eddy to escape with it behind the

palate (Fig. 8).

From the nasopharynx, through which a single stream flows

rapidly upward, the air is deflected sharply forward along the rostrum

of the sphenoid and is divided into right and left halves by the pos
terior edge of the septum. Each half again is divided into two main

streams, by the posterior 'end of the middle turbinate.

The first stream passes mesial to the turbinate and divides once

more, part of it following the inspiratory pathway and emerging
from the nostril; part of it forming a large flat eddy in the sagittal
plane before emerging.

The second passes into the middle meatus. On leaving this

space at its anterior end this stream also divides in two and, like its

counterpart, enters the nostril partly directly and partly after eddy
ing. The eddy in this case is not circular but an elongated ellipse
remaining below the level of the margin of the middle 'turbinate.

There is a triangular «dead" space above the posterior end of
the soft palate, in which there is almost no air movement. There
IS also a small eddy in the sphenoethmoidal recess.

Seen from the back, in the model prepared for this approach,
the pathways described in the pharynx are approximately the reverse

of those of inspiration except, that they are flatte� and wider' and
the main stream directed now by the posterior edge of the epiglottis
IS more diffuse than its inspiratory counterpart (Fig. 13).

As the speed of the air streams is increased by forced breathing
the eddies' appear to lose their identity, but this is only apparent
since the streams tend to merge, reducing the definition of the smoke
masses making them difficult to photograph in satisfactory contrast.

Actually the pathways continue very much as described.

The peculiarities of individual noses have surprisingly little
effect, the important factors in streaming being the all-over shape
of the nasal cavity' and the three air-foils, namely, the epiglottis, the
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Fig. 16,-Motion picture sequences showing inspiratory (left) and
expiratory (right) currents in the cadaver. The third frame on each side
is retouched. (From the author's "Applied Physiology of the Nose," 1941.)

velum palati and the posterior tip of the middle turbinate, all of which -

are relatively constant.

While the size and shape of the anterior nares determine the

sharpness of impact of the inspired air they have less effect upon the
direction than one might gather from the writings of the plastic
surgeons. So long as the initial stream enters in a generally upward
direction it soon adapts itself to the standard pattern. The usual
deformities have relatively little influence on this upward flow; in
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Fig. 17.-Diagram indicating the points of maximum impingement.
At these points are 1) the pharyngeal tonsil, 2) the faucial tonsil and 3) the
lingual tonsil. There is some turbulence above the larynx as well.

order to direct the flow backward, instead of up, it is necessary not

only for the nostril but also for the constriction 1 ern internal to it
to be dislocated to an angle approaching 90.0 When through a, con-·
genital defect or a luetic deformity or following a severe accident
this does occur then the condition simulates that described further
on in this article as characteristic of upper nasal obstruction.

OBSERVATIONS

From the foregoing, three noteworthy observations emerge:

1. That through the agency of the velum palaU and the epi
glottis, the base of the tongue and whatever part of "the oral cavity is

momentarily, accessible playa part in heating, moistening, and clean

ing the inspired air.

2. That cold, dry, contaminated, inspired air does not come

in contact with the sinus ostia, at least not in any direct stream, but
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that air currents reaching these openings are all expiratory and there
fore moist, warm and clean. In this connection it is significant that
the ostium of the frontal sinus, which would otherwise receive the
brunt of

_

the inspiratory current direct from the nostril, is safely
tucked away behind the middle turbinate even though a long and
tortuous passage is required for the purpose; while the ostia of the

sphenoidal and posterior ethmoidal cavities -lying, as they do, out of
the line of fire, have no such protection.

It is more than likely that infections from the lower respiratory
passages may be carried to the meatuses in these currents, especially
in coughing.

3. That the three impingement points in the system are also
the sites of the principal lymphoid tissue accumulations which con

stitute the
-

"ring of Waldeyer" (Fig. 17).

At the first impingement in the nasopharynx is the pharyngeal
tonsil; at the second, the base of the tongue, is the lingual tonsil;
and at the third, beneath the velum palati, is the faucial tonsil. It
will require someone more astute than the present author to estab
lish a causal connection here, but the facts are more than suggestive.

That the tongue, the palate and, if they. are exposed, other por
tions of the mouth participate in heating inspired air has been veri
fied by measuring the temperature of these surfaces during inspira
tion, expiration and rest. Measurement of temperature differentials
of the air currents themselves at various levels has been somewhat
more difficult,' but while quantitative figures are inconstant, since
conditions vary from moment to moment they point to the same

conclusions:

• 5 em from post. wall

1.5 ern from post. wall

3.0 ern from post. wall

21 ° C. 9° C.

35.5 35.5

� �,
Insp . Exp. Insp. Exp.

33.5 35.5 32.2 35.5

34 35.5 33.5 35.5

35 35.5 34.8 35.5

Room temperature

Air, static, in mouth

(Figures recorded are the maximum and minimum temperatures
attained during the natural respiratory cycle.)
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Fig. I8.-Photograph showing deposits of air borne powder left on

the surfaces of the model by' passing inspiratory currents. The deposits
correspond with areas of turbulence and impingement.

COMMENT

One can not help being impressed with the fact that among
noses considerable variation can exist without much effect upon the

general pattern of the air streams, the general contours being respon:..
sible for them as stated above.

The same is true of variations in pressure; swift streams tend
to obliterate the identity of the various components without ma

terially changing their directions.

Everything discussed above relates to the uninterrupted relaxed
or forced breathing in the normal tract. In the life of the average
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human these conditions obtain fully only during sleep or during
concentrated sedentary employment. Talking, singing, swallowing,
smoking, straining during heavy lifting, and the dozen or more

useless movements of mouth throat and nose which make up indi
vidual idiosyncrasies interrupt the airflow during much of the time.

Actually, if one's observations are correct, only two major var

iations occur, namely, the repeated abrupt interruption of the nasal
expiratory current by the closure of the palate during speech and
the auxiliary use of the mouth at such times for quick inspirations.
Even this latter does not hamper the humidification- and heating of
air according to Perwitzschky" who maintains that the mouth is only
slightly less effective than the nose as an air conditioner. Using the
smoke apparatus with the sagittal model described, above the flow
was repeatedly and abruptly interrupted to reproduce as nearly as

possible the valve action of -the soft palate in speech.
With each closure the air streams were halted «in their tracks"

only to continue without distortion as soon as the passage was re

opened. This went on regardless of the frequency of interruption.
It could not be recorded III a "still,j photograph but shows well in
the motion pictures.

During coughing the nasopharynx is usually shut off, the ex

plosive blasts of air passing through the mouth. Sneezing on the other
hand takes place via the nose and mouth, and sometimes unfortu
nately via the eustachian tubes.

It has sometimes been said that a public speaker who reaches
for a glass of water to «wet his whistle" is resorting to a purely
psychic maneuver since the water does not reach his whistle but

by-passes it to the gullet. This is of course fallacious. During a

speech, inspiration consists largely of mouth-breathing, so that wet

ting a dry mouth and pharynx is temporarily useful.

Several details of minor interest developed through the use of
the impingement model in which deposits of air-borne particles were

allowed to accumulate (Fig. 18).

First, the largest deposit of all was in the nasal chamber proper,
where it occurred by virtue of the constriction within the nostril,
the narrowness of the olfactory fissure and the curvature of the

passage.
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Second, heavy deposits accumulated at the other impingement
points described above, as was to be expected.

Third, very little deposit accumulated immediately behind the
soft palate where there was a constriction and the current was swift.

, I

Fourth, a relatively heavy deposit occurred on the back wall of
the 'oropharynx corresponding to the deposits in the constricted

glass tubes after the stream has passed the constriction and also cor

responding to site of the beginning sore throat.

Fifth, there was a sharply defined deposit in the area of the
lymphatic tissue sometimes termed "the laryngeal tonsil."

PART II. ABNORMAL CURRENTS

Aberrations of the respiratory air currents are almost certain
to produce deviations -from the physiological state of the nose and
throat. Some of these are severe enough to be incapacitating; many
of them are scarcely' noticeable or are so minor as to be overlooked
at examination.:

Trouble may arise from changes in the air itself (e.g. low

humidity), from changes in the character of the mucosa or from
physical obstructions and deviations.

The optimum relative atmospheric humidity for nasal function
lies between 35 % and 45910. Departures from this concentration
are well tolerated by the mucosa 'until the humidity falls to around
23 % when the more susceptible patients begin to complain. With
a drop to 16-18% most noses , suffer.

.

Currents passing through in the normal pattern then produce
drying, first at the impingement points in the nasopharynx, about
the uvula and the base of the tongue, later over the whole area and

especially in the nasal vestibule where inspissated secretions accum

ula te and harden.

Similar effects may be found in noses with atrophic membranes
or membranes,-prevented by some systemic deficiency from turning
out mucus of the proper moisture content.

With the advent of cold weather and furnace heat, nasal dis
comfort is a common complaint. At this season nasal infections
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Fig. 19.-Inspiratory currents in the presence of upper nasal obstruc-
tion.

Fig. 20.-Expiratory currents in the presence of upper nasal ob
struction.

multiply and increase in severity owmg to the local stasis of mucus

masses bearing bacteria.

In this connection it is noteworthy that the mucosa on the
medial side of turbinates in adults, especially in city dwellers, having
been exposed to much infection and irritation undergoes metaplasia
to the pseudo-squamous type, while the protected mucosa. of the
meatuses does not. Ciliary activity is commonly more brisk in the
protected areas than in exposed ones. It has been shown! that the
nasal mucosa in laryngectomized persons, even in those of advanced
age, returns to normal (including the columnar ciliated epithelium)
after it has been relieved of the damaging influence of inspired air
for a period of a few months.
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Fig. 21.-Inspi(atory currents in the presence of a septal spur.

Fig. 22.-Expiratory currents in the presence of a septal spur.
(The base of the spur is toward the observer.)

As has also been pointed out" the protecting nasal mucous

blanket conveyed at the usual speed across the surface of the epi
thelium by the cilia traverses approximately ten epithelial cells per
second so that, under the- circumstances, organisms do not remain in
the neighborhood of any given cell longer than 0.1 se_co�d-a period
too short to permit infection to take place.

In a normally proportioned nasal cavity then, the damage done
by dry air or dry membrane, or a combination of the two, is apt to

be generally distributed.

In the case of a local obstruction or distortion the disturbance
also will be local. Such a spot should be discoverable both through
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Fig. 23.-Inspiratory currents in the presence of both upper ob
struction and septal deflection.

Fig. 24.-Expiratory currents in this condition.

the subjective sensations of the patient and through the presence
of a piling up of drying mucus somewhere in the nose or throat.

Two common locations are the nasopharynx (where a dry spot
presages a sore throat) and the vocal cords which become parched
and produce a hoarse voice, or none at all.

V

Certain patients are sub

ject to spells of aphonia because the architecture of their throats

permits an abnormal impact of dry air upon the larynx.

For the purpose of studying the effect of nasal swellings and
distortions upon the air currents and their impingement points, small
soft rubber molds were constructed to fit into the models described
in Section 1.
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Fig. 25 .-Inspiratory currents in the presence of polypi in the middle
meatus.

Fig. 26.-Expiratory currents in this condition.

The Anterior Naris. The chief disturbances here resulted' from

narrowing or collapse rather' than from any deviation in the direction
of the entering air-jet. While the obstructions were common it
was found that only a very pronounced change in the external nose,
such as a complete saddle-nose deformity or post traumatic distortion,
prevented Bell's constriction or "nozzle" from pointing upward in
the proper direction.

.

The obstructed naris appears more likely to cause trouble
through augmenting the positive and negative respiratory pressures
than by changing the direction of the stream.

High Swelling, Clinically the most significant as well as the
most common of the obstructions is that involving the whole
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Fig. 27.-Inspiratory currents III the presence of polypi III the su

perior meatus.

Fig. 28.-Expiratory currents III this condition.

upper nasal chamber and caused by a simple widespread swelling of
the mucosa: the ubiquitous «stuffy nose."

In this condition not only is the upper two-thirds of the nasal
chamber eliminated from the total evaporating area, but the inspired
air, instead of fanning out over the turbinates, makes straight for
the nasopharynx in a concentrated stream. There it produces dry
ness and stasis of the mucus blanket, and deposits its particulate
matter in a heap.

Such a condition is the very frequent forerunner of the com

mon cold. The swelling high up which produces it, is itself the
result of some systemic or local cause, such as fatigue, constipation,
digestive upset, menstruation, allergy, sudden chilling of the body
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Fig. 29.-Inspiratory currents In the presence of a hypertrophied plica
septi.

Fig. 30.-Expiratory currents In this condition.

surface, industrial fumes, house dusts and a host of other general
or local irritants. The' stuffy condition is generally described by
the patient as a «beginning" cold although it, is actually only a pre
cursor. If the physician can eliminate this high obstruction within
the first few hours of its existence the cold will be aborted or, more

accurately, will never begin.

The air currents in this condition are shown in Figs. 19 and 20.
It will be seen that in the presence of such an obstruction the air

conditioning
-

function of the nose becomes greatly impaired.

Septal Spurs and Deviations. Contrary to expectation and to

the general impression, the so-called plow-share shaped spur, when.
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it exists alone has scarcely any effect on the air currents. This is

owing to the fact that its shape, its thinness and its location stream

line it to the passing air current. From Figs. 21 and 22 it will be
seen that the currents are practically identical with those in Figs 5
and 7, which depict the normal.

Only when this spur is combined with a swelling of the lateral
wall bringing about a pronounced obstruction is the air pattern al
tered. Figs. 23 and 24 show this condition. Now the air stream,
much reduced, gets through anywhere it can; the impingement points
are small, usually insignificant and the characteristic symptom is
mouth breathing.

The same may be said of deviations, since their effect is chiefly
conditioned by size, shape and location with reference to the normal
air pattern.

A deviation as such is not symptom producing, provided the
lateral walls are so related to it as to permit even and unimpeded
passage of air. Attempts at adjustment and restoring the septum
to the midline are not only superfluous but will result in upsetting
the �ir balance and producing symptoms of local drying and ir
ritation.

What has been said regarding spurs and similar obstructions

pertains only to their effects upon air currents. Impingement with

pressure upon surrounding structures is a separate problem, to be
dealt with as such.

Polyps and local hyperplasias cause deviations in the air patterns
according to their locations. Troublesome as they may be in other

respects polyps confined to the middle meatus have little effect on

the air streams (Figs. 25 and 26).

Polyps about the posterior ethmoidal ostia, in the superior meatus

are much more apt to deflect them. Inspired air is deviated down
ward, away from the face of the sphenoid, and the currents high in
the nose in front of the obstruction are apt to be retarded and dimin
ished (Figs. 27 and 28). It is well known that reduced ventilation
can effect the nasal mucosa as well as excessive ventilation, though
in a different way." Eddies are sometimes set up against the face
of the sphenoid and the region of the sphenopalatine ganglion, caus

ing obstruction, or headache, or both.



102 ARTHUR W. PROETZ

Hyperplastic plica septi. This obstruction, owing to its location

may have the specific effect of diverting the stream laterally and

projecting, it against some portion of the eustachian �rifice. Since

hyperplasia of the plica septi is regarded as a result of persistent irri
tation of the area by chronic discharges from the sphenoid sinus it

is difficult to determine whether or not this hyperplasia is instru

mental in bringing about hyperplasia of the lymph nodes surround

ing the tube, or is merely coincidental with it, emanating from the
same source. However, the lateral projection of air currents against
the mouth of the tube can be made out in the models (Figs. 29 and

30) and it is reasonable to assume that the drying effect there would
be irritating as it is· known to be elsewhere. Clinical data are

wanting.

Local dry spots. The index to the role which aberrant air cur

rents may be playing in a given case is the localized and persistent
dry spot.

.

This can sometimes be identified by the glazed appear
ance of the mucosa' which elsewhere appears normal. Sometimes the
patient can point the way to it by describing his sensations. When
the secretions are purulent the search presents no difficulties because
there is a piling up, sometimes a crusting, of mucopus. Such spots
may appear almost anywhere in the upper respiratory tract, but
most frequently produce symptoms when they are on the posterior
wall of the nasopharynx, on the face of the sphenoid, about the
eustachian orifice, at the edge of the epiglottis or in the larynx. Such
dry spots have been experimentally produced and studied, in the
rabbit nose."

The illustrations from models, accompanying this article, are

from photographs made at, 1/5000 second. Smoke currents. caught
at a given instant during their passage through the channels can give
only an imperfect idea of the swirling and beating against the walls
occurring when the normal flow is diverted or impeded. Motion

pictures in color have been made, permitting repeated observation
of details, from which the above data were taken.
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DISCUSSION

PRESIDENT NEW: The value of this pathologic study report on the end re

sults of each group of tumors is self-evident. This is just another example of how
the pathologist can help the surgeon in determining the best treatment for the

growth that is present. The surgical pathologist determines the type of tumor,
as Dr. McDonald has done, by fresh frozen section and informs the surgeon at

the time of operation, and then it is the surgeon's responsibility to handle it,
depending upon the findings.

Of course the surgeon must be quite familiar with the pathology in the
different types of tumors if he is, to do the best for his patient.

Dr. McDonald has brought out that in patients with mixed tumors, the life
expectancy is just about the same as the normal life expectancy.

The cylindromas, of course, are the most insidious type of tumor to be
seen, as he has shown. We see these people come back 15 and 20 years later with
recurrences. So they are a bad group.

The adenocarcinomas, of course, are more active tumors with a lower sur

vival rate. 31.5 per cent metastasize and 13 per cent of these patients had chest
metastases.

The squamous cell epitheliomas are still more active, with 53.9 per cent

metastasizing.

The undifferentiated carcinoma again is a still more active tumor, so that, as

Dr. McDonald and Dr. Kirklin have shown, at the time of the operation the
fresh frozen section examination determines how widely the local lesion should
be removed, and whether a gland dissection should be done. Sometimes we put
radium seeds in the area where there is question where the tumor was completely
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removed or a block dissection may be carried out at that time, followed by deep
radiotherapy.

Dr. McDonald and Dr. Kirklin should be congratulated on their work.

DR. JAMES H. MAXWELL: When Dr. New and his associates present a group
of cases, their report dwarfs the experience of anyone else who has worked in

the same field.

Two years ago, at the Triological Meeting in Chicago, Dr. Buxton and I

reported an analysis of 227 cases of parotid tumor. 113 had so-called benign,
mixed tumors, 51 showed definite malignant change originating in benign mixed

tumors, and 41 appeared to be primary malignant lesions of the parotid. This
was an incidence then of 40 per cent of malignanices in the group of tumors that
we had occasion to study. This was a higher percentage' of malignancy appar
ently than Dr. New encountered. One. would expect considerable variation, but
this high percentage of malignancy certainly led us to feel that complete ex

cision of a parotid tumor was mandatory as soon as the diagnosis was made.

In our group of cases, as in those presented by Dr. New, the primary squamous
cell carcinomas seemed to be the most malignant. The patients with well differ
entiated carcinomas did rather well after operation, and they were for the most

part in the younger age group. The poorly differentiated carcinomas carried a

poor prognosis, and they were in the older age group.

Speaking of salivary gland tumors in general, we can agree that the worst

behavior eventually can be expected of the cylindroma or pseudo adenomatous
basal, cell carcinoma.

Recently Dr. French of the University of Michigan, Department of Pathol
ogy, analyzed a series of 29 cases of cylindroma originating in the tongue, palate,
nose and the major salivary glands. His findings were of great interest to me.

Of these 29 patients, 16 died of their tumors, 7 are alive with recurrence and/or
metastases, 4 are symptom free, but less than five years since operation. There
has been only one clinical cure, 13 years postoperative, and it is still too early to

tell whether or not that patient is really cured. Pulmonary metastases occur

rather commonly, and they may remain silent for years. Dr. Lampe reported
a series of eight cases, as I remember it, that had pulmonary metastases. The
patients were living for years asymptomatically, one of them for seven and one

third years, with radiographically demonstrable pulmonary metastases. Since
these pulmonary metastases grow so slowly and may produce no symptoms, it
might be well to advise excision of the primary lesion in such a case.

From my own experience, I am in favor of attempting to preserve the facial
nerve in every instance unless there is gross evidence of its involvment. In the
84 patients in our series that had extensive resection of the parotid gland for
malignant tumor, 44 had been operated more than five years before the report.
Of these there was a 68 per cent five year survival without recurrence. Of the
84 so operated, there were nine in whom the facial nerves wer sacrificed. There
were an additional thirteen with some permanent partial palsy but in most of
these the paralysis involved the lower lip only and was of little significance.

We did not do routine prophylactic neck dissections in these cases. If there
were palpable nodes, these were examined and neck dissection was done in those
cases with metastases.

Thank you very much!
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In 1946 a .devastating epidemic of poliomyelitis occurred in

Minneapolis. Physicians were faced with problems seldom equalled
in quantity or quality. These problems were solved in the manner

which seemed most sensible at the time. Among measures used was

tracheotomy in cases of bulbar poliomyelitis having secretional ob
struction of the pulmonary airways. At the end-of the epidemic
results were tabulated and accounts of experiences were published in
the belief that the reports might be useful to others. As might have
been anticipated the reactions of the medical world were varied.
Some authors took issue with the Minnesota group saying its treat

ment of certain cases had beerrtoo radical and might even have prej
udiced the chances for recovery of some patients. Other c0!llmen
tators agreed with the Minnesota group. The purpose of this paper
is to assemble all the reports brought out since 1946 and to assess

the value of tracheotomy in bulbar poliomyelitis in light of these
reports. Among the reports giving rise to' controversy was that of
Priest, Boies and Goltz'" on tracheotomy in bulbar' poliomyelitis.
vived and in 19 cases it seemed that tracheotomy had been a decisive
factor in the recovery.

This paper reported experiences in an epidemic of 1830 cases.

About 400_were «bulbar." 75 of these had tracheotomies. 29 sur-

From the Division of Otolaryngology of the University of Minnesota Medical
School.
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Although the original series contained only 75 cases of tracheo

otomy in bulbar poliomyelitis, it was by far the largest single group
at the time of publication. Miller and Buck'" have since reported.
181 tracheotomies. in polio patients, and papers on many smaller
series have also been published. The present paper reviews many of
these reports and outlines today's attitude toward tracheotomy in
bulbar poliomyelitis. Experience since 1947 at the University of
Minnesota are presented.

Because medical indices have been published irregularly since
World War II magazine articles have been hunted out by scrutiniz

ing pertinent journals. Some papers have undoubtedly been missed.
This has been unin tentional. All papers known to us have been
included.

About 26 papers on tracheotomy in bulbar poliomyelitis have
been published since 1946. These papers fall into several groups ..

Quite a number favor tracheotomy in bulbar poliomyelitis but their
authors report no personal experience with the method. A fe�
papers express definite opposition to the method but have never

used it. One paper recognizes the method but the author has seen

no need' for it in his own large experience. Several physicians from
many quarters of this country and from- Europe and Australia re

port favorable experiences with tracheotomy in bulbar poliomye
litis. In the ensuing discussion the papers are classified according to

the opinion of their authors on the use of tracheotomy in bulbar
poliomyeli tis.

Papers favoring tracheotomy but reporting no experience are

discussed first. Warder,3 (Anderson, S. C.) while discussing trache
otomy in general says «The number of tracheotomies done too late
far outweigh those done unnecessarily." This point should be con
sidered seriously by any physician who is deciding for or against
tracheotomy for any patient.

Irwin" (Jacksonville, Fla.) indicates that he believes bulbar

poliomyelitis constitutes an indication for tracheotomy, although he
does not describe any experience with the procedure in poliomyelitis.

Henson" (Charleston, W. Va.) says that «by re.sorting to tra

cheotomy early, when signs of involvement of the ninth and tenth
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cranial nerves are present in poliomyelitis and by judicious use of

oxygen and suction through the tracheal tube, many lives may be I

saved."

Stimson" (New York) in 1947 said that "tracheotomy under
local anesthesia may prove lifesaving by providing a by-pass for oxy

gen to the lungs, especially when the vocal cords are relaxed together
or there is much mucus in the trachea." Stimson goes on to com

ment favorably on tracheotomy In poliomyelitis as used in Minne

apolis in the 1946 epidemic.

Viets!" (Boston, .Mass.) said, "The most important decision to

be made immediately is in regard to tracheotomy. If the patient
is having a continuous problem in eliminating saliva and bronchial
secretions, a tracheotomy should be seriously considered. The main

taining of an unobstructed airway is of first importance; if this
cannot be done by postural drainage and aspiration, tracheotomy
must be carried out."

Viets16 continued, "After tracheotomy, the patient with bulbar

poliomyelitis requires expert care and special nurses are needed. It

is necessary to continue the aspiration of the accumulation of fluids
in the pharynx and the tracheal cannula must

.

be inspected and
cleared frequently. If the tracheal secretions become viscid, an at

tempt may be made to humidify the inspired air. The most suc

cessful method is to deliver moist air and oxygen mixtures directly
into the tracheal tube by a tracheotomy inhalator, a method devised

by the Minneapolis group."

Simpson and Witcher18 (Memphis, Tenn.) indicate that they
would use tracheotomy in poliomyelitis to "provide easy access to

the pulmonary tree for aspiration of pathologic secretions."

Bouman and McOonough'" (Madison� Wisconsin) commented

favorably upon tracheotomy in bulbar poliomyelitis.' They favored
Kubicek's':' method of administering oxygen and helium through the
tracheotomy tube with the respirator.

One paper expresses neither favor nor opposition to the use of

tracheotomy in bulbar poliomyelitis. Hoync+' writing from the
Cook County Contagious Disease Hospital in 1947 says, (The pri
mary object in the case of bulbar patients is to prevent nose and
throat secretions from passing into the trachea and ultimately re-
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suiting in pneumonia. To prevent the patient from drowning in
his own secretions continuous suction is often required. Trache
otomy has been recommended but thus far we have not considered
the operation indica ted."

Two authors take issue with those advocating the use of trache
otomy in bulbar poliomyelitis. Stimson" at the First International
Poliomyelitis Conference in 1948 said that he «visualized circum
stances where tracheotomy certainly must be done," but said «we
have not yet found a patient where we have had to do a tracheotomy."
He outlined various possible indications for tracheotomy and com

mented on methods of handling these problems without use of tra

cheotomy.
Stimson" commented further: There are two (indica-

tions' that I do not think are necessary. One of them is inability
to cough per se, that has been listed as an indication for tracheotomy.
We do not feel at all that that by itself is an indication for trache
otomy. The other one is the 'patient who develops cyanosis while
in a respirator. That frequently is due to atelectasis and tracheotomy
is of no value in atelectasis."

Consider Stimson's comment on «inability to cough per se as

an indication for tracheotomy. Priest, Boies and GoItz24 said «in

ability of the patient to clear his own airway was indicated by
recurrent cyanosis, coarse, bubbling rales in the chest, laryngeal stri
dor and inability to cough efficiently." It should be obvious that
the entire clinical picture must be viewed and that no one sign or

symptom constitutes an indication for tracheotomy.

Next consider Stimson's statement that «tracheotomy is of no

value in atelectasis." This is inaccurate. Atelectasis is due to bron
chial obstruction by accumulated intrabronchial fluid in most in

stances. Aspiration of the fluid to permit re-aeration of the lung
relieves the atelectasis. The aspirating tube may enter through a

laryngoscope or bronchoscope or tracheotomy. It should be obvious
that one would choose the simplest method for introducing the aspir
ating tube consistent with the welfare of the patient. In cervical

spine injuries when bronchoscopy could cause movements endanger
ing the spinal cord tracheotomy has been used by the authors to re

lieve atelectasis. In jaw fractures, brain injuries, drug poisoning
and botulism" atelectasis has also been relieved by aspirating cath-
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eters passed through tracheotomy tubes. Thus tracheotomy actually
is of value in atelectasis, Stimson to the contrary notwithstanding.

In 1949 Wesselhoeft20 (Boston) commented on the use of tra

cheotomy in bulbar poliomyelitis. 'He said, "On the question of

tracheotomy, my opinion remains unshaken. I have had occasion
to perform many tracheotomies in the course of 30 years of service
on the staff of a contagious disease hospital, and I have had the
aftercare of many tracheotomies performed by our surgical staff.

During these 30 years I have yet to see the case of poliomyelitis that
I thought required tracheotomy. This operation has been discussed

by the staff on several occasions, both in connection with living
cases and at the autopsy 'table, but never have I been convinced that
the indications were present. To my mind, the indications consist
of structural obstruction to the airway. In bulbar poliomyelitis I
have not been confronted with structural obstruction either from
swelling of the parts or spasmodic contractions. The obstruction
which occurs is from secretions. The patient cannot swallow, can

not close the glottis, and is, therefore, unable to cough. Postural
drainage and gentle, skillful suction are indicated."

He commented further on the discussion by Priest and Baker'"
at the First International Poliomyelitis Conference in New York

that, "there was criticism of the indications given and especially of
the readiness to perform the operation early to prevent future ob
struction through laryngeal stridor. It was pointed out that these
authors failed to emphasize the value' of postural drainage. Wilson,
who had been a pioneer in advocating this operation when he was,

at the Boston Children's Hospital; felt that the operation had been
effective in saving the life of a very few patients, but he could not

accept the indications for this operation as expressed by Priest and
Baker. In the opinion of Wilson, the chief indication consisted of
extreme' restlessness due to inability to establish sufficient airway by
means of postural drainage and suction. Stimson, Shaw, Pierce and
Anderson, all with extensive clinical experience in, all phases of this
disease, expressed a reluctance to endorse the enthusiasm' for trach

otomy emanating from the Minneapolis group. It is impossible to

gauge the value of this operation when performed early, because
there is no way of knowing whether it actually saved a life or whether
the patient recovered in spite of the added risk of the operation.
Tracheotomy is a hazardous undertaking. Perhaps those of us who
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have had no experience with tracheotomy in bulbar poliomyelitis are

not in a proper position to speak against it. It is always possible
that the Minneapolis cases presented a peculiar genius epidemicus
that warranted this operation, but this is certainly not made clear to

most of us who are familiar with the indications and value of tra

cheotomy in other infections and with the care of the many phases
and manifestations of bulbar poliomyelitis."

Wesselhoeft20 writing in 1949 apparently had not read the paper
of Priest, Boies and Goltz'" published in 1947. In Wesselhoeft's20
statement that «these authors had failed to emphasize postural drain

age" there is, in Moshers'" words, «a grain of truth but only a

gram. Priest, Boies and Goltz'" had not emphasized posture be
cause they had found that patients did not long tolerate the best

position for decanting fluid from their tracheas. The angle made

by the trachea with the long axis of the chest necessitates a head
low posture to get the caudal end of the respiratory tree high enough
to empty fluid out of it. Polio patients become very rapidly fatigued
in this position. Rest and sleep are most important to the polio pa
tient as emphasized repeatedly by Wilson. In the mild case post
ural drainage is of course worth trying but expecting it to do the
whole job in the severe case is asking too much.

In 1947 Priest, Boies and Goltz'" discussed "unsuccessful meth
ods of aspiration" at length. Continuous and intermittent pharyn
geal suction, O'Dwyer tubes, water suction, types of pharyngeal
catheters, intratracheal tubes and various suction pumps were con

sidered. Postural drainage should have been included in this part of
the paper since it had been extensively tried out. Galloway'" has
written fully on this phase of the treatment of poliomyelitis.

Wesselhoeft's20 comment that «there was criticism of the indi
cations given and especially of the readiness to perform the operation
early to prevent future obstruction through laryngeal stridor" should
be put into proper focus. Laryngeal stridor had not been advocated
as a lone indication for tracheotomy but only in conjunction with
"recurrent cyanosis, coarse, bubbling rales in the chest and inability
to cough efficiently." Wesselhoeft's statement that «it is impossible
to gauge the value of the operation when performed early, because
there is no way of knowing whether it actually saved a life or whether
the patient recovered in spite of the added risk of the operation"
had been covered adequately in the 1947 paper and is self evident.
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On the other hand, it seems that withholding the operation and al

lowing the patient to die to prove that he actually will die is, again
in Mosher's phraseology.f" «being a purist to the point of sterility."

Papers reporting satisfactory results with the me'thod will now

be discussed. Weiland, Burbacher and Keiser2 (Coral Gables, Fla.)
in 1947 said that «to aid in keeping air passages open, a tracheotomy
may be performed. We feel that in selected cases the procedure is

of definite value and should be utilized.... There is no question
that suction through a tracheotomy tube is more efficacious in keep
ing the air passages clear than in the oral route... . . We do not

recommend it routinely in bulbar cases as some do, but we are fully
aware of its value and have utilized the procedure in several cases

to great advantage."

Mcl.orinan" reported three cases of tracheotomy in bulbar polio
myelitis. He says, «One patient died, and the recovery of the others
is considered to have been influenced favorably by the operation of

tracheotomy." McLorinan's case reports are particularly fine and
afford profitable reading. In one case he used an endolaryngeal tube
to relieve adductor spasm as evidenced by laryngeal stridor and a

change in the voice. This tube became blocked with mucus and

tracheotomy was carried out. McLorinan said, "This gave complete
relief." The patient went on to recover.

In his second bulbar poliomyelitis case McLorinan performed
tracheotomy when his patient became restless and cyanotic. He
evacuated "thick greenish pus from the trachea." The patient de

veloped intercostal and diaphragmatic paralysis and was put into a'

respirator. Here she improved although her "tracheabecame blocked
frequently." Twenty days later she was decannulated; she recovered.

Peterson and Ward16 reported on 400 poliomyelitis patients at

St. Luke's Hospital in Boise, Idaho. They said, C(1t is our opinion,
from our experiences in this epidemic, that tracheotomy when prop
erly indicated has been a life saving procedure."

,

Baker ' (Minneapolis) reported at the Rocky Mountain Confer
ence on Infantile Paralysis that "in many cases the lesions involve
primarily the cranial nerve nuclei, These patients often develop res

piratory difficulty due to laryngeal obstruction. In such cases tra

cheotomy, properly instituted, can often be a lifesaving device."
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Piszczek '" of the Cook County Department of Health, Chicago,
said, (The decision whether or not a patient can be benefited by tra

cheotomy is a very serious matter. A tracheotomy may be of great
value when the patient has a continuous problem with his salivary
and bronchial secretions. In a recent epidemic, the combination of

tracheotomy, respirator, helium and oxygen were used to good ad

vantage in the saving of human life. I have observed several almost
miraculous recoveries following tracheotomy, while on the other
hand I have seen a few fatalities immediately after surgery. I feel,
however, that if there is a consistent "drainage" problem of the

salivary and bronchial secretions a tracheotomy should be done. ,-'

Galloway" (Evanston, Illinois) said that "anoxia d-ue to accum

ulated secretion is a most important factor in bulbar poliomyelitis.
Early and adequate care, administration of oxygen, proper postural
drainage and aspiration will often suffice for recovery. With in

creasing signs of anoxia, further intervention must be weighed. Al
though the following recommendations are perhaps to be considered

only tentative on the basis of present understanding of the disease,
it seems that indications for tracheotomy in poliomyelitis should be

.

definitely set up. These are my own convictions, fortified by the
thorough study of Priest, Boies and Goltz'" of. a large number of
cases, and I believe them to be conservative. The indications for

tracheotomy in poliomyelitis are:

1. Fluid in the upper airway, with signs of anoxia increasing
in spite of the administration of oxygen, postural drainage and aspir
ation. Restlessness, dyspnea, cyanosis, disorientation and mental de
pression are important determinants.

2. Unconsciousness or marked restlessness in a patient not pre
viously'treated and not responding to other treatment in a few
minutes.

3. Marked restlessness or stupor in a patient in a respirator
even if he apparently has a spinal type of poliomyelitis.

4. Fluid accumulation not otherwise easily and certainly taken
care of in a patient requiring the respirator.

5. Rapidly progressive bulbar symptoms, as recommended by
the Minneapolis gr<?up. Most of our patients in this group had had
an onset with severe vomiting.
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6. Bilateral paralysis or spasm of the vocal cords.

7. Markedly increasing signs of vasomotor failure not explained
as due to a cause other than anoxia.

8. Untrained or inefficient attendants, inadequate equipment,
or poor cooperation of the patient, with doubt that the airway will
be kept constantly free of secretion."

Galloway continues: "Tracheotomy is more necessary when the

attending team has had little experience with the disease. If all the

personnel were thoroughly trained and the mechanical arrangements
perfect, tracheotomy might be seldom required. But unforeseen
failures occur too easily. For instance, an assistant substituted,

'against orders, a fine medicine dropper tube for a proper glass con

necting tube and thus prevented proper aspiration, which made an

emergency tracheotomy necessary. In another instance an untrained
attendant relieved the' experienced nurse. Poor aspiration during
two half-hour periods led to anoxia from which a decerebrate state

developed."

Wilson17 in 1948 gave a rather extensive discussion jrf trache

otomy in bulbar poliomyelitis which is worth quoting here. It fol
lows: "Tracheotomy is a radical step but often life saving. Its

purpose is to furnish a free airway so that the air- necessary for

respiration does not need to be moved down a, pharynx full of secre

tions and through a larynx continually in spasm. Tracheotomy is
often dramatically effective. One' need not comment on the dangers
of tracheotomy such as from pneumothorax and infection, although
the latter danger is lessened nDW with our effective, antibiotics. One
should 'attempt to carry out tracheotomy long before severe chok

ing attack or attacks of cyanosis make it obviously necessary as a

last desperate attempt to save life. The indication, therefore, de

pends upon the success of the other two forms of treatment, postural
-drainage and aspiration, in keeping the pharynx clear. Although
the pharynx may be clear enough by these techniques to prevent only
occasional choking, if it cannot be kept clear enough' so that the
patient can also get rest, a tracheotomy should be carried out. One
should consider the seriousness of, the situation in a patient with
pharyngeal paralysis whose every breath must be a consciouly cal
culated and planned one, with inspiratory muscles continually alerted
to a sudden expiration, which will be initiated by even slight aspira-
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tion. Such a patient gradually develops such extreme fatigue that
he eventually lapses into unconsciousness even if this state has not

resulted from aspiration and anoxia. These dangers must be pre
ven ted at all costs."

"There has been a recent wave of enthusiasm for tracheotomy.
A tracheotomy most certainly is not necessary for every case of
'pharyngeal paralysis in poliomyelitis. In fact, in my experience, it
is necessary in only a small fraction of all «bulbar" patients. There
are many cases of palatal paralysis which simulate pharyngeal para
alysis where obviously it is not necessary. Frequently, good results
from careful and critical medical care can be obtained without re

sorting to a tracheotomy, but constant observation during the first
few hours of contact with the patient is necessary to make it evi
dent whether or not it will be necessary."

«In case of the majority of patients with mild or moderate
brain stem involvement, successful treatment depends considerably
on one's ability to get them to relax. One must make a serious ef
fort toward avoiding excitement and, giving a -patient confidence.
An otherwise simple situation can be rapidly changed for the worse

when physicians and other attendants rush in an excited way around
a room, hang a patient up by his feet to give him postural drainage,
and thrust aspirators into his throat vigorously 'with an air of excite
ment. Although I realize the difficulty in distinguishing the results
of treatment from the effects of the progressive disease itself, I be
live fear in a patient will greatly prejudice his outcome. A calm
but certain worker with an attitude of confidence can do a great
deal to make the simplest means of treatment of this disease effec
tive. In certain patients one can tell in a very few moments that

they are going to be so tense that they will not easily submit to

effective aspiration of the throat. Such a patient will probably
need a tracheotomy. In deciding upon this important step, there
fore, evaluation of a patient's emotional stability is just as important
as any other part of the physical examination. Because of the very
great emotional disturbance that some patients exhibit, it is tempting
to resort to sedatives. It is doubtful that sedatives are ever justified
because one is always uncertain how much of the excitement and
fear is something that could be alleviated by a sedative and how
much is actually due to anoxia or fatigue, as a direct effect of pharyn
geal paralysis. Under such circumstances, a patient cannot be given
the luxury of rest and a tracheotomy will be necessary."
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"Although there is room for differences of opinion, in my own

experience it is wise to carry out the tracheotomy under an anes

thesia and-in children, at least, avertin has seemed rather ideal. The
excitement of tracheotomy done under local anesthesia can be fol
lowed by such rapid increases in th� rate of the heart that one cannot
avoid the feeling that it is a direct result of too great trauma and
emotional stimulation." Wilson continues, ((Much more could be
said about the techniques of many procedures that have been out

lined. How should oxygen be administered? With a tracheotomy,
it is quite easy to administer oxygen with various types of apparatus
such as a small cone over the tracheotomy opening. The greatest
problem in any situation where there is a tracheotomy is to give the
oxygen while at the same time leaving free access for observation

. of plugging of the tracheotomy tube with secretions and for
aspiration."

Grulee and Panos'P writing from the pediatric department of
the University of Minnesota hospitals emphasized that in their cases

«the decision for tracheotomy was reached only after careful ap

praisal by both pediatricians and otolaryngologists of all contingent
circumstances and was necessarily based on relative, rather than ab

solute, indications. For example, 96 of 107 patients with bulbar

poliomyelitis had demonstrable involvement of the tenth cranial
nerve and 55 of these had definite dysphagia (20 patients had tra

cheotomies). Thus, the involvement of the tenth cranial nerve with
or without dysphagia did not alone constitute a valid indication for

tracheotomy, although it did serve as a signal for especially close
observation. The presence or imminence of anoxia, .as manifested

by the following signs and symptoms, formed the basis for the de
cision to operate: irregular, shallow and periodically apneic respira
tions; exhaustion, agitation, restlessness or apprehension; progression
of bulbar involvement, with increasing dysphagia, and the. presence
of suffusion, cyanosis and retraction of the chest wall. An attempt
was made to anticipate the need for early tracheotomy by carefully
weighing each of the aforenamed signs, since little benefit could be

expected from the procedure in the presence of such obvious and
late signs as extreme cyanosis, gurgling of aspirated fluids and re

traction of the chest wall. Thus, it was felt that any patient mani

festing rapid progression with difficulty in swallowing was a candi
date for elective operation. Likewise, a patient who became agitated
and apprehensive, in spite of continuing apparent success in man-



TRACHEOTOMY IN BULBAR POLIOMYELITIS 117

aging secretions, was considered to be showing signs of anoxia and,
therefore, to be deserving of tracheotomy. The further adaptation
of the oximeter to the study of oxygen saturations in such patients
will doubtless expedite the decision for operation."

Grulee and Panos'f based their report on 20 pediatric patients
who were subjected to tracheotomy. 17 were boys and 3 were girls.
All had involvement of the tenth cranial nerve with dysphagia.
10 died. Grulee and Panos'f comment that, (There can be little
doubt of the efficacy of tracheotomy in certain cases of the bulbar
form with progressive involvement of the muscles of deglutition
and respiration, but without extensive direct involvement of the
respiratory and circulatory centers in the medulla." _

Kubicek et aP3, 14 (Minneapolis) have contributed very signifi
cant papers on the physiology of respiration during poliomyelitis.
They devised an efficient means for giving humidified oxygen under
positive pressure through a tracheotomy tube. Photoelectric oxi
meter measurements were used to establish blood oxygen levels. Any
one treating bulbar poliomyelitis will profit by reading these papers.

Grulee et aP5 carried on a most illuminating round table discus
sion on all phases of bulbar poliomyelitis at die Pediatric Academy
meeting in Dallas in 1948. One can become familiar with most of
the points of view on bulbar poliomyelitis by reading this discussion.
The statements by Wilson as part of this round table express a very
common sense viewpoint on tracheotomy in bulbar poliomyelitis.
Wilson15 said, "Indication for a tracheotomy can best be expressed
this way: When careful attempts at postural drainage and aspira
tion with a good apparatus, gently but firmly used and running at

the right pressure, is ineffective in allowing the patient to rest and

sleep, then a tracheotomy will be necessary. One should not wait
for severe choking attacks with cyanosis to prove its necessity. Tra

cheotomy, however, is not necessary in all patients with pharyngeal
paralysis. It certainly is not necessary in all patients who have to

be placed in a respirator, and patients who have pharyngeal paralysis
often are harmed by a respirator. One should carry out a combina
tion of the two treatments only when both conditions that indicate
them exist, that is, pharyngeal paralysis and respiratory muscle par
alysis. There are times when it is extremely difficult to tell whether
a patient's respiratory difficulty is due to central disturbance of the
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respiratory center or pharyngeal secretions. In that case, a trache
otomy is justifi�d even though it may prove to be ineffective."

Strobel and Canfield'" (New Haven, Conn.) in 1950 reported
on 10 patients tracheotomized for, secretional airway obstruction in
bulbar poliomyelitis. Half of their patients died. No death was

attributed to the tracheotomy. The authors thought that trache
otomy was delayed too long in four patients whose lives might have
been saved by earlier operation.

Miller and Buck22 (Los Angeles) in 1950 discussed experiences
with 181 tracheoto�ies in 351 patients having bulbar poliomyelitis.
Their series is the largest ever reported. They concluded that tra

cheotomy plus use of oxygen or air under positive pressure saved at
, least half of the patients who previously died of anoxia, atelectasis,
pulmonary edema or pneumonia.

Sjoberg'" (Stockholm) in 1950 described 14 bulbar poliomye
litis cases with only 2 fatalities. Sjoberg's paper is most illuminating.
Among other things he advances the concept that airway obstruction

may «be caused by paralysis of the anterior neck muscles as well as

of the pharyngeal constrictors. There results a contracture or tonus
excess in the antagonists, i.e., in the remaining, non-paralyzed muscles,
which normally maintain the larynx in position.... The result is

, that the larynx is pulled upward and backward, thus blocking the
air passage to the trachea." A notch is formed ·above the hyoid
pone as the larynx is pulled into this malposition. Sjoberg has photo-
graphs illustrating this.

.

Sjoberg admits the possibility of fluid obstruction in the airway
but thinks mechanical obstruction is more common' than is generally
recognized. But he believes tracheotomy to be useful for relief of
both types of obstruction by providing ingress for' air and for aspirat
mg devices to remove secretions.

Mitchell and Hi1l27 (Des Moines, Iowa) in 1950 discussed 39

cases of bulbar poliomyelitis seen during 1949. They did trache
otomies on ten and four died. Mitchell and Hill said 'that «it was

our impression that the six who lived did so because of tracheotomy."
Since the last report in 194724 169 cases of bulbar poliomyelitis

in adults and children have been encountered at the University of
Minnesota. 56 have had tracheotomies; of these 28 died while 53
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of the entire 169 died. This is not an impressive survival rate, but
this small group has no statistical significance. One must judge each
case by itself. It seemed to the physicians in charge of these pa
tients that tracheotomy had contributed materially to the survival
of some patients. In reviewing the records of these patients we

realized again that waiting for an episode of severe respiratory ob
struction before carrying out tracheotomy, particularly in children,
in great part defeated the purpose of the tracheotomy. The purpose
of tracheotomy is to prevent obstruction, and not primarily to over

come it after it has occurred.

SUMMARY AND COMMENT

In 1947 a large poliomyelitis epidemic was reported from Minne

apolis." Since then additional bulbar poliomyelitis cases were en

countered. Some of these patients had tracheotomies. The com

pilation of numerical data follows:

1946 1947-51

Bulbar Cases 400 169

Tracheotomies 75 56

Lived 104

Tracheotomized and lived 29 25

This is not an impressive survival rate. It seemed to those review

ing these patients' records that delaying tracheotomy until severe

respiratory obstruction occurred defeated the purpose of treache

oto�y.
Since 1947 about twenty-six papers on the question of trache

otomy in bulbar poliomyelitis have appeared in the world literature.
An upsurge in interest has been obvious. This has been rather un

justly termed "a wave of enthusiasm" by several writers. Enthus
iasm in this sense has no place in the balanced judgments of physicians.
It would be more proper to say that physicians have become aware

of the possibility of helping some persons afflicted with a hitherto
fatal malady and felt a justifiable satisfaction at the prospect. No

paper advocating tracheotomy could be said to be improperly enthus
iastic.

All shades of opinion are found in the papers reviewed. The

preponderance favors tracheotomy in certain cases of bulbar polio-
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myelitis. Secretional obstruction to the airway is the main indication

recognized. Pharyngeal paralysis alone is not a proper indication for

tracheotomy. There must be inability on the part of the patient to

clear his ow!1- airway of obstructing secretions. Mechanical obstruc
tion of the pharyngeal airway due to paralysis with resultant distor
tion of the shape of the pharynx was reported by Sjoberg'" as an ad
ditional reason for performing tracheotomy.

Tracheotomy is regarded as a dangerous and mutilating opera
tion by some authors; therefore they believe it should be withheld
and used mainly as a last resort. Others feel that using it early pre
vents some brain damage by insuring a more adequate oxygen supply
during the disease.

The authors of this paper feel that tracheotomy ought to be
done early when needed; that it adds very little to the risk when done

properly; that the so-called mutilating nature of the procedure has
been much exaggerated- and is not justified when the operation is

correctly carried out; that tracheotomy contributes greatly to the

patient's chances when he is unable to clear his own airway of secre

tion; that administration of humidified oxygen under positive pres
sure through the tracheotomy tube14,28 is a most important form of
adjuvant therapy; that criteria for tracheotomy cannot be hard and
fast, but that each case is a law unto itself; that tracheotomy should
not be done unless other methods of emptying the patient's airway
of obstructing secretions have failed to keep _ the airway clear (phar
.yngeal aspiration, bronchoscopy, postural drainage); that trache ...

otomy has a limited but important place in the therapy of bulbar
poliomyelitis, and that for the patient who needs it, ,it may be life
saving.
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DISCUSSION

LAWRENCE R. BOIES" M.D.: Twenty years ago when I started to practice
my specialty in Minneapolis, one of our very difficult and serious problems was

the clinical entity known as acute laryngotracheo bronchitis. Resistance was

common among the pediatricians and not a few of the physicians practicing lar
yngology toward

_

the performance of tracheotomy, too often until it was too

late. I witnessed a gradual change in this attitude. The improved supportive
care of these cases in the matter of adequate humidity and the control of the
infection with the use of the sulfonamides and the antibiotics have undoubtedly
been the largest factors in lowering the mortality from this disease. However,
today there seems to be little doubt about the importance of tracheotomy in the
case that does not improve promptly under modern medical therapy.

Tracheotomy in certain cases of bulbar poliomyelitis is now being resisted
in certain localities by certain physicians who make three claims: 1, that it is

unnecessary; 2, that it adds to the morbidity; and 3, that it is a mutilating
operation.

It is obvious from Dr. Priest's references that- the preponderance of opinion
seems to have established the fact that _ it is necessary for instant and repeated
tracheal suction, and in the occasional case of laryngeal obstruction.

It _ is my experience that a skillfully performed tracheotomy followed with
experienced nursing care, and with .postoperative attention to the prevention of
secondary infection through the use of antibiotics adds little to the morbidity
of the patient, and that it is not a mutilating operation.

It is interesting to note that tracheotomy is now being recommended for the

prevention and treatment of post-operative pulmonary complication in the man-

agement of certain other conditions.
.' , .... ,_

In a recent issue of the Journal of Surgery (28:801-811,1950) there ap

peared an article entitled "Tracheotomy in the Management of Head Injuries"
from a group identified with the Ochsner Cl;n,ic in New Orleans. Their thesis
is that when unconsciousness as the result �f hedd' injury is likely to persist more

than 24 hours, tracheotomy should be performed promptly to maintain efficient
aeration of the lungs.

' '_ -'I'� ,: ,:'" "i,' f' ,',

j" {(.' .f '

In the April 1951 number :o,f.,the' Archives of Otolaryngology there appears
a paper entitled the "Treatment of Pulmonary Complications in Neurosurgical
Patients by Tracheotomy." This paper is by Taylor and Austin. One is a laryn-
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gologist, the other a neurosurgeon. Their report is based on 15 neurosurgical
cases who after operation were aided by tracheotomy as a means of keeping the

lungs constantly clear and enhancing oxygenation. They stress the facts that
certain features about patients who have undergone intracranial surgery make
the usual methods of clearing the lungs impractical. These are: 1, depressed
cough over an extended period; 2, aspiration of food or liquids into the lungs,
with or without weakness of the 9th and 10th cranial nerves; 3, obstruction by
relaxed pharyngeal musculature; and 4, reaccumulation of obstructive secretion
after bronchoscopy or tracheal aspiration.

These features are also the ones encountered 1D certain cases of bulbar
poliomyelitis.



TRACHEOSTOMY IN BOTULISM AND RESIDUAL

POLIOMYELITIS

HENRY B. ORTON, M.D.

NEWARK, NEW JERSEY

In May, 1948, I reported three cases of botulism before the New
York LaryngologicaI. Society; two of the patients died and the third
on whom a tracheostomy was performed 'survived. These reports
are not published.

In 1949 Boffenkamp and Priest published in the Annals of

Otology, Rhinology and Laryngology, an excellent paper on Trache

ostomy in Botulism, as the first case in literature in which treache

ostomy was performed. The case that I am reporting I believe will
be the second to be recorded.

This paper reports three cases of botulism, all in one family,
who, after the ingestion of tainted home-canned peppers, developed
the disease. Two of the patients died as the result, and one on whom
a tracheostomy was performed survived. -

Botulism has been recognized since 1820. The toxins liberated
by bacillus botulinus acts peripherally on the nervous system. .All
of these cases ran the true clinical course of the disease, namely, all
had partaken of the same tainted home-canned peppers. The symp
toms developed within twenty-four hours. They all had vomiting
and nausea, dimness of vision, followed by diplopia and dizziness.
This was followed by fatigue and extreme muscular weakness, marked

dysphagia and dyspnea. Irritability of the patients resulted from
their inability to clear their throat of the htick mucous, or to swallow
their saliva. The breathing became very difficult and the patients.
grew very apprehensive, giving the picture of one fighting for air.

Bronchopneumonia resulted from the aspiration 'of pharyngeal secre

tions, and death was due to respiratory failure. Two of the patients
died on the seventh day.

The similarity of botulism and bulbar poliomyelitis is striking.
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REPORT OF CASES

CASE I.-S. P., white male, aged 52 years, was admitted to the Essex County
Isolation Hospital February 26, 1948, with the history of having been ill for five
days previously, with acute paralysis and blindness, followed by diplopia. The
patient still had diplopia for vision of about ten feet. This was soon followed
by difficulty in swallowing. The day following the onset of his illness the patient
was admitted to the Mountainside Hospital complaining of pain in his throat.
A diagnosis of acute poliomyelitis was made, and he was then transferred to Essex

County Isolation Hospital.

On admittance to this hospital the patient was found to be acutely ill and
on examination his condition was as follows:

Head: no gross pathology was noted.

Eyes, Ears, Nose and Throat: the pupils are somewhat irregular but equal.
They respond to light; accommodation is questionable. He has weakness of both
eyes in the lateral motion. There are dried secretions on the palate and pharynx.
The uvula is in the midline. There is partial paralysis of the palate and he cannot

extend the tongue.

Neck: no weakness of the sternomastoid muscle. No masses III the neck.

Chest: The heart is normal and the lungs are clear.

Abdomen: is soft, no masses. The kidney, liver and spleen not palpable.
Extremities: the reflexes are equal and physiologic, no Babinski, no Kernig,

and the skin is clear.

Diagnosis: Food intoxication, Trichinosis or Botulism.

Two days later the Board of Health reported that canned peppers, prepared
at home, was the source of the infection.

The prognosis of the patient became progressively worse; he had several epi
sodes of respiratory difficulty due to mucous plugs. On February 28th at 10:50

a.m. the patient had acute respiratory distress, he became cyanotic, thrashed around
violently in bed for about 30 seconds and expired; resuscitation was unsuccessful.

Clinical Course: On admission the patient's face was flushed; the pulse of
good quality, and regular. His throat was very painful and he was unable to

swallow. His mouth was dry and he was unable to take water by mouth. He
was very lethargic but spoke coherently. His temperature on admission was 99

and it did not rise until the day he expired when it reached 100.4. Respiration
was 20 to 30 and pulse 80 to 90. Botulinus antitoxin, thirty thousand units in
1000 cc of 5 % glucose, was given intravenously. Continued suction was applied
to the pharynx, and 200,000 units of penicillin was given. The patient's swal

lowing became progressively more difficult. He had difficulty in speaking, be
came very lethargic and was unable to cough up the mucus. The following day
the respiration became labored, his face was flushed and he was unable to speak
or swallow. He became cyanotic, his pulse Was weak, his respiration very labored;
he was restless, the pulse was thready, and he expired two days after admission
to the hospital, and five days after the ingestion of the tainted peppers.

Laboratory Report: Spinal puncture crystal clear. No cell count. Total
protein 29 mgs per 100 cc. Sugar 50 mgs per 100 cc. Negative culture. Hemo-
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CASE OF BOTULISM

Fig. l.-Roengenogram showing drowned lung, 3-2-48, 5 days after
admission.

Fig. 2.-Roentgenogram showing beginning clearing after broncho
scopy and tracheotomy, 3-10-48, 8 days later.

Fig. 3.-Roentgenogram showing tracheotomy tube in position and
right diaphragm elevated, lung clearing, 3-22-48, 12 days later.

Fig. 4.-Roentgenogram showing considerable clearing of lung, 4-5 -48,
14 days later. •
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globin 87%; Leucocytes 7,500; Polyneuclears 71 %; Lymphocytes 24%; Mono

cytes 2 % Basophiles. Plasma cells 1; Band forms 1; No shift to the left. The
urinalysis: acid 1070, albumin and sugar negative. Acetone 3 plus; microscopic-
ally negative.

'

CASE 2.-A white male, 61 years, of age was admitted to the Essex County
Isolation Hospital on February 26, 1948 with the diagnosis of Acute Poliomye
litis, and with a history of having been ill since Saturday, February 21st. This
patient was apparently the first of the three to become ill. It was difficult to

get an accurate history from the patient. He complained of a sore throat and
headache, had difficulty in swallowing and had no diplopia.

Physical Examination: A 61 year old white male, who appears moderately ill.

Head: no gross pathology noted.

Eye, Ear, Nose and Throat: pupils are round but unequal. The left re

sponds to light; the right is sluggish. Both pupils appear steamy. There is ptosis
of the left lid. The tongue is extended in the midline. The uvula is in the
midline. There is no marked' paralysis of the palate. The patient can take
small amounts of fluid slowly. .

Neck: no weakness of the sternomastoid muscle. No masses in the neck.

Chest: The heart IS somewhat enlarged; no thrills. Has systolic murmur.

The lungs are clear.

Abdomen: soft, no masses; kidney, liver and spleen not palpable.
Extremities: reflexes physiologic and equal.
On February 28th the patient was becoming progressively worse. The respir

ations were difficult and he became weaker. It was impossible to keep the patient
in the postural drainage position; his condition was steadily becoming worse with

cyanotic shallow respirations and he expired at 4: 5_0 p.m ..

Clinical Course: On admission the patient was apparently acutely ill; his
face was flushed; the pulse quality good and respirations easy. His throat was

very painful and thick tenacious mucus was suctioned from the pharynx. ,He
was unable to swallow. His voice was very husky and he coughed frequently.
He was given 5 % glucose in 1000 'cc saline intravenously.

.

Constant suction was applied to th; pharynx. The patient became very
lethargic and was unable to take liquids. His face was flushed, and the skin warm

and dry and he was extremely restless. The following day respirations were

difficult and labored; he was unable to swallow and artificial feedings were neces

sary; suction was used frequently. Respiration finally became more labored, he
was perspiring freely, his face was flushed and he was not cooperative; he thrashed
about and voided involuntarily. On February 28th he was very cyanotic, his
respirations were labored and shallow and he did not respond to voice. His color
was poor, and he expired two days after admission to the hospital.

The temperature of 101.6 dropped to 99 on Feb. 27th the day after ad
mission, it then elevated to 100.6 and dropped to 99 just before he expired. Res
pirations 20 to 40 and pulse 100 to 130. Penicillin 200,000 units was given, plus
thirty thousand units of antitoxin in glucose intravenously.
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Laboratory Report: Spinal fluid normal. Urine negative for any pathology,
Blood hemoglobin 81%; Leucocytes 8,550; Polyneuclears 80%; Lymphocytes 14%;
Monocytes 4%. Plasma cell 2; Band forms 10; Segmented forms 70; Neuclear
forms 7; shift to the left.

CASE 3.-A white female, aged 25 years, was admitted to the Essex County
Isolation Hospital on February 26, 1948. The patient was taken ill while dancing
five days previously when she suddenly became dizzy, The following day she
began to have difficulty in swallowing which progressed rapidly. She had attacks
of nausea, vomiting and regurgitating through the nostrils. The patient's father
and uncle had the same condition.

Physical Examination: A poorly developed female appearing acutely ill.

Head: No gross pathology noted.

Eyes, Ear, Nose and Throat: The pupils are round and equal and respond
to light and accommodation. The external ocular muscles a-re normal. There
is no facial paralysis. The tongue deviates from the midline. The uvula is in
the midline. Pharynx is not congested.

Neck: no masses. No weakness of the sternomastoid muscle and no rigidity.
Chest: The heart is normal. Lungs are clear except at the right base pos

teriorally where an occasional wheez is heard.

Abdomen: Abdominal reflexes are present; no masses. Kidney, liver and
spleen are, not palpable.

Extremities: The reflexes are equal and physiologic.

Clinical Course: On admission the patient appeared rather ill; pulse was

very rapid, of good quality; respirations were very shallow and appeared labored.
The patient had a frequent short unproductive cough. The eyes were very

puffy. A spinal puncture was done. The patient could not take liquids, and
had some difficulty in breathing. She was restless and gasping for breath. She
had a constant harsh cough and tried to clear her throat. 200,000 units of
penicillin was given also 1000 cc of 5 % glucose in saline was given intravenously.
The next day the patient appeared a little better. Later in the morning she be
came restless and had more trouble swallowing; it was impossible to get rid of
the thick pharyngeal secretion, wherefore she was placed in a postural drainage
positron. On February 28 the Board of Health reported the illness as due to

ingestion of tainted home-canned peppers. 200,000 units of penicillin and 30,000
units of antitoxin in 1000 cc of 5 % glucose were given intravenously. The pa
tient was still complaining of difficulty in swallowing and speaking, and was having
some abdominal pains. The respirations were labored and was speaking only in a

whisper. There was incontinence of urine. On March 1, 1948 there did not

seem to be any change in the patient's condition; the temperature had been rising
for the past three days. Examination of the chest showed dullness in the lower
half of the chest, on the right, posteriorly. The patient was weak and exhausted
and breathing was still difficult. She was going progressively down-hill.

,.

X-rays showed clouding of the right chest in the lower half and a shift of
the mediastinum. The patient became cyanotic and the breathing was more

labored. The right side of her face was swollen and the right eye edematous and
almost closed.
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CASE OF RESIDUAL POLIOMYELITIS

Fig. 5.-Roentgenogram showing emphysema in the tissues and be
ginning drown lung, 3-9-49. Picture taken on admission.

Fig. b.-Roentgenogram showing increased emphysema and drown lung,
3-10-49, next day.

Fig. 7.-Roentgenogram after mediastinotomy and with Wangenstein
apparatus applied, 3-12-49, 2 days later.

Fig. 8.-Roentgenogram after tracheostomy showing clearing of lung,
3-18-49, 6 days later.



132 HENRY B. ORTON

On March 4, 1948, the pulse was rapid, the respirations shallow, the tongue
thick and she was having marked difficulty in breathing.

At ,.this time I suggested tracheostomy and bronchoscopy. A broncho
scopy was done first and considerable amount of secretion was aspirated from the
right side; this was followed by a tracheostomy.

On March 5th the patient appeared slightly improved and the tube feeding
was continued. On March 7th she was considerably improved but still unable
to swallow. She continued to improve and the swallowing also slowly improved.
On April 7th she was again swallowing normally and the action of the cords was

normal. The tracheostomy tube was removed and the patient was discharged from
the hospital on April 21, 1948.

Laboratory Report: February 26, 1948: the spinal fluid crystal clear; cell
count O. Total protein 29 mgs. per 100 cc. Sugar 50 rugs per 100 cc. Culture
negative. On February 27th the blood hemoglobin was 84%; Leucocytes 14,800;
Polyneuclears 87%; Lymphocytes 4%; Monocytes 8 %; nuclear index 4, with
marked shift to the left. The urinalysis: showed acetone and albumin for the
first week, then became normal. The x-rays on March 2nd showed definite
atelectasis of the right lung, the mediastinal contents retracted to the right. On
March 10th the left lung was clear but patient still had some atelectasis on the
right. On March 22nd the-right diaphragm was high but smooth; the left showed
no abnormality. On April 5th the lung was clearing considerably.

The similarity of symptoms of botulism and bulbar poliomye
litis is manifest, and the performing of a tracheostomy in both has
definitely a very beneficial, if not a curable effect.

I shall now very briefly report the case of bulbar poliomyelitis.
D. B., a white male, aged 17 years, on whom I had performed a tracheostomy

8 months previously, was decannulated and discharged from the hospital with a

residual paralysis of the left cord and palate. This was in 1948. I did not see

him again until March 9, 1949, when lie was admitted to the Presbyterian Hos

pital with a diagnosis of pneumonia. At this time I found not only a drowned
lung but also emphysema of the neck and face. X-rays showed a mediastinal
emphysema, the result of the patient's attempting to cough' up secretions.' He
was placed in an oxygen tent to ease the breathing. The next day he was very
much worse, the emphysema had extended over most of his body and his breath
ing became very much embarrassed. X-ray showed that the heart had shifted
to the opposite side. To provide an exit for the air in his tissues a cervical medi
astinotomy was done while the patient was in the oxygen tent. A Wangensteen
apparatus was applied to the opposite area for suction. Following this the patient
seemed to iniprove until the third post-operative day when it became necessary
to perform a tracheostomy, which was done while the patient was in the oxygen
tent. As soon as the trachea was opened he was able to cough tip a large amount.

of secretion through the tracheostomy tube. His condition improved, the em

physema subsided and he was discharged from the hospital on the twenty-fourth
day, still wearing the tracheostomy tube.

The interesting points about these two cases are: 1) the in

ability to clear the larynx of secretion by coughing, and 2) the
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ease of clearing the secretion through the tracheostomy tube by
coughing.

In the case of botulism the patient had no paralysis of the larynx,
whereas in the bulbar poliomyelitis case the patient had a recurrent

paralysis on one side, yet the same type of cough was noticed in both
cases. What is the innervation to cause this? I have endeavored to

find out and the following may have some bearing on the subject.
Sensation is served by the recurrent laryngeal .nerve up to the

level of the vocal cords, and by the internal branches of the superior
laryngeal nerve above this point.' The vagus is composed of various

types of fibres which includes a large number of splanchnic efferent

(parasympathetic), and also many splanchnic afferent fibres. In

general the parasympathetic efferent fibers of the vagus both in the
thorax and in the abdomen become intimately associated with the
sympathetic fibres, and it is impossible by dissection to unravel the
two sets. In the respiratory system the vagal fibres induce bron
chial constriction. The many splanchnic afferent fibers incorpor
ated in the vagus have a field of distribution, equally wide, from the

respiratory tract. The muscular branches supply the trachea, and
inferior constrictor muscle of the pharynx, and communicating
branches to the inferior cervical ganglion of the sympathetic. The
thoracic plexus and the' pulmonary plexus, are predominantly vagal
parasympathetic. Does the constriction of the inferior constrictor
muscle of the pharynx, plus bronchial constriction cause this tre

mendous explosive cough when the tracheostomy is done?

CONCLUSION

Three cases of botulism are reported. Two of the patients died
and the third on whom a tracheostomy was done, in addition to'

the usual treatment, was the only one who recovered. In view of
the similarity of botulism and bulbar poliomyelitis, it is advisable to

do a tracheostomy in both conditions in addition to the routine
treatment of botulism, when that exists.

SUMMARY

Three cases of botulism, in one of which a tracheostomy was

performed are reported; as well as a case of residual bulbar polio
myelitis in which a tracheostomy was done following mediastinal
emphysema.
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The sudden expulsion of mucus from the trachea after tracheo

ostomy is performed, both in botulism and in bulbar poliomyelitis,
suggest further study of the innervation of this area.

In the case of botulism there was no paralysis of the larynx.
In the bulbar poliomyelitis case there was a recurrent paralysis

on one side.

The same type of cough was seen III both cases. Why?

224 DELAVAN AVENUE.
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DISCUSSION

JAMES A. DOWNING, M.D.: We in Des Moines work at the Ramond Blank
Memorial Hospital for Children. I am the "plumber" of the Polio team and
sort of a "brother-in-law" to the pediatricians. We don't have any research

laboratory in the hospital to fall back on and what we have done we had to do by
trial and error and a lot of it: has been error. We made very poor progress in
our care of polio bulbar cases until we got the report from Dr. Boies and Dr.
Priest and their crew and we literally swiped their 02 dispensor. We made our

own. It is rather crude but it works. It uses a plastic c

balloon from the dime
store or rubber-bag from the anaesthesia deptartment for the air-oxygen reser

voir and we made our air valves out of duck calls plugged off with liquid solder.
Once in a while they squawk but they work. There isn't anything very hard to

set up about that. I think we put the whole thing together i� one hour, and
one-half. We made.it so we could have two patients 'at the same time and run

them both on' the same 02 dispenser. It worked beautifully without any cross

infection.

We had in the '50 and '51 epidemic about 300 'cases of polio and better
than 30 per cent of those were bulbar as far as I can remember.. We had nine
tracheotomies in the fall of 1950, with two deaths. One was practically dead on

arrival. We did an immediate tracheotomy. I mean immediate because Dr. Hill
insists we are to be able to a. tracheotomy on a half hour's notice and we keep
our room set up and the instruments sterile. The second 'death was due to my own

error. I did not recognize the recurrent laryngeal paralysis, or'spasm, whichever
Dr. Galloway calls it. I don't know which it was but he lived about eight or ten

hours but had too much myocardial damage. His color; cleared up and he was

conscious but I was just too slow. Two others were not worth the effort. They
both had almost complete spinals, plus bulbar. They were almost completely
paralyzed. I think tracheotomy was a mistake. We had five, four girls who
could be mothers, and a boy who can be a papa with a big family probably, with
excellent recovery.
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We have no particular routine that we go through as to when we do a trache

otomy. We do it when we have to. We do posture and by posture I mean that.
We have a resident who takes Dr. Galloway's 30° posture seriously and it had
to be absolutely 30°, no more no less. We do nasal suction, oxygen and pharyn
geal suction. I am a firm believer in oxygen. I had two coronaries and I know
the immediate relief you get from oxygen inhaled and if oxygen is good for the
cardiac muscle isn't it good for the cells around the bulbar region that are short
of oxygen and swollen? That much of the therapy outside of the mechanics I
had something to do with.

The ones that we put in the respirator-very few of them-have been able
to carry themselves along even with suction and oxygen without tracheotomy.

Doing a tracheotomy in a respirator is not fun. We 'do them all with a

bronchoscope for two reasons. It is very much easier and you can put the oxygen
on the bronchoscope and the five or six minutes you use in doing a tracheotomy
will not asphyxiate the patient.

By the rule of thumb and trial and error, we have devised about the follow
ing for positive and negative, about 12 negative and 8 positive, for two reasons.

The first one is that the positive pressure helps clear the airway and gets the
mucus out of the small bronchi where we cannot get at it by suction. The other
is you stop general capillary bed stasis by positive pressure. As I remember, Dr.
Pressman said that the exchange of oxygen and carbon dioxide is at the begin
ning of expiration when the alveoli are stretched. I hope I have that right.
That is the way I remember it. So we have got to get some positive pressure on

the alveoli. You do that both with positive pressure, both with the respirator,
and positive pressure with the expiratory rubber tube.

We have borrowed from everybody; from Dr. Galloway; the University of

Minnesota; and others. Dr. Galloway, I think on Monday made one very pertient
.

observation. You can use all the calorimeters and flame photometers and carbon
dioxide combining powers and everything else but that does not take the place
of clinical observation. You have got to use the thing the Lord gave you 'be
tween your ears.

It does not take any more nursing care, I doubt if it takes as much nursing
care to take care of tracheotomy patients in a respirator as one in a respirator
that is pooling. It depends upon what confidence you have in the residents. We
have just pediatric residents at our hospital. As to your nursing staff, if you have
a good hardboiled Irish sergeant nurse at the top she can tell you when to do a

tracheotomy better than you can yourself. The idea is not to let hypoxia and the
carbon dioxide build up get ahead of you. You don't dare to be too little or
too late.

One thing about this paralysis of swallowing and the feeding tube-and we

also found this out the hard way-if you put a feeding tube down you have
to give solutions slowly. The stomach won't tolerate it; you cannot take a

pitcher and pour it in and leave. It must be put in by the drip method. Then
the problem of regurgitation from the stomach and bypass aspiration; a snug
fitting tracheotomy tube will prevent this. We have had no trouble with tracheal
slough from a tight fitting tracheotomy tube.

ALDEN MILLER, M.D.: Unfortunately in Los Angeles County we have a

great deal of poliomyelitis every year, all year long and many times of real epi
demic proportions during the third quarter of the year. We have had lots of
bulbar polio and the mortality was always very, very high.
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Early in 1947, one of our contagious disease staff members came back from
Minnesota and Illinois and said they were saving lives with tracheotomies. We
started doing a few in 1947. In 1948 there were 3,300 cases of poliomyelitis in
-Los Angeles County and we did over 200 tracheotomies. In 1949 we had 1,200
Ceases and did about 75 tracheotomies., Last year there were over 900, cases of
poliomyelitis and we did about 60 tracheotomies. There is only one reason that we

did them and that is because both the contagious disease staff and the laryngo
logical staff were convinced that the one single thing that more than anything
else cuts bulbar mortality in half was the doing of the tracheotomy.

You might be interested in one little aid that we have. There is a .great
deal of difficulty in doing tracheotomies on patients in the respirator and patients
about to go in the respirator. I might say that our indications for doing trache

otomy are just about the same as Dr. Priest's and Dr.. Galloway's. Maybe we

don't use the suction and postural drainage quite as long on the patients that are

about to go into the respirator as we do many tracheotomies. This little aid
that we have is the Benri.ett positive flow sensitive pressure machine. Bennett is
an engineer who devised this breathing machine, which is a good bit like most

resuscitators, except that being flow sensitive it does not work when the patient
breathes. So you never have the two opposing each other. Oxygen is given under
positive pressure for inspiration. There is negative pressure for expiration. This
machine is in a portable shape. It has a face mask that fits over the nose and
mouth, so when you are to do a tracheotomy on the patient in the respirator you
are perfectly well able to turn the respirator off, open it up.· We use usually
flannel strips to pull the rubber collar out of the way, pull the patient down 10

the respirator and do the tracheotomy with all the room we need.

During the last year he has made for us attachments so this breathing piece
fits directly onto a bronchoscope and we now use this flow sensitive positive
pressure machine with the bronchoscope. So that those of you who like to do
tracheotomies over a bronchoscope can do it on a patient that absolutely has to

have the respirator to live.

I certainly want to say that out there we subscribe to Dr. Priest's and
Dr. Galloway's thoughts on bulbar polio.'

PAl,IL HOLINGER, M.D.: Certainly the widening indications for tracheotomy
have been evident from this discussion and the discussion the other day; Dr.
Orton's use of tracheotomy in botulism adds one 'more indication for this oper
ation. In tetanus likewise it has been used with increasing frequency and in

creasing success.

I believe it might be mentioned from the standpoint of Dr. Priest's discussion
that the objections to tracheotomy formerly raised at the Contagious Disease

Hospital have now largely disappeared. The work that has been done there in
recent years with tracheotomy' in poliomyelitis shows the interest in this pro
cedure, which of course has been wonderfully worked out and stressed by both
Dr. Galloway and Dr. Priest.

One wonders why a paper such as Dr. Priest's is necessary and I say that
with all due respect because of the fact that it is so obvious for those of us who
see the patient in respiratory distress. One wonders why it is necessary to put
on a campaign as Dr. Priest found necessary. But to answer my own question,
there is a constant resistance against an obvious thing that makes it mandatory
for a preaching campaign to continue, as has been carried on by both Dr. Galloway
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and Dr. Priest. Some years ago we submtted a paper to one of the surgical
journals, together with Dr. John Reynolds, Dr. Andrews and others on the use

of tracheotomy in post-operative massive collapse, and particularly in post-operative
pulmonary suppuration seen in patients following esophageal resections for car

cinoma of the esophagus. The paper was returned, although it was fully decu
mented with cases, with the remark that, "Had we never heard of a bronchoscope
which has been used for this complication?" We rewrote the paper a little
stronger and sent it to another surgical journal. and I might mention it was

published at that time. Now, of course, the neurosurgeons and general surgeons
are using tracheotomies more freely as indicated in the discussion by Dr. Priest.

Another factor that should be mentioned in this regard is the role of the
anesthesiologists who have taken over so very much of this problem and assisted
in the emergency management of respiratory obstruction by the use of intra
tracheal tubes. Surgeons and neurosurgeons particularly have resorted more fre

quently to the use of the intratracheal tube rather than a tracheotomy. For
this reason I believe we must stress again the advantage of tracheotomy over the
intratracheal tube when assistance is needed over a long period of time. The
intratracheal tube can be used in an emergency for possibly as long as twelve
hours to relieve the airway and permit suction in patients with cerebral tumors

or similar conditions. Suction and an airway can be established and maintained
temporarily in this manner but· the injury to the larynx if the tube is left in

place longer is, of course, well known to this group.

The supposed disadvantage of tracheotomy as opposed to intratracheal in
tubation is related to the greater strain or fatigue considered to be caused by the

operation. In the patient who is very close to death a simpler procedure such
as tracheal aspiration through the larynx can suffice for a time until the patient's
condition is slightly improved or improved sufficiently so that the operation of
tracheotomy can be done. Tracheotomy is not, however, a terrible strain on the
patient.

We have in the last year or two used the intratracheal tube for an airway more

frequently than the bronchoscope while doing a tracheotomy in the patients who
are in a respirator and it seems to work very satisfactorily. When positive pres
sure is necessary, it can be given with a simple bag; the intratracheal tube pro
vides the airway, permits suction and allows the patient to be taken from the

respirator and the tracheotomy operation performed with controlled air-oxygen
respiration. The patient is then returned to the respirator on completion of the

operation. Incidentally the use of an intratracheal tube through the tracheostomy
itself sometimes is of assistance, particularly in patients who have a short, thick
neck in whom one encounters difficulty in managing the tracheotomy tube be
cause of the collar. The tracheal tube is fastened in the tracheostomy and

brought out along the side of the neck. This system permits easier access to th�
airway.

Again, my congratulations to Dr. Priest for a most important contribution
to a 'big project.

THOMAS C. GALLOWAY, M.D.: I think it would be a wonderful thing if

somebody in the military service would set up four control series of patients to

prove the value of various treatments of bulbar polio, (1) with treatment such
as Dr. Priest and I have outlined; (2) with the same treatment using tracheotomy
from the very onset of swallowing difficulty-and my bet would be that almost
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none of those patients would die; (3) with such technique without postural
drainage; and (4) with tracheotomy done only as a last resort and with the

respirator considered dangerous and used sparingly which still seems to be the
most common practice.

I think it is greatly to the credit of Dr. Priest and Dr. Boies that they had
the courage to do their series of tracheotomies in Minneapolis, as I understand

against considerable opposition at first. It has been my experience that doctors
who are exposed to this treatment and see how it works are converted. But one

East�rn man who has considerable influence talked last year to the American

Academy of Pediatrics and left the men who heard him feeling that tracheotomy
should not be done.

We should remember that our honored member, Dr. Kernan, before this

society some years ago explained very definitely the production of atelectasis as

the result of respiratory obstruction.
.

We had two years of grief in our hospital with intubation and now use it

only at times as a preliminary to tracheotomy.

I am still wondering if we are teaching the young men when· and how to

do tracheotomies because there is a good deal of criticism and there is some re

luctance and some diffidence on their part in doing these operations. One man

who objects to tracheotomy 'said it took an hour and a half to do a tracheotomy.

Tracheotomy should be done high through the second interspace and third
ring to facilitate care in the respirator. There should be a minimum of under

cutting of fascia. The only lateral incision I make is to free the thyroid fascia.
I have seen no important complication of tracheotomy in polio and much to my
surprise with the use of the respirator I have never seen any important emphysema.

(Slide) It is useful to consider a number of conditions which have the same

common denominator of secretional obstruction and/or spasm or paralysis. The
prototype is drowning. Here spasm may be so marked that the patients do not

relax, as Motley says, until in the terminal' stages of asphyxia. The closure
mechanism' of the larynx, as Negus points out, was the most primitive function
of the larynx and is one of the last reflexes to disappear. Drowning victims are

frequently found with no water in the lungs, and the flooding if it occurs may
occur only in terminal asphyxia. Tetanus is in the group, as may be diphtheria.

Botulism produces swallowing difficulty, fluid accumulation, and respiratory
weakness. One can readily appreciate the value. of tracheotomy as Dr. Orton
has demonstrated. Probably the respirator would also be useful.

Anesthetic difficulty can usually be managed by intubation but if trouble
is prolonged tracheotomy is advisable. Barbiturate poisoning, if serious, is prob
ably better treated with tracheotomy when a respirator can safely be used with
a lower level of stimulating drugs like picrotoxin and ephedrin.

In drowning, as Dr. Flagg showed us, the immediate demand is for resuscita
tion. Coryllos stated there is a period in the third stage of asphyxia of drowning
where one may have only ten to fifteen seconds to save the patient. I do not

like to concede that we should sit down and study these patients. One must

make an immediate decision. Seconds are important in asphyxia and one does not

have time to study. I have never done a tracheotomy so early I was sorry, but
I have delayed and I am very sorry to say, too long.
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(Slide) We have used tracheotomy and saved patients with myasthenia. We
have done it with patients with cerebral vascular and gunshot accidents, and our

anesthesia department is very cooperative in use of tracheotomy, unless an emerg

ency can be dealt with in a short time by intubation.

(Slide) In the treatment of tetanus, curare, tracheotomy and the respirator
have separately been advised. We used the three together in the treatment of
severe tetanus and management was relatively easy. I think this is a very valuable
method that permits a lower level of curare which, if used to excess for ten to

twelve days, will produce a shock state.

I believe that all of these cases should be grouped III our minds as respiratory
problems.

ROBERT E. PRIEST, M.D. (closing): The hour is late and I only want to

say a very little bit. I want to thank Dr. Downing and Dr. Miller. They both
had wide experience with this.

Dr. Holinger asked a rhetorical question: why is this-campaign necessary?
To those of us who deal with this problem it does not seem to be necessary but

every physician with whom I have corresponded, including Sjoberg in Stockholm,
has indicated that he has trouble convincing those with whom he works that
this is a safe or necessary method;

To comment briefly on the intratracheal tube for prolonged drainage, we

have had little experience with it. We have used it a couple of times. Once

inadvertently-that was in our botulism case-someone put the tube in and left
it. I saw the patient six hours later in a respirator and he didn't seem to me to

be using the. tube to breathe. I put my finger over the end of the tube and it
made no difference to him. I gradually pulled the tube out and it made no dif
ference to him, The tube was plastic and one could see through the end of
the tube. It was absolutely occluded with dried secretion. In thoracic surgery
they leave these tubes in for as long as eighteen hours, and they don't become
occluded. I think perhaps if one aspirated frequently he could keep such a tube
open but it does not impress me as a very safe method.

I hope that you will carry this campaign home. It is really a very difficult
thing to get across to other people.

HENRY B. ORTON, M.D. (closing): I am sorry I have not had my question
'answered. I do not wish to leave here and have Dr. Galloway have the impression
that this case developed emphysema from the tracheotomy I performed. This

tracheotomy, as I stated before, was done eight months previously for a bulbar·
poliomyelitis. Eight months later I saw the patient when he was admitted to the
hospital for pneumonia and in coughing apparently ruptured one of the alveoli.
In this way the air entered the mediastinum by following along the big vessels
of the bronchi. Then we performed a cervical mediastinotomy to relieve his con

dition. This was followed by a second tracheotomy.
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The extremely thorough and valuable work of New and Erich!
on Benign Tumors of the Larynx serves as a reference in regard to

these tumors. This discussion of our own series of benign laryngeal
tumors is prepared in a similar manner for statistical purposes. It
consists of an analysis of 1197 patients with benign laryngeal growths
that have been examined at St. Luke's and The Children's Memorial
Hospitals and at the Research and Educational Hospitals of the Uni

versity of Illinois, Chicago, during the past 15 years.

Following New and Erich's suggestion, the term "benign laryn
geal tumor" is used here to include "any abnormal mass of tissue in
the larynx-s-providing that it lacks the infiltrative qualities and the

power to metastasize characteristic of a malignant lesion." Not in
cluded in this analysis are the inflammatory tumors 'of tuberculosis and
syphilis, although other specific inflammatory tumors are recorded.

ANALYSIS OF CASES

Referral to Table 1 demonstrates -that the localized polyps, of
which 521 cases were seen, were the commonestof the tumors. Next
in order of frequency were the nodules (193 cases), papillomas (115
cases), polypoid degeneration (112 cases), mucous retention cysts
(73 cases), hyperkeratosis (59 cases), granulomas (49 cases), leuko
plakia (23 cases), pachydermia (16 cases), laryngeal ventricle pro
lapse (10 cases), laryngocele (7 cases), with hematomas, hemangi
omas, chondromas," 3 and other rare tumors listed seen fewer than
five times."

The site of origin of the tumors was, in the great majority of
cases (approximately 97%), on the true cords themselves. 321 of
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TABLE I.-TYPES OF TUMORS-HISTOLOGIC

CLASSIFICATION

NUMBER PERCENTAGE

NEOPLASTIC

Papilloma 115 9.57

Chondroma 2

Atypical mesoblastic

Hemangioma 4

Lymphangioma

Myoblastoma
Neurofibroma

Hyperkeratosis 59 4.90

Leukoplakia 23 1.91

NON-NEOPLASTIC

Scleroma 2

Histoplasmosis

Blastomycosis
Granuloma (non-specific) 49 4.08

Mucous retention cyst 73 6.07

Polyps-Iocalized 521 43.38

Polypoid degeneration 112 9.32

Nodules 193 16.69

Pachydermia 14

Laryngocele 7

Amyloid 2

Hematoma

Prolapsed ventricle 10

TOTAL 1197

141
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the 1197 patients (26.1 %), had bilateral lesions. In the remainder
of the patients, in whom the lesions were unilateral and 'originated
on one 'of the true cords rather than in the anterior commissure, or

outside the glottis, the point of origin was equally divided between
the right and left vocal cords.

' ,

. The sex distribution is of interest. There were in the whole
group of patients 707'0 males and 30% females. In every category
the number of male patients with benign laryngeal tumors far ex

ceeded the number of female patients except in the cases of vocal
nodules and of hematomas of the cord edges where females out

numbered males approximately two to one.
.

CLASSIFICATION

The gross appearance of benign tumors serves as a very useful
basis for establishing, a. classification since the clinical manifestations
of these tumors depend mote upon this aspect than on their histologic
characteristics." For example, many polyps, areas of polypoid degen
eration, papillary (not papillomatous) projections from the edge of
the vocal cords and areas of diffuse cordal swelling appear as one

group of lesions under the microscope. They are, in fact, often

simply edematous folds of laryngeal mucosa. Nevertheless, their

etiology, symptomatology, gross clinical appearance and even treat

ment may vary so widely that of necessity the gross clinical features
must be taken into consideration in establishing a final classification.
The reverse is also true, as New and Erich! point out. The clinical

appearance of many tumors on the edge of the cords at the junction
between the anterior one-third and posterior two-thirds of the c�rd
may be identical, while histologically they may vary considerably.

In this discussion the general classifications of New and Erich
will be.followed, realizing the advantages as well as the defects of this
classification as they indicated. Thus, a differentiation of the lesions
is dependent upon the site of origin and the extent of involvement,
i.e., whether the lesion originated in the anterior commissure, the

junction of the anterior and middle thirds of the cord, or the vocal
.

process of the arytenoid; and whether it originated on the phonating
edge of the cord, on its superior surface or subglottkally, or upon
the epiglottis or aryepiglottic folds. A record of the extent of in
volvement is likewise of significance since identical histologic tumors

may be pedunculated, as discrete polyps, or sessile, as diffuse polypoid
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Fig. 1.-Pedunculated polyps of the larynx.
A. Supraglottic position of pedunculated polyp during phonation.
B. Same case during inspiration.
c. .Similar lesions arising slightly subglotically.
D. Polyp attached to the phonating edge of the left cord.
E and F. Vascular polyp on left cord during inspiration and phonation.
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degeneration extending along an entire cord; and the involvement

may be unilateral or bilateral.
"

The benign tumors of the larynx are divided into the benign
neoplastic tumors and non-neoplastic tumors. The neoplastic tumors

are further subdivided into tumors of epithelial origin, those of con

nective tissue origin and cysts. Certain variations in the classification
will be made, however, notably in considering the hyperkeratotic
lesions as benign neoplastic tumors rather than as non-neoplastic
lesions.

DISCUSSION

Polyps. By far 'the largest group of cases were the localized

polyps of the vocal cord." In over 500 of the 52 1 cases, the polyps
were attached to the phonating edge of the cord at the junction be
tween the anterior one-third and posterior two- thirds of the cord.
In only three cases did the polyps originate in a position other than
the anterior one-half of the cord; one of the three originated in the
left ventricle, the other two from the right arytenoid. In 21 patients
previous removal of a polyp had been done elsewhere, indicating
that a recurrence of these lesions after surgical removal is not un

likely; while actual proof is lacking, it is felt that persistence of

faulty speech habits after removal of the polyp may be responsible
for its recurrence.

Polypoid Degeneration of the Cord. It was recognized that the

histology of the polyps and the' so-called polypoid degeneration of
the cords is similar but the term polypoid degeneration is used to
denote the diffuse swelling of the entire length of one or both cords.
There were 112 patients with polypoid degeneration of one or both
cords. Only 35 of the 521 cases of pedunuculated polyps were

bilateral (70/0) while 70 of the 112 patients with polypoid degen
eration (62.5 0/0) had bilateral lesions. In 8 cases there was a pro
lapse of the ventricle, either unilateral or bilateral, in addition to

the polypoid degeneration of the cords. In each instance when the

polypoid material was removed from the cord, subsequent exam

ination revealed an essentially normal larynx suggesting that the

prolapse was the result of the traction due to the weight of the

polypoid material and the trauma of phonation. The duration of
symptoms of patients in this group was as follows: one to six months,
41; seven months to three years, 38; three to five years, 10; and
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A. Bilateral vocal nodules.
B. Cyst of the right vocal cord.
C. Sessile polyp along the anterior and middle one third of the left vocal cord

showing the characteristics of polypoid degeneration of the cord.
D. Lesion similar to that of "C" but with hematoma in the body of the cord itself.
E. Nonspecific granuloma of the left false cord associated w ith contact ulcer.
F. Same lesion during phonation showing manner in which the granuloma prevents

approximation of the cords.

Fig. 2.



146 PAUL H. HOLINGER

over five years, 31. The age incidence of this group increased with
each decade; � were from eleven to twenty years of age; 8 were

from twenty-one to thirty; 18 were from thirty-one to forty; 35
were from forty-one to fifty; 37 were from fifty-one to sixty and
20 were over sixty. In almost all instances, surgical removal was

curative and there were no obvious recurrences in any that had been

adequately removed. There were two cases of prolapse which were

not associated with polypoid degeneration. In these two cases there
was no obvious cause and in each instance the prolapse material was

removed with forceps.

Vocal Nodules. There were 193 patients 'with vocal nodules,"
In 148 of these, the lesions were bilateral while in the remainder the
incidence of right or left cord involvement was equal. In all but
three cases the lesions were located at approximately the junction of
the anterior one-third of the cord with the posterior two-thirds of
the cord. This differs with the report of Ash and Schwartz" who
state that the nodules in the great majority of their cases were found
in the anterior one-third of the cord and the anterior commissure.

The difference is undoubtedly one of terminology.

Papilloma. 109 of the 115 cases of papilloma of the larynx
were previously reviewed,". the remaining 6 having been seen since
that report. Two of the six additional cases were adults, both male,
and the ages of the 4 children were 6 years, 5 years, 3 years and 14

months, three of them males, one female.
.

Hyperkeratosis and Leukoplakia. A total 01 82 patients were

seen with hyperkeratosis and leukoplakia. These lesions consist of
a marked thickening of the epithelium with hornification; the terms

are, in some respects, synonymous. Both types of lesions are con

sidered premalignant. The term leukoplakia is reserved for those
in which the stroma shows marked inflammation, but this differ
ential point between the two processes could not be correlated with
differences in their gross appearance. The tumors of this group were

seen in several gross variations: superficial, gray, granular areas ex

tending along the surfaces of the cords or on the epiglottis, ary
tenoids or aryepiglottic folds; plaques of grayish-white exudate, ver

rucous in character and varying in size from small patches to ex

tensive involvement of the whole interior of the larynx; and soft,
moist ulcerated areas with granulation tissues reddish in color inter

spersed with the white exudate from which the lesion derives its
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Fig. 3.-A. Bilateral granulomas following intratracheal anesthesia.
B. Pedunculated papilloma arising from the anterior commissure.
C. Hyperkeratosis and pachydermia laryngis.
D. Same larynx as "C" during phonation. Note heaping-up of epithelium into

heavy folds in the posterior commissure.
E. Diffuse hyperkeratosis of the larynx.
F. Superficial keratotic plaque on the right vocal cord.
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name. The latter were most prone to develop malignant changes
while the preceding group occasionally underwent malignant changes
after yea-rs of proliferation of the keratotic tissues. It was a clinical

impression that patients with lesions of the first group responded most

readily to elimination of local irritation caused by such agents' as to

bacco, alcohol and industrial fumes. Appropriate voice correction

therapy was stressed.

Granulomas. 49 patients had non specific granulomas. 13 of
the granulomas were on the vocal process of the right arytenoid, 20

on the left and in 16 cases they were bilateral. 12 of these followed
intubation for intratracheal anesthesia, 3210,11 were associated with
contact ulcers; 5 on the true cords had no apparent etiologic trauma.

Cysts. 73 cases of cysts of the larynx are recorded. 38 of these
were on the vocal cords and 3 5 in the vallecula, on the aryepiglottic
folds, arytenoids or epiglottis. On the cords they were comparable
to the chalazion of the eye while in the other areas they appeared as

yellow, pedunculated mucus containing masses of varying sizes from
2 to 10 mm in diameter.12,13 In the vallecula and on the anterior
surface of the epiglottis they were usually multiple.

Laryngoceles. Seven patients with laryngoceles are 'included in
this series. Two were seen in infants and have been previously re

ported.'" One was an incidental bilateral finding in a laryngectomy
specimen of a patient with carcinoma of the larynx. Two were

mucous-filled sacs, one unilateral and one bilateral, that were removed
'surgically and the other two w�re' large bilateral air-filled tumors

in patients who refused surgical excision.

Hemangioma and lymphangioma. Four cases �f hemangioma
and one of lymphangioma of the larynx are recorded; all five pa
tients were female. There were two capillary hemangiomas, one on

the left aryepiglottic fold and one on the right cord. .The first

patient was ,39 years of age and symptoms of hoarseness had been

present 9 years. The second was 38 years of age and had hoarseness
and "a lump in the throat" for 2 years. Two were cavernous

hemangiomas, one on the left lateral-pharyngeal wall, pyriform
sinus, aryepiglottic fold and extending across the left false and true'
cord. The patient was 21 years of age and had had symptoms since

birth, almost exsanguinating during a tonsillectomy at 5 years of

age. The lesion has been injected with sodium morrhuate. The
second involved the epiglottis and larynx of an 8 month old infant
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TABLE 2.-DURATION OF SYMPTOMS-BENIGN

TUMORS OF THE LARYNX (EXCLUDING
PAPILLOMAS)

DURATION NUMBER PERCENTAGE

1 - 6 months 446 41.03

7 months - 3 years 430 39.55

3 - 5 years 70 6,44

Over 5 years 125 11.49

Undetermined 16 1.47

Total 1087 Total 99.98

with symptoms of stridor and dyspnea since birth finally necessitating -

a tracheotomy.!" The infant with a lymphangioma was 3 months
of age and the lesion was in the subglottic portion of the larynx on

the left side. She too had had symptoms of stridor and dyspnea since
birth requiring tracheotomy.

SPecific inflam,matory tumors other than those of tuberculosis
and syphilis consisted of two patients with blastomycosis, two with
the laryngeal tumors of rhinoscleroma and one whose tumor proved
to be a histoplasmosis.!"

_, Pachydermia: The cases of pachydermia hardly deserve to be
mentioned under tumors of the larynx since the lesion is, in reality,
a thickening of the squamous epithelium in the posterior commissure.
There were 13 cases of pachydermia, bilateral and involving the

posterior commissure except in one patient in whom only the left
cord was involved. All of these patients had symptoms of hoarse
ness longer than six months and the majority had symptoms for over

five years. The lesions were equally distributed between males and
females and most common between the ages of 40 to 60 years. The
lesion is considered inflammatory and generally due to chronic sinus
infection. Aside from removal of the thickened folds of tissue in
the posterior commissure which prevented approximation of the
cords during phonation, treatment was always directed toward irrad
ication of the primary source of the infection in the sinuses.
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THERAPY

In the great majority of cases therapy consisted of cup forceps
removal under direct laryngoscopic guidance. The use of local anes

thesia in adultsl� rather than general anesthesia was considered to be

important in that an evaluation of the condition of the cord edge
during both inspiration and phonation is possible in the patient who
can respond to the request to say "E" whereas the loose, flaccid cord
of the patient under general anesthesia can not be so studied. No

cautery was used on the cord edges after removal of the benign
polypoid lesions and nodes. Following removal the patient is in
structed to remain silent £�r 10 days, using pencil and paper for
communication, avoiding whispering as well as normal speech. Voice
correction therapy is considered essential for individuals with nodules
and polyps as well as for those with granulomas associated with con

tact ulcers. The influence of vocal abuse as an etiologic factor in
the development of many of the lesions herein described, particularly
the polyps and nodules,· was apparent in reviewing the records. The
number of cheer leaders, trial lawyers, preachers, salesmen and pro
fessional singers as well as the "barbershop quartet" type of singer
who made up this group was significant. IS Of significance, too, was

the number of women in this group with small children that they
felt required constant disciplining. Such harsh, raucous use of the
voice, singing or other voice use in the presence of laryngitis seemed
of definite etiologic significance.

Therapy of the papillomas included in this series was reported
in detail elsewhere. Aureomycin is still considered to produce so�e
effect upon the growth and rate of recurrence and- in 3 of the 9

patients in whom it was used no further recurrence has developed.
It is conceded, of course, that this may be incidental and that the
series is still too small to be of statistical significance ..

In patients with hyperkeratosis every effort was made to elim
inate local irritation, especially that due to tobacco. The cords were

stripped of the exudate if it could be readily removed but this always
presents a dilemma in that removal of a piece of tissue sufficiently
large to provide the pathologist with an adequate depth for inter

pretation may necessitate destroying the continuity of the edge of
the cord during phonation. Nevertheless, such biopsy may be nec

essary in recurring keratosis and in patients who have lesions of in-



TABLE 3.-DISTRIBUTION, AGE AND SEX OF INDIVIDUAL CASES-BENIGN TUMORS OF THE LARYNX

(NON-NEOPLASTIC)

TUMOR NUMBER SITE AGE SEX

Vocal Cords
Right-Left-Bilat. Other 1-10 11-20 21-50 Over 51 MALE FEMALE

Polyps 521 239 244 35 I-It. Ventricle 11 7 389 114 442 79
O:i
t'tJ

l-rt. Arytenoid �
-

It"Polypoiddegeneration <;J
120 25 25 70 -------------------- None 2 61 57 75 45 �

Cysts 73 21 16 1 3 - Arytenoid 9 6 41 17 46 27
'-l
c:!

4-Aryepig. fold is::
1-False cord 0

�24 - Vallecula en

3 -Epiglottis 0
'r:I

Nodules 193 18 27 148 -------------------- 53 26 104 10 63 130 t"-i
�

Granuloma 49 13 20 16 None None 29 20 36 13 �
--------------------

�

Hyperkeratosis 59 18 15 25 I-Post. Commissure None None 25 34 51 8
�
i><

Leukoplakia 23 9 4 10 _------------------- None None ,13 10 19 4

Hematoma 5 4 1 -------------------_ None None 3 2 1 4-

Pachydermia 14 1 13 -------------------- None None 7 7 7 7

Laryngocele 7 3 2 2 -------------------- 2 None 4 1 7

.."Including8cases in which prolapse was associated with polypoid degeneration. ........
Ul
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creasing histologic activity. Thyrotomy with removal of one cord
was done in two patients because of the activity of the lesion. In
one patient a frequently recurring, extensive keratosis involving the
entire glottis eventually developed the histologic characteristics of a

true malignancy after six years, simulating the disease described in
the classical report of McEnty.

19

SUMMARY

1. A statistical analysis of a series of 1197 patients with benign
tumors of the larynx is presented.

2. Classification must be made on the gross, clinical manifes
tations as well as on the histology.

3. 97% of the lesions were on the true cords, 26% of them,
bilateral. Males far exceded females except in vocal nodules and
hematomas where the 2-1 ratio reversed itself.

4. Therapy in the great majority of cases consisted of forceps
removal under local anesthesia. In bilateral lesions involving the
anterior commissure, only one side was removed at a time.. The
external surgical approach was used in extensive lesions.

5. The importance of voice correction therapy stressed.

700 N. MICHIGAN AVE.
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DISCUSSION

GABRIEL TUCKER, M.D.: I should like to congratulate Dr. Holinger on this
very beautiful presentation. I have a slightly larger number of benign tumors,
1286, to be exact. I presented a paper at the meeting of the British Medical
Association of Otolaryngology in 1936. The classification made at that time is

very similar to Dr. Holinger's. We definitely established a group of inflammatory
tumors, these were grouped with actual benign neoplasms and I am happy to say
that Lhave mirror photographs that duplicate Dr. Holinger's picture slides. At that
time direct laryngoscopic removal of inflammatory tumors was presented with the
detailed technique for recommended vocal rest and particularly for restoring the
normal contour of the cord by removal of the abnormal tissue.

The method of cord stripping was rejected on the basis that too much normal
tissue was removed and permanent scarring of the cord would result. If you do
not remove enough tissue the first treatment you can always go back and remove

the proper amount. Radical stripping of the cords is not indicated.

I have followed a large number of patients with extensive leukoplakia, in
one case for twenty years, without any evidence of malignancy in the tissue rc-
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moved. Many of the cases, however, become malignant and careful observation
should be continued. Curiously enough many of the patient's I have seen have
been physicians. '

"

Regarding the tobacco larynx, my OpInIOn is that smoking increases the re

action in the larynx and the best practice is to stop smoking entirely. Fully
ninety per cent of the patient's who develop benign tumors are heavy smokers
and frequently when the smoking is stopped the lesion clears completely.

FRANCES E. LEJEUNE, M.D.: Mr. Chairman and Gentlemen, I always admire
and envy Dr. Holinger's beautiful pictures of the larynx. They leave nothing to

be desired.

In the treatment .of papilloma of the larynx, I' have endeavored to control
,its growth with the use of aureomycin unsuccessfully. . At the present time we

are experimenting with terramycin and we think that it helps to delay the re

development of the papilloma. However, we have not used it long enough to be
able to tell definitely whether or not it has any advantages over anything else
that we have used.

I was interested particularly in the last picture that Dr. Holinger presented
of keratosis of the right vocal cord. Whenever we find such a lesion as he pre
sented, where the keratotic "area is very white and extremely thickened, such as

the picture that was demonstrated, we believe that eventually that lesion will
develop into a malignancy, and for that reason advise removal not only of the
keratotic area but of an adequate portion of the vocal cord, followed by cauter

ization of the base of the lesion. Unlike Dr. Holinger, we .remove all these under

pentothal sodium anesthesia and suspension laryngoscopy because we think that
we can do better work that way.

I can only compliment Dr. Holinger on a magnificient presentation.

LOUIS H. CLERF, M.D.: I too wish to compliment Dr. Holinger on this ex

cellent presentation. There is nothing finer than a- visual' demonstration of the
, lesions one discusses.

The majority of the lesions he d'iscussed are as he indicated not true neo

plasms. ,They are chronic inflammatory and hyperplastic processes and it is very
important when taking a history to ,make inquiry about smoking. I find that
some laryngologists have not discovered that smoking is a form of irritation. In

addition, it is important to determine whether this person is exposed to other forms
of chronic irritation as industrial or environmental causes because in therapy it
IS important to know something about etiology, so that the cause can .be removed.

I am greatly interested in keratosis of the larynx, common now, whereas ten

or fifteen years ago there was very little. I see it- in women now; I do not recall
any cases fifteen years ago. A majority of these patients are excessive smokers. I
want to emphasize the excessive part of smoking because not all of us are ex

cessive smokers and probably will not get keratosis. I further want to emphasize
in my experience that a large number of cases of keratosis have become carcinoma.
I agree that when you do a biopsy the pathologist is handicapped if you merely
remove the keratotic material. He can give no opinion unless he knows what is

happening beneath the basement membrane. It has been our experience that an

area of keratosis with marked inflammatory changes surrounding it is in grave
danger of becoming cancer.
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EDWIN N. BROYLES, M.D.: I would like to ask Dr. Holinger if in his ex

perience with cysts of the larynx he has seen such a case as we have had recently:
a man 71 years old came in with moderate dyspnea. His whole larynx was red
and swollen and I was sure that he had an infiltrating carcinoma. Under local

anesthesia, in order to remove some tissue for diagnosis, we saw a little red pro

trusion, about the size of a pea. It didn't look like a carcinoma, but on removal
with a cup forceps, about five cc. of thick fluid came out that looked very much
like the fluid from a thyroglossal duct cyst. The patient immediately began to

breathe well, his larynx went back to normal appearance and he spoke with a

clear voice. He gave a history of having had that experience before, namely that
he had difficulty in breathing and hoarseness. Something had ruptured in his
throat and he was all right for a period of about two or three years. I wanted
to ask Dr. Holinger, whether he has seen a thyroglossal duct cyst presented in the

larynx, and just what his experience or that of anyone else is that has seen one.

HUGH G. BEATTY, M.D.: I would just like to ask Dr. Bolinger if he would
mention something about the factor of allergy in these patients with polyposis and
edematous areas on the cord, after the elimination of other irritating factors such
as in industries, etc. I found it a very important factor. In fact, after having
a patient abstain from smoking and voice abuse and a good allergic regimen, we

get very good results. I wonder if he would mention that.

FIRST VICE-PRESIDENT SIMPSON: There seems to be some interest in the
apparatus that Dr. Holinger uses and if Dr. Holinger would describe briefly his
technique, it might be helpful to the group.

PAUL H. HOLINGER, M.D. (closing): ,I wish to thank those who discussed
our paper; but frankly, Dr. Simpson, if I may be facetious, we used the pictures
as a part of a discussion of benign tumors of the "larynx, not of photographic
technics. I would like to be known as a doctor instead of a photographer, so we

will leave the discussion of photography out of it this time especially since we have
published the work on photographic technics previously.

I had no realization that Dr. Tucker's series and ours were statistically so

close. �e feel the stripping of the cords in keratotic lesions is extremely im
portant and a procedure which must be repeated, sometimes very frequently. We
had one such patient who required repeated removal of keratotic tissue in whom
carcinoma was detected after six years of such procedures; in another patient
only after laryngofissure was the true malignant character of the lesion detected.

Dr. Lejeune's remark in regard to aureomycin and terramycin, I agree with
almost one hundred per cent. I am not convinced that these forms of therapy
will cure all papilloma, but both of these agents seem to influence the rate of
recurrence of papillomas. Three of the nine cases that we persented last year in
a preliminary report have had no recurrence of the multiple papilloma previously re

curring at frequent intervals. We know that could have occurred spontaneously.
One of the boys had just reached puberty; in that case the papilloma could be
considered to have disappeared with the advent of puberty. The other two were

younger children; but again, children do have spontaneous disappearance of the
papillomas. Consequently we are still in a position of observation and report
three cures, four children in whom recurrences have been far less frequent than
before aureomycin and two of the nine reported last year who have had no ap
parent benefit from aureomycin.
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Removal of areas of the cord deep and around an area of keratosis has a

certain important significance. I am not sure I agree entirely with Dr. Lejeune
in the need for the routine use of this type of procedure. After all, carcinoma

may have a multiplicity of centers of origin and if we have a keratotic lesion on

a cord and remove it widely, there is no, reason that a similar lesion may npt occur

in another part of the cord. As a matter of fact, it is not infrequent to see kera
tosis involving both cords and extending along the entire epiglottis. It may be
removed locally but I doubt whether a wide excision is necessary routinely unless
of course activity is evident by recurrences.

Dr. Clerf mentioned this point too. We presented two patients with keratotic

plaques on the cord that were removed superficially and the cord has remained
entirely smooth; both patients were doctors. One' plaque we removed and one

Dr. Jackson removed. Observation of these patients ten to twelve years later
shows the cords to be entirely smooth with no evidence of a defect in the cord
edges or in phonation.

.

In regard to Dr. Broyles' remarks, the origin of the material in his case is
a little obscure. He mentioned, as he sat down, that the material seemed to

come from the anterior commissure. I would think that the patient had a laryn
gocele rather than a thyroglossal duct cyst, since the thyroglossal duct cyst usu

ally points to the base of the tongue or externally rather than into the larynx
itself.

Dr. Beatty's point about allergy is well taken. Patients with polypoid de
generation of the cord frequently have an allergic background, polypoids i:n the
nose as well, and changes in the entire respiratory tract. I feel his point should
be stressed further in mentioning that one should have an allergic' survey in all
cases of polypoid degeneration. However, the pedunculated polyps seem to be
relatively rarely associated with actual allergic factors..
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A visitor touring the streets of Cairo in 1829 might have been
startled to hear periodically ringing out from the minarets above the

city a stentorian voice calling upon the faithful of Mohammed to pause
for a moment of prayer. His surprise, however, could scarcely have
matched that of Larrey;' a Napoleonic surgeon whose curiosity led
him to examine these human loud speakers and thus to discover that

many of them exhibited a peculiar, compressible, pouch-like swelling
at the side of the neck. Such laxity of supporting tissues in the
neck led sometimes to the need of a supporting collar and if despite
such reenforcement the broadcasters of that day were unable to carry
on, it is recorded that they were then relegated to the more menial
task of tending the fish ponds of the mosques.

Designating this phenomenon by the. French equivalent of

«laryngocele," Larrey, by virtue of this observation, became the first
clinician, with the possible exception of the omniscient Galen, to

call attention to this unusual condition and so to find himself head
ing the biblographicallistOf every subsequent writer on the subject.
Larrey would indeed have been surprised and perhaps annoyed could
he have foreseen that 80 years later von Hippel,2 the author of by
far the most comprehensive monograph on the subject of laryngo
cele, was to declare that the swellings .observed by Larrey in the
necks of the minaret callers were not true laryngoceles but were

in fact either markedly dilated external jugular veins or cystic goitres,
induced only indirectly by the strenuous demands made upon their
voice. Otherwise, argued von Hippel, every Wagnerian opera singer
or itinerant fish peddler would present the same phenomenon, which

actually is of great clinical rarity.
Such disagreement as t� the exact nature of a true laryngocele

and as to its anatomy and its etiology has persisted to the present
day and the resultant confusion and lack of uniformity of definition
account for the great variation in the number of reported cases.
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While there are many excellent surveys of the subject (6-19) it is
the object of this paper, in adding a further case report, somewhat
to rearrange the many strands in this tangled skein in the hope
thereby-of achieving a clearer understanding of the essential ana

tomical and clinical elements which go to make up what can justi-
fiably be called a true 'laryngocele.

I

The ventricle of the .larynx. was first described anatomically by
Morgangi in 1741 and it is after him that the structure is named.
The picture seen in most text-book cross sections of the larynx shows
the ventricle as a thin half crescent shaped, slit between the true

and the false vocal cords. Actually it is a horizontal recess of which
the ventricular band or false cord forms the upper wall and the
lateral portion of the true cord, the floor, while fibres of the thyro
arytenoideus muscle and thyroid cartilage form the lateral wall. Con

necting with this ventricular space and entering its anterior third is
a pyramidal shaped extension known as the laryngeal saccule, a sort

of diverticulum or herniation of the mucous membrane, the apex of
which rises to a position between the false cord and the ala of the
thyroid cartilage, at times reaching almost to the level of the base
of the epiglottis and tending to deviate from the main axis of the
saccule to produce the so-called phrygean cap. The painstaking dis
sections of Hilton,3 (Figs. 1 and 2) give a clearer understanding
of these anatomical relationships and show how inadequate is any
simple cross section of the larynx in affording an accurate under
standing of them.

Practically all authors consider the saccule as an atavistic ana

logue of the air sacs seen normally in monkeys and which extend
into the neck and even down under the pectoral muscles to provide,
in the process of rebreathing, a more effective respiratory apparatus
in these animals. The close similarity between such air sacs and the
dilatation of the ventricle understood by the termlaryngocele, clearly
indicates that a definite evolutionary degeneration has taken place.

Histologically the saccule is lined with a mucous secreting mem

brane covered with ciliated columnar epithelium' and c.ontaining as

many as 60 to 70 glands. Beneath the mucosa one finds histological
characteristics which resemble adenoid tissue and lymphatic elements
which have led to the designation of "laryngeal tonsil," the only
such structure not directly exposed to the surface of the mucosa.

The function of these glands is the provision of lubrication to the
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Fig. I.-Dissection with removal of the right thyroid cartilage, ex

posing the right saccule as seen from its outer aspect. (After Hilton)

Fig. 2.-Dissection showing the right saccule from the medial side
as it, lies just above the aperture of the ventricle. Seen with a bristle

passing thru it is the left saccule, illustrating its connection with the
ventricular orifice. The small insert shows the tiny grape like prolonga
tions of the mucosal surface. (After Hilton)

vocal cord surfaces. The painstaking dissections of Hilton have
shown that the saccule is not a single cavity but like the bays and
inlets of a river bed contains branches and pockets (Fig. 2 insert)
leading off from the main cavity. Surrounding muscular compres
sion is capable of altering the form and capacity of this cavity by
either distending or collapsing it.

In his original description of the laryngeal saccule Morgangi
noted great variations in its size, thus leaving open to debate at what
point such variations reach a degree warranting the designation
laryngocele. To establish the latter, in von Hippel's opinion, there
must exist a congenitally abnormal development of the saccule where
by instead of growing parallel to the thyroid cartilage in a cephalad
direction it pushes ahead transversely with its peak pointed toward
the wing of the thyroid cartilage and its base medially toward the
vocal cords. It is therefore this congenital origin, on which may be
superimposed contributory factors, which is, according to von Hippel,
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Fig. 3.-Roentgenogram of neck, seen from behind, showing the -air

containing sac of the left external laryngocele.

the hall mark of a true laryngocele. Not all trumpet players or

glass blowers manifest this disorder but such occupation brings to

light the congenital predisposition which might otherwise have never
- became manifest. Such strenuous - expiratory effort closes the false
cords and together with the sphincteric action of the muscles sur

rounding the upper aperture of the larynx (thyro-arytenoid, thyro
epiglottic and aryeglottic) prevents momentarily

-

the escape of air.
This action puts greatly increased pressure on the saccule which if

congenitally weak, tends toward dilatation and 'further and further
herniation.

Acquired interference with the normal exit of air from the ven

tricle, of varied etiology, may produce a secondary and mechanical
herniation of the saccule but such ventricular obstruction is not

seen and is not an essential factor in true congenital laryngocele.
With characteristic Teutonic thoroughness von Hippel applies to

this acquired type of saccular dilatation the formidable term, «dili
tatio appendicis ventriculi Morgangni symptomatica."
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Fig. 4.-Right internal laryngocele (after Jackson and Jackson).

Practically all authors recognize three types of true laryngocele:
1, a purely external type; 2, a purely internal type; 3, a combination
of these two. By far the most common clinically is the purely ex

ternal type where the prolongation of the saccule has forced its way
under the aggravation of some form of forceful expiratory glottic
closure" along the inner surface of the ala of the thyroid cartilage
and through the thyro-hyoid membrane to appear as an air contain

ing, tympanitic swelling, beneath the soft tissues of the neck at

about the level of the under surface of the hyoid bone. Such a

swelling to qualify as a true laryngocele, in addition to being easily
reducible by manual compression must yield air on needle aspiration
and exhibit spontaneous '\.appearance whenever the patient achieves
forced expiration with a closed glottis. With modern x-ray tech

nique an external laryngocele can be readily demonstrated in the
soft tissues of the neck (Fig. 3). The condition is much more

common in men, is unaccompanied by any change in voice or in the
mirror appearance of the larynx and forms the subject of the ma

jority of all clinical and operative reports dealing with laryngocele.

In the purely internal form of laryngocele a protruding swelling
is seen covering the true cord, pushing the false cord forward and
sometimes extending across the midline to overhang the true cord
on the opposite side (Fig. 4). The volume of this swelling may
change with alternating phases of respiration, a most important
diagnostic sign. The quality of the voice is always profoundly af
fected and respiratory obstruction of varying severity may be

present.
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The combination of both an internal and an external laryngo
cele would present a summation of the clinical features just described,
an example of which is embodied in the present report. Despite opin
ions to the contrary each of these three types has been clearly and in

dependently described as a clinical entity.
In attempting to arrive at a clinical diagnosis of true laryngo

cele the chief source of error clearly centers around the purely in
ternal form and its possible confusion with other forms of intra

laryngeal pathology which may superficially resemble it. Foremost

among these is an eversion or prolapse of the laryngeal ventricle, the

purely laryngoscopic features of which may easily lead to confusion
with the laryngocele and so afford an explanation for the great
variation in the number of reported cases as well as for the frequent
diagnostic disagreement even among eminent laryngologists. It was

during a somewhat heated argument on this subject that Sir Sinclair
Thomson and Mr. Dan McKenzie are said to have almost come to

blows. By far the most- comprehensive consideration of eversion and

prolapse comes to us from Moore" who exhaustively summarized 85
cases. A true prolapse originates as an inflammatory edema or hyper
trophy of the ventricular walls with resultant protrusion of the
mucosa into the laryngeal lumen. It is a condition secondary to

trauma, to traction from an adjacent cyst or to a tumor and its diag
nostic characteristic is its replaceability within the ventricular lumen

by simple pressure with a probe. If sufficiently extensive eversion
of the ventricle may be accompanied by similar prolapse of the sac-

.
cule, a condition which most nearly simulates a true internal laryngo
cele. The latter however cannot be replaced by probal pressure, is

unaccompanied by adjacent laryngeal pathology and is unique in
the changes in its size induced .by forceful coughing or expiratory
effort. Where there is present an accompanying external swelling
in the neck, any internal swelling is almost certain to be due to an

internal laryngocele and changes in the size of the latter on pressure
over the external swelling exclude all doubt as to the diagnosis.
Moore summarizes this classification as follows:

Pneuma tocele
a. Laryngocele (congenital)
b. Hernia (acquired)

Eversion of the Ventricle.

(a) with eversion of the Saccule.
(b) without eversion of the Saccule.
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Fig. 5.-Sketch showing the operative field developed to expose the
external sac.

Pneumatocele differs from the true eversion of the saccule in

th�t the former fills with air on phonation and does not recede into

the ventricle.

Both true internal laryngocele and eversion or prolapse of the
ventricle. and saccule must be further differentiated from simple
tumors and cysts of the larynx. Since hoarseness and some degree
of respiratory embarrassment are characteristic of all these conditions
a most careful diagnostic laryngoscopy is required to make a distinc
tion between them. -The swelling associated with an internallaryngo
cele appears characteristically either at the level of or above the false
cord in contradistinction to that of a prolapsed ventricle or saccule.
which presents itself directly in the ventricular orifice.

The surgical management of a true laryngocele is naturally de

pendent on whether it is of the internal or external variety. In the
case of the latter there is almost complete uniformity of opinion as

to the most advisable procedure and its technique of execution. An
incision is made through the skin and superficial fascia and platysma
muscle at a level just inferior to the hyoid bone and just above the

superior border of the thyroid cartilage. Blunt dissection at this

point will reveal the outer wall (Fig. 5) of the air-containing sac,
further definition of which will expose the narrow neck or pedicle
by which the sac is attached to its origin in the ventricle and which

pierces the thyro-hyoid membrane. This pedicle can be easily sur

rounded by a ligature, the sac amputated and the stump, after fix-
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ation, allowed to drop behind the thyro-hyoid membrane, after which
the overlying neck muscles are approximated and the superficial tissues
closed over them in layers.

"

Despite the simplicity of this surgical procedure and the un

animity of complaints in all patients harboring an external laryngo
cele, it is not unusual to find expression of the opinion by outstand

ing laryngologists that failing any respiratory embarrassment an ex

ternal laryngocele requires no surgical intervention.

The problem involved in the eradication of an internallaryngo
cele is not so simple. It is common experience among laryngologists
that such conservative measures as aspiration, incision and drainage,
or piece-meal removal of the walls of the sac tend not only to fail
of complete cure but' to run grave risk of causing permanent dam

age to the voice. There remains therefore either an external ap
proach through the wing of the thyroid cartilage or as in the case to

De presented, removal 0.£ the sac by way of a conventional laryngo
fissure operation. Only rarely in the event of the occurrence of a

combined external and internal laryngocele will the latter disappear
after extirpation of the external sac and it will therefore usually be

necessary to carry out a two stage procedure for such a double lesion,
the rarity of which I believe justifies the following report.

REPORT OF A CASE

]. P., a 40 year old single painter was found one day in Novem-
-ber 1946 sitting on the doorstep of a physician, obviously suffering
from some sort of upper respiratory obstruction. During the pre
vious four months he had noted some soreness in his, throat and the
appearance of a peculiar mass on the left side of his neck. Because

of his dyspnea the patient was immediately hospitalized but before

any laryngoscopic studies or examination could' be made something
ruptured inside the throat with immediate relief to the obstruction
and disappearance of the swelling in the side of the neck.

The patient was discharged from the hospital and remained

asymptomatic for three months at the end of which time there was

a recurrence of the original signs and symptoms for which on Febru

ary 26, 1947, he was admitted to'the Cushing Veterans Hospital
where direct laryngoscopy showed a mass on the left side of the

larynx at the level of the ary-epiglottic fold. Puncture into this
mass apparently released air and at the same time resulted in a second
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disappearance of the swelling in the left side of the neck. The latter
however reappeared in a few days at which time it presented the

following characteristics. Projecting antero-laterally at the level
of the thyro-hyoid membrane this mass was approximately 4 cm. in

diameter, was definitely crepitant, was easily compressible by manual
palpation and could be increased in size by the patient's forced ex

pira tion with a closed glottis.

Indirect and direct laryngoscopy revealed a bulging mass about
two centimeters in diameter on the left side near the base of the

epiglottis and extending above the ary-epiglottic' fold. It appeared
to be filled with air, and pressure on the swelling on the left side of
the neck produced obvious increase in the size of the intra-laryngeal
mass.

X-ray studi�s (Fig. 3) of the lateral neck revealed a small de
marcated pocket of air projecting laterally on the left side between
the top of the larynx and the hyoid bone. Under forced expiration
it reached a maximum diameter of two by two and a half centimeters.
A biopsy of the wall of the internal mass revealed only chronic
inflamma tion.

On March 17, 1947, an operation was performed in the external

swelling. A curved incision was made in 'the skin at the level of the
left superior border of the thyroid cartilage, extending from the
sterno-mastoid mus-cle posteriorly, almost to the median line ante

riorly. Superficial fascia and the platysma were divided anteriorly.
The superior laryngeal nerve and vessels were exposed and identified
and a slightly bulging mass was found anterior to this area which
was exposed by blunt dissection, with stripping away of all attached
fascia (Fig. 5). This mass was found to be a thin walled sac filled
with air which could be expressed from it by very slight pressure
but which would be greatly distended by the patient's performing
the Valsalva maneuver. This sac was dissected from its surrounding
attachments and found to communicate with the interior of the

larynx by a narrow neck about 1 em in diameter which passed through
the thryo-hyoid membrane just posterior to the median line and
immediately over the upper border of the thyroid cartilage. This

communicating neck was severed and the stump sutured by a single
layer of interrupted black silk sutures, this layer being then invag
inated by a second layer of black silk following which, upon release
of traction the stump beneath the thyro-hyoid membrane, fascia,
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Fig. 6.-Lining of the External Laryngocele. Stratified squamous
epithelium, overlying a fibrous stroma. There is nothing to suggest in
flammation or other cellular reaction.

muscle, platysma and superficial fascia were closed by interrupted
sutures of black silk which were also used to close the skin.

Pathological .examination of the tissue- revealed a cyst 2.7 by
.1.8 by 0.7 em (Fig. 6). It possessed a vascular fibrous wall with
scattered lymphocytes present. 'The inner surface was lined with
stratified squamous epithelium with an underlying ,:fibrous stroma,
which shows no evidence of lymphoid tissue or glandular structures

normally present in the wall of the saccule. Presumably the marked
distention of the saccular wall had led to the disappearance of these
structures. There is here seen also a transition from a ciliated, colum
nar epithelium to a stratified squamous type. A small cyst in the
wall was lined by flattened columnar epithelium.

Patient was discharged on March 29, 1947. At this time the
neck incision was well healed. The internal laryngocele remained

unchanged and without symptoms but excision was postponed for 4
months. A post-operative x-rayon April 8th showed the external

laryngocele no longer present. Four months later there was no change
in the internal laryngocele. There was no inflammation and the pa-
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Fig. 7.-Lining of the internal laryngocele. Normal respiratory type
of epithelium overlying a fibrous stroma. Slight tendency to papillary
formation.

tient aside from hoarseness was asymptomatic. Surgery was postponed
in the hope that further operative procedure might not be necessary.
Fifteen months after the original operation patient returned with

complaints of hoarseness, a sense of fullness in the throat and saliva
tion while talking. Examination showed some enlargement of the
internal lesion.

.

June 4, 1948. Under general anaesthesia an incision was made
between the thyroid notch and the episternal notch. The strap
muscles were divided and the thyroid isthmus isolated and divided.
The wings of the thyroid cartilages were divided with a motor driven
saw and separated to expose the internal laryngocele which extended
so high upward as to make exposure of its upper border difficult.
Submucous dissection with scissors was begun anteriorly at the point
of attachment to the left false cord and the laryngocele progressively
uncovered and pulled downward from below so as to bring its upper
pole within the operative field. Rupture of the sac occurred before
its complete dissection was accomplished with escape of about 5 cc

of cloudy fluid. Dissection of the sac was continued to its base
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which was tied off with catgut and the cyst removed. Because of
laceration of the overlying mucosa several raw areas were left on the
surface -of the' false cord. The wings of the thyroid cartilage were

approximated and a tracheotomy tube temporarily inserted through
the crico-thyroid membrane. The overlying fascia was clos�d with
catgut and the skin with interrupted black silk.

The pathological specimen removed from the interior of the

larynx ( internal sac) showed (Fig. 7) a normal respiratory type of

epithelioma overlying a fibrous stroma. There is a tendency to

papillary formation of the surface, closely resembling the normal
ventricular mucosa. Except for a transitory hematoma in the super
ficial wound the patient made an uneventful recovery. The voice
showed steady improvement, though still slightly husky and there
has since been no recurrence of either the internal nor external laryn
gocele. The patient has been able to resume his' occupation and when
last seen was in perfect' health.

Taylor" in an excellent resume of the subject of laryngocele in

1944 stated that up to the time of his report there had in 66 years
of this Society's meetings been only one report on this- subject. I
have therefore felt all the more justified in bringing it once again
to the attention of this meeting.

SUMMARY

True congenital laryngocele, is' a clinical entity of great rarity.
Its confusion with a variety of other laryngeal lesions having some

what similar clinical manifestations has led to misunderstanding of
its true nature, the mechanism of its origin and hence to failure to

apply the most effective measures for its eradication.

A case is described illustrative of the combined lesion of an

external and' internal laryngocele with a description of the surgical
measures employed for their eradication.

I am indebted to Dr. Everett Tomb, Chief of the Otolaryngological De

partment of the Cushing Veterans Administration Hospital. Framingham, Mass.,
for permission to utilize some of the material incorporated in this case report.

1101 BEACON ST.
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DISCUSSION

CHEVALIER L. JACKSON, M.D.: I would like to mention briefly two cases,

and show slides illustrating them. The first one is a case that had been reported
before, and the second one a case that has not been reported.

CASE I.-The first case is one of the mixed type described by Dr. Richards.
An ordinary roentgenogram shows very well the combination of the two portions,
the internal and external, and this is shown even better in the planigraph. A

body section film at the right depth is, I think, the best way to demonstrate the
location, size, and relations of a laryngocele, as pointed out some time ago by
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Dr. Felix Leborgne of Montevideo. This particular patient we operated upon,

removing the external portion, as Dr. Richards did in his first stage, We ex
pected to have to do something with the internal portion but this disappeared,
and it was, not necessary in this case to do anything further.

CASE 2.-The second case has not been reported previously. It was a case

of purely external laryngocele, and you+see that after removal by laryngofissure
the sac had disappeared. I happen to have been able to get quite a good picture
of the specimen in this case, and as you see we were able to remove the sac in one

piece.. I agree with Dr. Richards that there are very few cases where satisfactory
treatment can be carried out by endoscopic means. We have had, I think, two

cases which were treated by endoscopic procedures alone, but in most cases I think
some form of operation as stated by Dr. Richards is the procedure of choice.

H. MARSHALL TAYLOR, M.D.: I reported a case of. Laryngocele before the
society in 1944. Just a word as to symptoms: The patient in making pressure
over his laryngocele would make a loud hissing noise. On percussion, he would
also give a rather high tympanitic note. He advised me that he would do this
for the· amusement of his friends.

The early authors often associated the laryngocele with glass biowers and
some even though of it as an occupational disease.

WALTER B. HOOVER, 'M.D.: I have had no great experience with laryngo
celes. In the last thirty years, however, I have seen 4 patients, 2 of whom were

under my personal care. The etiology in these 2 cases had nothing to do with
the patient's occupations, they neither taxed their voices nor blew a wind in
strument. One, a retired man of 68, was quite feeble and the laryngocele de
veloped while he was under medical observation. The other was a stonecutter of
49 whose internal laryngocele I removed surgically.

Laryngoceles which fill with air and do not empty readily; the egress of air
is prevented by a thick, tenacious plug of mucus in the lower portion of the
sac which acts as a ball valve, permitting the laryngocele to fill and preventing
the return of air to the ventricle. This at least was true of the patient on whom
I operated.

Dr. Richards mentioned an accept�d classification of three particular type,s
of laryngoceles, that is, purely internal, purely external and combined. I would
like to take exception to the "purely" external type-it seems impossible to have
a "purely" external type of laryngocele because the origin is from within or

medial to the thyrohyoid membrane and when the origin is from within it must

be either internal or combined internal and external, nor purely external even

though it does not produce clinical symptoms internally.
The first slide that Dr. Richards showed is diagrammatic and not entirely

true of the anatomy. The top of the ventricle of the larynx is as high as the
superior border of the thyroid cartilage. If we admit that. the laryngocele orig
inates from or is connected with the upper portion of the ventricle 'of the larynx,
then in developing it extends upward from this area internally underneath the
pharyngo-epiglottic fold (in my case it pushed the fold upward), or it may pene
trate the thyrohyoid membrane, and appear externally. This area can be ap

proached surgically without cutting the thyroid cartilage.
If you noticed, in the two photomicrographs Dr. Richards showed the mucous

membranes were distinctly different. We suggest that there were two lesions in-
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stead of one. One was a laryngocele; the other may have been a cyst for, in the
illustration of the internal lesion it seems above the folds previously mentioned
instead of pushing upward from below.

It seems unnecessary to do two surgical procedures in a combined laryngo
cele since it : is one connected sac and the thyrohyoid membrane should be no

barrier to the surgeon.

If one completely dissected the laryngocele, all of the membrane would be
removed and there would be no excuse for the second operation, as Dr. Jackson
suggested in his first case. I believe that an internal laryngocele can be dissected
through the transverse incision, such as Dr. Jackson used, because the apex of
the ventricle should not be difficult to expose, even if it _is necessary to reach
down behind the thyroid wing as much as a half inch. I would not expect the
laryngocele in Dr. Jackson's case to recur if he completely dissected the laryngo
cele and I would not anticipate a second operation (laryngofissure) in order to

take out the internal portion of the laryngocele.
GABRIEL TUCKER, M.D.: My experience with laryngocele has been limited

to one operative case. In my case planigraphic studies showed the condition to

be identical to that presented by Dr. Jackson except that it was the left instead
of the right side. The communication between the internal and external cavity
was clearly shown. On removal I did a laryngofissure, first freeing the sac of
the laryngocele from the inside of the larynx and attempting to pull it outward.
through the external exposure. I am sure the operation would have been much
easier if it had been done in two stages." The result obtained was complete cure.

The larynx was normal.

FRED 2. HAVENS, M.D.: We too have had the experience of finding en

larged laryngeal saccules in laryngectomy specimens. In. those that I have seen,
there was no tendency toward sacculation or cyst formation and all of them had
an ample opening at the mouth of the saccule.

In those cases in which cyst formation takes place grving rise to symptoms,
have a theory that some mechanical factor at the mouth of the saccule is con

cerned with this development. To me it seems logical to believe that some in

flammatory reaction could occur and cause stenosis at the mouth of the saccule
so that air can get in rather readily but cannot escape readily. I can see no other
reason why a saccule should gradually enlarge and retain a cystic character.

In the removal of these lesions, it has been our custom to expose them in a

manner similar to that illustrated by Dr. Richards and to dissect the upper end
free as he does. After carrying the dissection down to the upper border of the

wing of the thyroid however, we split the wing of the thyroid and carry the
dissection on down to the normal location of the mouth of the saccule and cut

the cyst off there. In all of these cases, we have found that there is a very narrow

neck at the lower end of the saccule and I believe that this constant finding sub
stantiates my theory regarding the cause of these cysts.

LYMAN G. RICHARDS, M.D. (closing): It is quite possible that the internal
and external sacs are deviations of the same basic structure and that a more

complete, more extensive and more thorough external operation, trying to get more

nearly down to the orifice of the ventricle might kill the two birds with one

stone, so to speak, and get both laryngoceles. If we could only see these abnor
malities besides once every 10 years, I believe we would know a little bit better
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how to handle them. They are rare and consequently no one has any great op

portunity to try different procedures. Dr. Tomb's impression and mine were that
we still had a good deal to deal with inside the larynx in spite of removing the
external S<JC which perhaps we did not do thoroughly.

In reference to what Dr. Havens
<
says about there being an inflammatory

reaction, that to my mind falls in the classification of acquired laryngocele in

response to pathology around the orifice of the ventricle and therefore to ob
struction to ventilation and drainage. That is a little different from a congenital
type in which the anlage, so to speak, is there already. Dr. Iglauer once reported
an enormous swelling in the neck of a child of seven or eight in whom there
was no contributing factor. We still don't know just what initiates the develop
ment of the sac. I wish we could see them more frequently.
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It is not the object of this paper to discuss the various methods
of treatment of early carcinoma of the larynx. It must be said,
however, that the surgical removal of the growth has been the only
successful method of cure in our experience.

The operation to be shown was first reported in 1948. Since
that time, nineteen cases have seemed to meet the requirements for

laryngo fissure and have been treated by, this method. There has been
one known recurrence requiring laryngectomy and' two cases have

developed masses of granulation tissue which were removed through
a direct laryngoscope. As this' procedure has been used only a short
time (three years) a statistical report is not given. The technical
approach to the larynx is shown in the hope that it may be of
interest.

Though the physical appearance of a laryngeal growth may
simulate a malignancy microscopic examination of tissue removed
from a suspicious area is the only sure method of diagnosis. Lejeune!
has reported a series of cases where the carcinoma was the size of' a

grain of rice, pea or dimpled match head. These cases have been
treated by him by excision and cauterization through the' 'suspension
laryngoscope. We rarely see this type of case.

The operation that will be shown is for a larger growth, one

that does not extend beyond the true cord and where there is no

fixation of the movement of the cord. The main idea of any surgical
procedure in cancer is to remove all the growth along with any cells
that may have migrated away from the main growth. This calls
for a fairly wide excision of the growth along with surrounding tissue
which is apparently normal.

From The Department of Otolaryngology, The Johns Hopkins University
School of Medicine.
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In 1928 Finzi and Harmer/ recommended a window resection
in the lateral wings of the thyroid cartilage for the implaritation of
radium "needles in the treatment of carcinoma of the larynx.
Arbuckle" also has advocated window resection for x-ray treatment

of malignancies of the larynx. By removing a portion of the car

tilage they hoped to prevent sloughing and abscess formation asso

ciated with destruction of the thyroid cartilage.
A modified window resection has been devised that gives access

to the larynx and permits a thorough inspection before removal of the
suspected area (Broyles"}. It gives a dry field for inspecting the
interior of the larynx and a wide field for removal of early growths.

If there is a fixation of a vocal cord or an arytenoid cartilage
or evidence that the growth extends to the cricothyroid membrane,
a more extensive operation is necessary.

This procedure is for small malignant growths confined to the
true vocal cords, where there is no fixation of the arytenoid or lagging

. of the movement of the cord.

(A motion picture of the procedure was shown.)

1100 N. CHARLES ST.
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DISCUSSION

LOUIS H. CLERF, M.D.: should like to ask Dr. Broyles why he prefers
this procedure to simple thyrotomy or laryngofissure. He stated that this lesion
was limited to the vocal cord and did not extend to the : anterior commissure.
There was no fixation of the cord.' I observed from the movie film that one was

not able to visualize the entire lesion until about the middle of the operative pro
cedure. It was possible only then to determine the posterior extent of the lesion
and also to observe whether there was any subglottic extension.
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Secondly, why the extensive removal of the ventricular band? I have never

seen an instance of ventricular band involvement in true cordal carcinoma where
there was no involvement of the anterior commissure. There appeared to be
removed an enormous amount of tissue which to me seems to be needless.

PAUL H. HOLINGER, M.D.: I would like to voice the opposite side of that,
if I may, Mr. Chairman. I feel that from the size of the lesion that appeared on

the film, in deference to Dr. Clerf, that a total laryngectomy would be the pro
cedure necessary to completely eradicate the lesion and the possible points of local
extension. I have seen the film lIefore and have talked to Dr. Broyles extensively
on the subject; I would feel more inclined to lean toward a more radical approach
rather than a conservative one in lesions in which this operation seems indicated
In preference to a laryngofissure.

GABRIEL TUCKER, M.D.: I should like to congratulate Dr. Broyles on his

interesting presentation.

In my own experiences with carcmorna involving the vocal area of the larynx
have used median thyrotomy exclusively. 1 agree with Dr. Clerf in regard to

the importance of exposing the under surface of the vocal cord. Tracheotomy
done three to four days before median thyrotomy will allow for careful exam

ination with a retrograde telescope from below so that you have a very definite
knowledge of the downward extension of the lesion. I have removed a larg-e
portion of the larynx on one side and a narrow margin on the other side in
the same patient with excellent resulr., Dr. Clerf advocated bilateral removal of
the cartilage many years ago and I see no contraindication for doing it. I have
had no difficulty from recurrence of anterior commissure growth after thyrotomy
where we have been careful to remove the tumor entirely. I have enjoyed very
much Dr. Broyles presentation and I believe that there might be indications for
use of this method in some cases.

EDWIN N. BROYLES, M.D. (closing): I want to thank very much the gentle
men for asking these rather embarrasing questions.

Dr. Clerf, the fact that some of these malignant cells wander away from the
main growth is the reason, if we are going to operate on these people at all, we

want to give them as wide a field as possible. This operation gives a wide field
and allows one to take out the surrounding tissue. That is the main reason we

do it, and, also, the reason we do not go into the midline is that we want to be
sure to take out all of the diseased vocal cord, and if necessary a small portion
of the unaffected cord.

I think Dr. Hollinger stating that perhaps this patient ought to have a

laryngectomy is certainly pretty near right. I cannot help but remember Dr.

MacKenty and his statement on carcinoma of the larynx; I have made it before:
If we did a laryngectomy on every case of carcinoma of the larynx our results
would be better. But, on the other hand, there are some cases where we feel
that it is justifiable to do a smaller operative procedure than complete laryngectomy.

This is a technical approach to the larynx that I wanted to show and to re

turn again to Dr. Clerf, of course you don't get a good view of the interior larynx
as long as the intratracheal tube is in position, but when you remove the tube
you do get a good view below and above and around the larynx.
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Die CLERF: May 1,,:ini:err��t
;'
at this time? The point is you have com

pleted half. of your oper�'tive procedure and it would seem to me if there is. any
question �heth�r y6u are going to do a laryngectomy or radical procedure, split
the larynx. If you want to take out some of the opposite cord, don't split in
the midline but go to the opposite side and clip off a portion of the contralateral
side. That is the point I wanted to' emphasize. If you say it is ha�ardous to

cut through the cartilage, I take exception to scooping it out directly opposite
the lesion, you see, because you are leaving all of that behind. You have con

tarninated a wound with cancer if there are cancer cells.

DR. BROYLES: We do open up on the good side and turn it back and there

you have a window to look right into the larynx.

There is some question about the removal of the thyroid cartilage, aside from
the complete resection of bone and tissue and new growth, at the same time with
these ossified cartilages it is difficult to cut a big chunk out of the ossified thyroid
cartilage, control the bleeding and make a careful examination of the interior of
the larynx. At least that is my opinion.

Dr. Tucker's remark about the telescope, which I think is fine and valuable,
did have one of the retrograde telescopes before I went to the Navy, but on

returning from the Navy it has disappeared and I have not been able to find it.

As regards the mediari thyrotomy, I have already discussed that. We want

to go to the opposite side so that we get away from that anterior commissure ten

don which cannot be removed unless you take the thyroid cartilage or the thyroid
bone out along with the anterior commissure tendon.

Dr. Richards' question, it is remarkable how well a patient can breathe with
the supporting thyroid wing removed. We have never had any patient that had

dyspnea. The strap muscles of the neck, the hyoid bone above a-nd the cricoid

cartilage below gives one plenty of space to breathe and so far we have had no

trouble in the removal of the tracheotomy tube. We have had a little difficulty
in swallowing. The patients for the first day tend to aspirate some fluid, but
if you tell them to lean over to the good side the fluid runs down the pyriform
sinus very nicely and they don't have any trouble at all.

The voice after this operation varies but is in most cases good.

Thank you very much!
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Twenty-five years ago otolaryngology was a simple well defined

specialty concerned in the main with a limited number of patho
logical entities, requiring only a few standardized therapeutic pro
cedures.

Infection was credited as being the agent which produced the

majority of all ear, nose, and throat symptoms and the recognized
treatment in most cases was surgery.

The discovery of the sulfa' drugs and the antibiotics produced
such a profound effect upon our specialty, that the control of in
fection has now become a medical rather than a surgical procedure.

Today radical operations on the sinuses aimed at elimination of
infection are comparatively rare and mastoid operations for acute

mastoiditis are practically unknown.

Even before the discovery of the anti-infection agents, great
changes were already taking place in otolaryngologic thinging.

Enthusiasm for radical surgery of the nose and sinuses had be

gun to wane, partly because results did not always warrant such
radicalism and partly because the public refused to submit to such
treatment.

Since the discovery of the antibiotics, many other advances in
our knowledge in regard to the etiology of ear, nose, and throat
symptoms have discredited our earlier belief that infection is the
all important factor.

Nutritional Deficiencies. Deficiencies in vitamins, minerals and
other nutritional factors were shown by Selfridge/ Shurly," jarvis,"

From the Department of Surgery (Otolaryngology), Stanford University
School of Medicine, San Francisco, California.
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jones," Roberts," and others, to be the frequent cause of many ear,

nose and throat symptoms which had previously been credited en

tirely to infection.

Histamine. Horton's'v " experiences with histamine and 'certain

types of headaches, vertigo, tinnitus, and some forms of deafness dis

proved the idea that infection is the primary etiologic factor in most

of these symptoms.

Emotional Factors. Our better understanding of psychosomatic
influences and emotional upheavals and their ability to produce many
symptoms referable to our 'specialty still further lowers the percent
age of symptoms forr:nerly attributed entirely to infection.

Hormones. The better understanding of the action of the var

ious hormones, particularly ACTH and Cortisone and their effect
on ear, nose; arid throat symptoms promise to have a very definite

important influence on our specialty.

Allergy. The many advances which have been made in our

better understanding of what for lack of a better name we designate
as "allergy" pioneered in our specialty mainly by Hansel,8 still fur
ther discredits the contention that infection is the primary cause of
most ear, nose, and throat symptoms.

The researches of Dean,9 Proetz+" Jones,ll Kuhn.P and others
established the probability that much of the deafness due to edema
'of the eustachian tube and the accumulation of fluid in the middle
ear is due to allergy and not to 'infection.

The experiments ofDohlmarr'" and Koclr" indicate that allergy
not only prepares the soil for many acute middle ear infections, but
also plays a major part in those chronically discharging ears which
do not respond to sulfa drug and antibiotic therapy.

The fact that these two investigators, as well as Smirnov.l" were

able to experimentally produce allergic reactions ,in the middle ears

of guinea-pigs and subsequently infect them, seems to indicate that

allergy is an etiologic factor in many middle ear inflammations and
infections.

...

These advances make it imperative that the present day Oto

laryngologist not only become proficient in surgical technique, but
that he also have an adequate background of general medicine.
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With the possible exception of the antibiotics, the better under

standing of allergy has probably had a more profound effect on

treatment of ear, nose, and throat symptoms than has any other in

fluence, and it is with allergy that the main body of this paper deals.

Although allergy is a general disease, it is being recognized
more and more as an important etiologic factor in many symptoms
referred to the ear, nose, and throat, and patients suffering from
these symptoms come first to the Otolaryngologist for relief. For
this reason it behooves everyone in our specialy to become .familiar
with the fundamentals of allergic diagnosis and treatment.

Before discussing specific symptoms in which allergy has been
shown to be an etiologic factor, I should like tobriefly review with

you some of the newer theories of allergy and try to show a definite

relationship between these newer allergy concepts and those specific
symptoms.

Williams1'6 recently published an excellent article in which he
reviewed and analyzed much of the important allergic literature of
the past few years and from his analysis, suggested an approach to

allergy based on Selyc's'" General Adaption Syndrome Theory of
Stress.

According to this theory, allergy is considered one of the pro
tective body reactions to stress, in which an overstimulation of
a physiologic response, rather than a pathologic factor produces
symptoms.

It is believed that typical allergic reactions may be initiated
not only by protein sensitivities, but also by emotional upsets and

by physical agents. Regardless of whether the initiating factor be
house dust, cat hair, shell fish, insect bites, sunlight, or emotional
stress, the stimuli follow the same pathways and produce the same

type of allergic reaction as an end result.

The allergic reaction takes place in the peripheral vascular bed,
when the parasympathetic nerves, which control dilatation of these
small vessels gain dominance over the sympathetic system which
governs the constriction of these vessels. The resultant dila tation

together with increased permeability of the capillary walls permits
loss of serum and electrolites into the surrounding tissue, causing
edema. This edema produces allergic manifestations.
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ALLERGIC MECHANISM
TYPES OF INITIATING STIMULI
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Fig. l.

Any individual may exhibit allergic symptoms under certain

conditions, and the variation in the tendency to autonomic imbalance

depends on the individual's personal threshold of tolerance to stress,
which may be influenced by heredity or may be acquired-s-frequently
both factors operate. In those individuals in whom cellular activity
to injury is great, hereditary allergy is apt to occur, while in those
in whom it is of lowest degree, symptoms of allergy may never ap
pear. Between these two extremes of varying' degrees of cellular
activity, there exists all degrees of allergic symptom probability.

A summary of the theory IS shown diagrammatically in the
following slide (Fig. 1).

With these present day allergic theories in mind, the following
points are presented for your consideration and discussion:

Among the most frequent complaints which cause the patient
to seek the services of the otolaryngologist may be mentioned:

(1) Excessive post-nasal discharge
(2) Impaired nasal breathing
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( 3) Chronic cough
( 4) Headache

(5) Acute hoarseness III adults and croup III children

( 6) Chronic hoarseness

(7) Recurrent acute sore throat

(8) Impairment of hearing
(9) Vertigo

( 10) Symptoms of the common head cold

It is my thesis that allergy is frequently a major etiologic factor
in all of these symptoms, and I should like to briefly discuss several
of them..

Excessive Nasal Discharge. This very common complaint is
often diagnosed "sinus" by the patient or "low grade sinus infec
tion" by the physician. This diagnosis usually leads to much local
treatment and even to nasal surgery, many times without any pro
longed relief. A cytologic examination of the mucus from the nose

or the pharynx will show increased eosinophils in diagnostic numbers
in a very high percentage of all patients complaining of this symp-

.

tom. A short allergic history is usually sufficient to identify a food
or an inhalant to which the patient is sensitive as the etiologic factor.
Elimination of the food from the diet or a few injections of the

proper sized dose of the offending inhalant allergen (house dust,
molds, tobacco smoke and newsprint .are the most common offenders)
will very often relieve this troublesome symptom even after months
of treatment aimed at control of infection has failed.

Chronic Nasal Obstruction. This symptom, when not due to

anatomical malformation or tumor growth, is very often due to

allergy. Again, a short allergic history and an examination of the
nasal mucus for increased number of eosinophils will differentiate
between infection and allergy.

When due to allergy, hyposensitization to the common inhal
ants is most effective in relieving this symptom unless tissue changes
have become irreversible, in which case, streak cauterization of the
turbinates in addition to hyposensitization gives consistently satis

factory results.
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Chronic Cough. When no definite etiology can be found for
this symptom, allergy should always be suspected. Mucus from the

pharynx, larynx or bronchi will frequently show increased numbers
of eosinophils. A few injections of the proper sized dose of offend

ing inhalant allergen is often far more effective in controlling this

type of cough than unlimited amounts of cough mixture or in
numerable treatments with antibiotics.

Acute Laryngitis and Croup. Acute laryngitis in adults and
croup in children, when not due to over-use of the voice, inhalation
of irritating fumes, or to. acute bacterial invasion, are usually due
to allergy-particularly food allergy. Again, an allergic history and
the presence of increased eosinophils in the secretions will confirm
the diagnosis. Treatment directed along allergic principles often
gives prompt relief, while penicillin mist, troches, steam inhalations
and various other antibiotic therapeutic measures aimed at control
of virus or bacterial. infection may only aggravate the symptoms.

Chronic Laryngitis. Chronic laryngitis in those patients in
whom the vocal cords become chronically edematous and polypoid
is practically always the end result of a long-standing neglected
allergy in which irreversible tissue changes have taken- place. The
condition is identical with polyposis of the mucous membrane of the
nose and sinuses which condition is now generally recognized as being
the result of allergy rather than of infection.

In these patients, an allergic rhinitis is usually present and should
excite suspicion as to the true etiology of the laryngeal pathology.
Sections of polypoid tissue removed from the cords and stained 'to
show eosinophils will prove the diagnosis of allergy.

Elimination of foci of infection in the teeth, tonsils and sinuses
is always good general therapy, but specific allergic management is

required to prevent recurrence after the polyposis has been treated

surgically.

Recurrent Acute Sore Throat. This symptom is frequently due
to inhalant or food allergy. The sore throat may develop quickly
following exposure to the inhalant or ingestion of ·the offending food,
and if treated as an allergy, is promptly relieved. Differential diag
nosis between infection and al1ergy under these circumstances is.
most important.
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The Common Cold. It is with the greatest hesitancy that I

presume to mention this most controversial subject. But since the

Otolaryngologist is constantly called upon to treat this condition
and since most acute and chronic sinus infections 'occur following
common colds, it is pertinent, I think, to include a short resume
of the subject in this discussion.

The etiology of the common cold is still unknown.

There is some evidence that colds are due to an invisible, uncul
turable, filterable agent which is present only in the early stages of
the disease. This view dates from Kruse's" experiments in 1914 and
was subsequently confirmed by Dochez.l'' Mills and Kneeland who
were able to obtain 44 % successful transmission, both in humans
and apes.

Kerr'" and Lagen, on the other hand, were unable to infect
students living in air-conditioned surroundings under ideal climatic
conditions. They suggested that if a filterable virus is the cause"
the environmental factors and general body responses to them must

be considered in the preparation of the soil and to a greater degree
than ever before.

In a more recent paper, Kerr'" states, «I do not believe, per
. sonally, that the common cold is contagious or readily spread by
ordinary human contacts. I do not think that the filterable viruses

play much part in the spread of the disease."

Fink22 in 1927 did a most interesting piece of research which.
tends to substantiate Kerr's beliefs. Fink took biopsies from the
mucous membrane of the inferior turbinates of individuals suffering
from various stages of acute head colds and found the following
phenomena to be present:

In the early stages, that is, before the purulent discharge ap
peared, there was a marked edema and increase in eosinophils in the
stroma, and in some cases, a marked dilation of the cavernous blood
vessels in the turbinates, but no polymorphonuclear neutrophilic
leukocytes, no dilation of the ordinary arteries and veins, no abnor
mal increase in lymphoid cells or eosinophils within the lumen of
any arteries and veins, and no bacteria under the epithelium. Thus
none of the classical signs of bacterial infection were apparent in
the nasal mucosa in the early stages of the cold. He, therefore, drew
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the conclusion that the early symptoms were the result of nerve

reflex.

Fink further found that with the appearance of the purulent
discharge, polymorphonuclear neutrophilic leukocytes and the dilated
capillaries containing them appear under the epithelium. Th�re was

less interstitial edema and the eosinophils diminished; there was also
a marked increase in lymphocytes, a general leukocytosis and fever.
These are the characteristic findings of infection, but in his obser
vations, these symptoms did not appear until from three to five
days after the onset of the first symptoms, which would imply sec

ondary infection.

In 1935, the author'" read a paper before the Pacific Coast

Ophthalmological and Otolaryngological Society, presenting the fol
lowing hypothesis:

(1) The common cold in its early stages is primarily a transient

allergic reaction.
'

(2) This transient allergic state may be caused by an unknown
filterable virus, the growth, of whicp,depends upon the failure of
the body to adjust itself to unfavor�bie di�atic 'and physiological
environment.

( 3) The stage of purulent discharge follows the secondary
invasion of the tissues by a variety of different bacteria super-imposed
on a vulnerable, allergically prepared rnuco':lS membrane; these bac

,

teria may be present within the body itself or may be introduced
from without.

'

(4) Most of the resulting serious complications are due to these

secondary invaders.

The allergic theory is given credence by the symptoms which

are, nasal congestion with watery discharge from the nose and eyes;

sneezing; lack of fever and no leukocytosis; also by the ·pathologic
findings which are, marked local increase in the eosinophils in the
stroma and secretion, no increase in polymorphonuclear leukocytes
and no bacteria in the tissue.

These are the typical symptoms and pathologic findings present
in an acute allergic episode and not those of an acute infection.

In our office, we have repeatedly shown that in the early stages.
of a cold, the nasal secretions show increased eosinophils, and that as
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the cold progresses, the eosinophils disappear and neutrophils take
their place.

The rational of the treatment of the acute head cold which we

have used for the past twenty-five years is based on the assumption
that the common cold, in its early stages at least, is an acute allergy.
We believe, and we have case histories of many patients which seem

to substantiate this belief that by treating the early stages of a cold
as an acute allergy, that this first stage can not only be greatly
shortened, but that the purulent stage can many .times be entirely
prevented.

During these many years, our basic beliefs regarding the etiology
and the indications for treatment of the common cold have not

changed, and during that time, much scientific and clinical evidence
has accumulated which would seem to substantiate the validity of
the hypothesis.

Trigger Mechanism. Acute
.

attacks of respiratory allergy are

usually produced by one or more of the following predisposing trig
ger �echanisms:

(1) Exposure to sudden changes of t�mperature and humidity.

(2) Fatigue, either mental or physical, or both.

( 3) Chilling of the body.

(4) Emotional upsets.

( 5) Overindulgence in food, tobacco or alcoholic beverages.

(6) Constipation.

(7) Contact with an overpowering dose of inhalant such as

dust, pollens, irritating gasses, paint, insecticides, etc.

All of these stresses produce profound impact on the autonomic
nevous system by overstimulation of the parasympathetic nerves or

understimulation of the sympathetic system.

According to the newer concepts of allergy, the lower the
threshold of tolerance to stress and the more unstable the sympa
thetic-parasympathetic balance, the more apt the individual is to

develop allergic manifestations when subjected to anyone of these
stresses.
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ACTH and Cortisone. If the newer theories of allergy are

correct, the two hormones, ACTH and Cortisone which 'are power
ful sympathetic stimulators should provide a new approach" to the
treatment of allergy by attacking the problem at its source-the
peripheral vascular bed. This IS accomplished by hormonal stimu
lation of the entire sympathetic mechanism, that is, the autonomic
center in the hypothalamus of the brain stem, the adrenal and pitui
tary glands, the sympathetic nerves themselves, and the tissues at

the nerve ends which secrete adrenalin.

It has been said that ACTH and Cortisone may be "ideal block

ing agents" in all types of allergy. This may be true, but could it
not be that these hormones act directly on the autonomic nervous

system in such a way as to hasten the re-establishment of the sym
pathetic-parasympathetic balance by stimulation of the sympathetics
rather than by any blocking action?

There is some indication that a proper-sized dose of house dust
or other allergen administered to a specifically sensitized individual
may stimulate the adrenal cortex in a manner similar to that pro
duced by an injection of ACTH or Cortisone, and that the results
obtained may be due to this stimulation.

-

Recently, the beneficial effects of ACTH and Cortisone on the

allergic state have been frequently reported in the literature.

Because of the scarcity of the hormones, our own experience
with them in the treatment of ear, nose, and throat allergies has
been limited to patients with chronic allergic rhinitis in whom a

polypoid nasal mucosa is present and in whom asthma has developed.
We have treated six patients in all. The initial changes noted in
all six patients following treatment have been stereotype and dra
matic and can be summarized as follows:

(1) The chronic asthmatic symptoms were promptly controlled.

(2) Striking changes were noted in the 'tissues, and secretions
of the nose and pharynx.

(a) The pale, edematous nasal mucosa became pinkish red
in color.

.

(b) Small polyps disappeared entirely and larger ones were

greatly reduced in size.
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(c) The turbinates were greatly reduced in size and the

breathing space became much greater.

(d) Eosinophils in the nasal mucus which had been abun
dant before treatment were much reduced in numbers.

(e) Mucous secretions in the nose and down the posterior
pharyngeal wall were greatly diminished.

(f) Lymphoid tissue on the lateral walls of the pharynx
changed from pale gray to purplish-red color and were

somewhat reduced in size.

These striking changes observed in the pathology and the al

lergic symptoms are in accord with the newer .allergic concepts,
that is, hormonal stimulation of the sympathetic nervous system to

a point at which it gains dominance over the already overstimulated
parasympathetic system, thus re-establishing the normal autonomic
balance.

In conclusion, I would like to state that I am quite convinced
that allergy is not the cause of all ear, nose, and throat symptoms
nor are the hormones the universal panacea which will cure all body
ailments.

0

I am quite convinced, however, that allergy as an etiologic
factor in many of these symptoms is still not generally recognized
by all otolaryngologists and that until the taking of an allergic
history and the search for increased eosinophils in nasal and bronchial
secretions become routine procedures in the otolaryngologist's of
fice, many allergic conditions will continue to be erroneously diag
nosed as infection and so treated.

Until the members of our specialty become allergically conscious
and take the responsibility for, and supervise the treatment of their
own allergic patients, little progress can be expected in either the un

derstanding or the treatment of this, the most common of all ear

nose, and throat pathology.

SUMMARY

(1) Recent advances in the better understanding of the cause

of certain ear, nose and throat symptoms have changed the methods
of treatment from predominantly surgical to predominantly medical.

(2) Some of the newer theories regarding allergy are discussed
and a broader viewpoint presented using Selye's Theory of Stress as
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a basis of discussion rather than limiting the term to the antigen
antibody theory of immunity.

(3) Specific symptoms arising in the ear, nose, and throat are

discussed from the allergic viewpoint as opposed to the infectious

viewpoint.

(4) Some evidence is presented that the common head cold III

its early stages is primarily an acute allergy.
(5) ACTH and Cortisone are mentioned as potentially im

portant therapeutic agents in the treatment of allergic manifesta
tions occurring in the ear, nose, and throat.

(6) Dramatic 'changes in symptoms and in appearance of the
mucous membrane of the nose and pharynx following ACTH and
Cortisone treatment of six patients are reported.

.

(7) That the injection of a proper sized dose of allergen and
that of ACTH and Cortisone may act similarly on the allergic state

IS presented as a possibility.

(8) A plea is made for better differentiation between allergic
and infectious etiologies for ear, nose, and throat symptoms by oto

laryngologists.
384 POST STREET.
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DISCUSSION

HENRY L. WILLIAMS, M.D.: When Dr. Ashley asked me to discuss his paper,
he was emphatic that I feel free to utter whatever strictures I felt were indicated,
no matter how severe. Bence, I of course looked forward to reading his paper
with the pleasurable anticipation of finding many points on which I could in
dicate to him the error of his ways. It is therefore with a sense of bafflement
and extreme frustration that I find myself in complete agreement with every
major point that he has made in his paper, including the controversial one of the
causation of the common cold.

I should like only to enter objection to the introduction. I do not believe
conditions were quite so black as he has painted them. It may be that in some

areas it had been forgotten that otology and rhinology were not purely surgical
specialties, and it may be that some centers have been turning out otologic and
rhinologic surgeons rather than otologists and rhinologists. It should not be
lost sight of, however, that it was thirty years ago that Dr. Hansel started his
investigations into the nature of allergy and its infiuence on diseases of the ears,
nose and throat. He soon attracted many active collaborators, and among whom
Dr. Ashley is to be numbered as one of the first. Too much praise cannot be
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given to Dr. Hansel and his collaborators for their pioneer work. It is obvious
from Dr. Ashley's paper that the fundamental groundwork has now been laid
which should lead to further advances in the understanding of the physiologic
mechanism of diseases of the ears, nose and throat. It is becoming evident many
of these disturbances are associated with that still somewhat mysterious factor of
resistance of the organism to interference from without, and the concomitant alter
ations and dysfunctions of the peripheral vascular bed, the mechanism of inter
stitial collections of fluid, the circulation of the lymph, electrolyte metabolism
and· the problems of immunity and the endocrines. It is just becoming realized
that we have or soon will have effective methods of influencing these mechanisms.

This will throw even greater emphasis on the medical side of otorhinologic
practice. In addition, it will require intelligent consideration of the problem as

it presents itself in each patient. The cloth will have to be cut to fit the man;
a ready-made "favorite prescription" for each one of the several ills which pre
sent themselves cannot in the nature of things be available. It can be noted
easily that many prescriptions used at the present time, such as the prescription
of vasoconstrictors for the common cold, are entirely unphysiologic and illogical.
It probably will take years to overcome the nose-drop evil.

I believe that the use of the hormones of the anterior lobe of the pituitary
body and of the adrenal. medulla in routine clinical practice is premature. I fear
we shall encounter the same difficulties here that have hampered us in applying
specific immunologic therapy; that is, trying to apply to clinical medicine im
perfectly understood and occasionally incorrect hypotheses that are still in the
stage of clinical and even physiologic experiment.

Experimental clinical and physiologic investigation should _ remain in the
hands of those who are especially equipped to undertake it. The clinician should
not start the general use of these substances until there is reasonable assurance

he will obtain the intended effect thereby.

I feel that Dr. Ashley has presented a paper of such importance that it should
be read with an open and unprejudiced mind by every otorhinolaryngologist. It
would seem to me impossible to give to, our patients the greatest possible degree
of that symptomatic relief they seek ,from us if proper attention is not given to

the basic physiologic principles considered in this paper.

AUBREY G. RAWLINS, M.D.: There are t'Yo points th�t I would like to bring
up which, I think, might possibly add something to Dr. Ashley's excellent paper.

In the first place, I think we all know and we shou'ld remember that ACTH
and cortisone do not cure anything. They are simply an aid to the normal physi
ological mechanisms in the body.

Along that line, for those of us who are using or are going to use ACTH
and cortisone, the absolute eosinophil count is very important. The absolute
eosinophil count shows the number of circulating eosinophils. An example will
show the importance of this test better than anything else. This example was of
an asthmatic male adult who before therapy had an absolute eosinophil count

of about 700. The patient was put on ACTH for five days in reasonably good
sized doses. His symptoms did not improve, his asthma continued and his absolute
eosinophil count stayed the same. This indicated that his adrenal cortex was not

functioning.
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In order for ACTH to be effective the adrenal cortex must be active. The

patient was switched to cortisone and in 24 hours the symptoms all disappeared
and the absolute eosinophil count came down to 300. The absolute eosinophil
count not only gives you an idea how the patient is getting along but also which

drug to use.

The other point that I want to discuss has to do with the mechanism of de
sensitization in low dose dust therapy.

Loveless has shown in high dose pollen therapy, when a patient is desenti
tized and symptoms subside, the mechanism which produces the decrease in

symptoms is the building up of blocking antibodies which. prevent the allergen
(pollen) from coming into contact with the reagin. I attempted to show the
same thing with Endo dust in low dosage. I tested, intradermally, a number of
dust cases measuring the size of the wheal.

.

These patients were than put on low
dose dust therapy. After these patients reached the point where their symptoms
had subsided they were retested with Endo dust, and the size of the wheal measured.
There was apparently no decrease in the size of the wheal in most cases. This
shows that in the low dose dust therapy it is not the building up of blocking
antibodies which does the work. The mechanism probably is, as Dr. Ashley
mentioned and as Dr. Williams has said previously, on the basis of an alarm re

action. The injections probably stimulate the production of cortisone. Of
course we don't know how cortisone works as yet. There are many theories on

this point. One theory is that cortisone' acts as a blocking agent.

Recent work, however, shows that cortisone stimulates certain enzyme mech
anisms 'which help to neutralize acetyl choline, histamine and other things that
are liberated, in any kind of an allergic reaction, whether this be immunological
allergy or physical allergy.

Thank you!

FRANCIS L. WEILLE, M.D.: I would like to ask Dr. Ashley two questions.
One is, does he know anything about the new work on peptone as the etiological
agent of allergic reactions rather than histamine?

The reason I ask that is that the Secretary of the Board of Research the
Massachusetts General Hospital recently in a small meeting of our group ex

pressed the view that peptone was a more important product than a histamine-like
substance in allergy, and that there is more evidence for it. Incidentally, there
were 12 members of the allergy clinic present, and they said that none' of them
were satisfied with the histamine hypothesis.

Second, I see considerable numbers of cases in whom all manner of desensi
tization, elimination, etc., have been carried out, yet they still have symptoms;
in vasomotor rhinitis, for example, I would like to ask Dr. Ashley what he does
for such, patients when there is no demonstrable allergy, whether by skin test,
history, etc.

REA E. ASHLEY, M.D. (closing): First I would like to thank Dr. Williams,
Dr. Rawlins and Dr. Weille for discussing my paper, and to express my gratitude
to the discussants for being so kind to me.

Dr. Weille, I am sorry to say that I know nothing at all regarding peptone
treatment. I have had no experience with it, but will do some reading on the
subject as soon as I return home.
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Dr. Weille, you say that many of your allergic rhinitis patients do not show

eosinophils, am I right in this statement? You ask what we' do when' no eosine

phils are present?

DR. WEILLE: Mayor may not.

DR. ASHLEY: Mayor may not show eosinophils? We try and hyposensitize
those people by the low dosage method. We skin test them with house dust,
tobacco smoke, newspaper, molds, etc., and quite frequently even though skin
tests are negative we go ahead and give a few injections of the inhalants, em

pirically if you wilL Many such patients do very well even though the skin tests

are negative and no eosinophils are found in the mucous of the nose. We continue
to look for eosinophils however, and if the mucus shows pus cells or a combina
tion of pus cells and eosinophils, we sometimes give the patient an injection of
penicillin and then look again for the eosinophils, and' quite frequently eosinophils
can be found after the penicillin has had a chance to diminish the infection.

Many times the i�ferior and middle turbinates have been edematous so long
that breathing space is markedly diminished. In those patients we do not hesitate
to cauterize the turbinates.
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In the course of exammmg a rather large number of patients
referred for treatment of parotid tumor, it was noted in several in
stances that the «tumor" represented an enlargement of the masseter

muscle. The first few individuals in whom this condition was noted,
presented no unusual symptoms to prompt further study. It was

not until the patient described in Case I was seen that detailed studies
of this lesion were undertaken. She complained of tiring of her

jaws on chewing to the extent that it was impossible for her to chew

gum. Thus, it seemed that the enlargement did not represent an

ordinary physiological hypertrophy.

Because of the possibility that some type of muscular dystrophy
might be responsible for. the enlargement, an outline of study was

prepared for this and subsequent cases. The program included a

complete neurological history and examination by one of us (R.
W.), electromyographic studies of the involved muscles, and histo
pathological examination of a biopsy specimen. These studies have
been made on four of the patients and form the basis of this report.
Photographs of three other patients who have not submitted to

these complete studies are presented in addition.

Gurney/ in 1947 reported a case of hypertrophy of the mas

seter muscle and described the correction of the deformity by re

moving the lateral portion of the muscle through an external incision.

Microscopical examination of the excised tissue demonstrated no path
ological abnormality. The pathologist did note that some of the fibers
stained poorly. Gurney/ cited the publication of Duroux.f in 1905

From the Departments of Otolaryngology and Psychiatry, University of
Michigan Medical School.
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Fig. 1, Case I.-Preoperative photograph of the patient.

Fig. 2.__:_Roentgenogram, Case 1.

describing bilateral hypertrophy of the masseter muscles in a man

of 22 years, and that of Boldt," describing both unilateral and bilat
eral involvement. Gurney commented on the obscrure etiology of
this condition and suggested that the nervous habit of grinding the
teeth, which his patient exhibited, might be. an important factor.
It is quite probable that such a habit could produce a physiological
hypertrophy since it is comparable to the - resistance exercises used

. therapeutically to produce hypertrophy in muscles which have be
come atrophic from disuse, and to the resistance exercises such as

weight lifting used by the body building cults to produce muscular

hypertrophy. Thus, grinding of the teeth and repeated clenching
of the jaws against resistance would· be more likely to produce
hypertrophy than active exercise such as habitual gum chewing.
However, one would expect under such conditions that hypertrophy
of all of the muscles of mastication would be produced.

Adams," in 1949 reported a case of bilateral hypertrophy of
the masseter muscles and described a method of correcting the de
formity. He excised a segment of the lower, inner aspect of
the muscles and removed the protruding angles of the mandibles.
«Microscopic study of the specimens removed revealed only normal
muscle and bone tissue." This patient apparently had a very wide·
angled jaw in addition to the hypertrophied masseter muscles. It
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Fig. 3, Case 2.-Preoperative photograph.

Fig. 4.-Roentgenogram, Case 2.

was noted that she was not a habitual gum chewer and that so far
as known, did not grind her teeth during sleep.

In this presentation, attention is directed to the fact that an

individual may have a very wide flaring mandibular angle without
masseter muscle enlargement or, may have the muscle enlargement
associated with mandibles of normal shape.

CASE REPORTS

CASE I.-A. A., white female, aged 18 years (Fig. 1). This

patient complained of a swelling at the angle of the mandible on the

right side which had been noted for about six months. It was

thought to have undergone some change in size and shape at inter- .

vals but these changes were not in relation to meals. There was mild
soreness at the angle of the jaw on the right. She stated that she
could not chew gum except for a few minutes due to the aching
produced in both sides of the jaw. Even the chewing of a fibrous
piece of meat produced this discomfort.

Examination revealed enlargement at the angle of the right
mandible readily identified as masseter muscle when the patient
would clench her teeth.

X-ray findings are shown in Figure 2.
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Fig. 5, Case 4.-Preoperative photograph.

Fig. 6.-Roentgenogram, Case 4.

On neurological examination, it was noted that the pupils were

of unequal size, the right being slightly larger than the left and

showing a marked hippus. There was some drooping of the right
upper lid. The tongue protruded in the mid line but showed a

coarse tremor. There was some muscle incoordination on the left
side but not on the right. The muscles of the right side of the body
were slightly larger than those on the left. The muscles on both
sides of the body fatigued quickly.

The electromyogram of the enlarged masseter muscle showed
no abnormality.

On August 25, 1948, a pIece of the masseter muscle was re

moved for microscopical examination. Because of the inconstant

position of the mandibular ramus of the facial nerve making it vul
nerable in external incisions near the angle of the mandible, it was

thought advisable to use an intra-oral InCISIOn.

Microscopic examination of the excised tissue demonstrated
voluntary muscle with most of the fibers well developed. It was

noted that some of them were about one-third larger than normal.

Coincidently, the biopsy served to reduce the size of the muscle
producing a cosmetic effect quite satisfactory to the patient.
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Fig. 7.-Photomicrograph of specimen from Case 4 silver stain.

Fig. 8.-Photomicrograph of specimen from Case 4 Masson's stain.
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Fig. 9.-Photomicrograph of specimen from Case 4 hematoxylin and
eosin stain.
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CASE 2.-D. C., white female, aged 29 years (Fig. 3). This

patient complained of a swelling of her left jaw that had been in

creasing slowly in size since it was first noted four years previously.
For six months a smaller swelling had been noticed on the right.

Examination demonstrated the bilaterally enlarged masseter

muscles with greater involvement on the left.

X-ray findings are demonstrated in Figure 4. - It will be noted
that there is also considerable flaring of the angles of the mandibles
in this patient.

In the neurological examination it was noted that muscle irri

tability was definitely increased particularly about the shoulder

girdle. There was no evidence of muscular incoordination. An

electromyogram was not obtained on this patient.

On June 8, 1949, a biopsy of the left masseter muscle was taken

through an intra-oral mcision. The pathologist noted no abnor

mality in this tissue.

CASE 3.-J. N., white female, aged 21 (Fig. 10). This patient
complained of a swelling of the right jaw present for two years but

increasing in size for six months. There had been no pain but the
patient stated that the muscles on the right side of the jaw tired
more easily than those on the left. She was not-in the habit of chew
ing gum and allegedly did not .grind her teeth during sleep.

Examination demonstrated facial asymmetry giving the im

pression of a right sided hemihypertrophy although the major de

formity was due obviously to the enlargement of the right masseter

muscle.

In the neurological examination, a marked asymmetry of the
entire body was apparent. The left shoulder was carried higher,
the left clavicle was more prominent, and the head was held to the
right. In closing the jaw, the left masseter muscle. contracted first.
The definitely slower contraction of the larger right masseter muscle
was apparently weaker than the one on the left.

The electromyogram showed about one-half to one-third less
voltage on the affected side than on the normal side during volun-.
tary contraction. This lag and change in electrical potential was
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Fig. 10, Case 3.

Fig. 11, Case 5.

Fig. 12, Case 6.

Fig. 13, Case 7.
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interpreted as indicating either muscle fiber atrophy or a large amount

of inactive muscle tissue.
"

On July 17, 1950, a biopsy of the right masseter muscle was per
formed through an intra-oral incision. Microscopical examination
demonstrated no changes thought to be of pathological significance.

CASE 4.-L. B., white female, aged 17 (Fig. 5). This patient
had noted a swelling of her right jaw for about eighteen months and
stated that it was increasing gradually in size. Occasionally she had
noted a cramping sensation in the right jaw while chewing.

Examination revealed an enlarged masseter muscle on the right
side.

X-ray findings are shown in Figure 6.

The neurological examination demonstrated increased irritabil

ity of the muscles of the right upper back and slight difficulty in
coordination of muscular movement on both sides. The patient was

unable to sustain the grip with the right hand as well as with the
left.

The electromyogram was within normal 'limits.

On September 16, 1950, a biopsy of the right masseter muscle
,

was performed through an intra-oral incision. Routin� microscopical
examination of the excised tissue revealed «no significarit abnormal
ity." In this case the muscle tissue was subjected to' special staining
techniques by the use of silver stain (Fig. 7), and Masson's stain

(Fig. 8), in addition to the routine hematoxylin and eosin technique
(Fig. 9). In these sections it was noted that some fibers are much

larger than others and that striations are absent in the large fibers.
Thus, therejs a question of some abnormality which defies definite

histopathological classification.

Three additional patients with similar findings have been photo ...

graphed but complete studies have not been done. The first two,
Cases 5 and 6 complained of pain like a toothache in the region of
the enlarged muscle. Neither was in the habit of chewing gum, and
both noticed ease of fatigue of the jaw muscles after prolonged
chewing.
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Fig. 14.-Roentgenograin of patient with wide flaring angles of the
mandible.

Figs. 15 and 16.-Photographs of the above patient.
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COMMENT' AND CONCLUSIONS

The diagnosis of the condition reported here presents no diffi
culties "although in each instance mentioned there had been a ques
tionable diagnosis of parotid tumor. Inflammatory and neoplastic
lesions of the parotid gland and the mandible may be excluded readily
by palpation.

In each case it may be noted on the x-ray film that there is a

slight prominence of the angle of the mandible. This, however, did
not account for the deformity noted. One might speculate that it
is secondary to the muscle enlargement since an increase in cortical
bone in other locations is produced when a muscle with a broad at

tachment becomes hypertrophied. This may be seen in the hands
of wood choppers whose interossei muscles become greatly hyper
trophied, Badgley."

Marked widening' of the mandible alone may give a somewhat
similar deformity, but in such an instance the smooth, rounded con

tractile tumor formation of the enlarged masseter muscle is absent.
Such an example is seen in the patient pictured in Figure 15 and 16.
The wide angles of the mandible are seen to good advantage in the

photograph taken from below and in the x-ray film (Fig. 14).

The condition presented here may be of no significance other than
its cosmetic effect but there is suggestive evidence that this may be a

pathological as well as a clinical entity. The findings which seem

worthy of documentation ar'e r .

'

1. These seven cases and two others not included because' of
lack of photographs, were in females .. Two of 'these patients were
34 years old, and seven were under 30. There was one boy, 11 years
of age, examined in the clinic, but not seen by me personally, on whom
a similar diagnosis was made (G. P.).

2. The clinical evidence that this condition is not an ordinary
physiological hypertrophy is gathered from the history of ease of

fatigue of the jaw muscles, the lack of habits conducive to such hyper
trophy, and th_e absence of uniform hypertrophy of all the muscles
of mastication. Neurological findings and the electromyograms were

generally inconclusive. In one case only was the electromyogram
remarkable. There were some mild neurological changes demon
strated but no common denominator presented itself.
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3. Although a definite histopathological diagnosis was not

made, some apparent abnormalities of questionable significance were

noted, consisting of a marked increase in size of some of the muscle
fibers which showed lack of striations.

4. Enlargement of the masseter muscle must be differentiated
from tumor of the parotid gland and from the congenital wide

angled mandible which may produce a similar deformity.

NOTE: Other x-rays submitted but not printed.

UNIVERSITY HOSPITAL.
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DISCUSSION

NORTON CANFIELD, M.D.: I would like to ask if the hypertrophy involved
the entire muscle or just the angle around the jaw.

HARRY P. SCHENCK, M.D.: Was biopsy material obtained from the opposite
masseter muscle?

PRESIDENT NEW: It seemed to me that most of these tumors were a little
low from the picture for the ordinary parotid tumor and this probably has noth
ing to do with it. I noticed in the x-rays of those two girls the third molar
on the right side looked to be unerupted. Whether that was a factor I don't
know.

The other thing that came up is the possibility of Mikulicz's disease, en

largement of the parotid gland, where the gland is replaced by lymphoid tissue.
The fact that some of these had neurological findings changes the whole situation.

JAMES M. ROBB, M.D.: I would like to ask if they are all young women?

DR. JAMES H. MAXWELL: Mr. President, I appreciate greatly the discusssion
that followed my paper and the questions that were asked.

First, in answer to Dr. Canfield's question, I feel sure that the entire masseter

muscle was involved. It was remarkable how each of these patients in contracting
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the masseter muscle could bring that structure into such prominence. The thought
had occurred to me that these tumors might be the result of rupture of the
muscle "sheath but it seemed quite obvious that they were no muscle hernias.

In on of these patients, the one whose appearance suggested a hemi-hypertrophy,
the temporal is muscle seemed to be enlarged although I could not be SUFe of this.

Dr. Schenck asked a most pertinent question. He wished to know if a

biopsy of the other masseter muscle was done. This was not done although it

might have given interesting information. In considering the significance of the
variation in size of muscle fibers and their lack of striation, the pathologist said
that before he would give a final positive opinion he would want to examine a

whole series of specimens of apparently normal masseter muscles from individuals
of the same sex and same age.. It might be questionable then, if a biopsy specimen
from the uninvolved muscle would have settled the question.

Dr. New asked about the possibility of the unerupted third molar's contrib
uting to the tumor formation. In three of these individuals, it was claimed that
the swelling began within two or three months after the extraction of an unerupted
molar. I do not know whether or not there was any causal relationship.

In regard to the possibility of Mikulicz's disease, I can state definitely that
there was no involvement- 0(' the parotid gland.

The neurological findings were interesting and it was thought that some

common denominator might be determined from these examinations. Very
frankly, I would not have undertaken this discussion with all these negative
findings had I not been stimulated by that first case. I thought that the lesion
might possibly represent some type of muscular dystrophy.

In answer to Dr. Robb's question, these were all in young women except the
one 11 year old boy that I mentioned.
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Through the cooperation of Dr. Bloch in our Chest Clinic who
has been making a special study of sarcoidosis of the upper respira
tory tract I have had an opportunity to examine a number of such
cases. This chronic granulomatous disease is of interest to the laryn
gologist for a number of reasons. In the first place clinical and
autopsy reports indicate that the nose and throat are involved in a

high percentage of cases. This may have etiologic significance.
In the second place the lesions in this region may be more

readily accessible for biopsy or they may be the only lesions present
to produce symptoms. The mucous membrane lesion may appear
before the skin is affected.

In the third place the sarcoid lesion may become large enough
. to produce severe local symptoms as in the sinus or larynx even with
.

out producing any systemic signs of the disease.

In the fourth place this is one of the few chronic systemic dis
eases of unknown etiology that affects the nose and throat and is

worthy of study on that account alone.

In the fifth place this disease may produce cervical adenopathy
or salivary gland swellings about which the nose and throat specialist
may be consulted.

Unlike most of these chronic diseases affecting the nose and
throat such as leprosy, tuberculosis or syphilis whose etiology is

clearly established, the etiology of sarcoidosis is unknown. Sarcoid
osis, according to most authors, is a well-defined clinical entity with
predominent involvement of skin, lymph nodes, bones, eyes and

lungs. A recent definition of sarcoidosis adopted by a Committee

From the Division of Otolaryngology of the University of Chicago.
This report was prepared with the active cooperation of Drs. Robert Bloch,

Stephen Rothman and Eleanor Humphreys of the departments of Chest, Dermatology
and Pathology respectively.



206 LINDSAY-PERLMAN

of the National Research Council reads: "Sarcoidosis is a disease of
unknown etiology. Pathologically it is characterized by the presence
in any organ or tissue of epithelioid cell tubercles with inconspicuous
or no necrosis and by the frequent presence of refractile or apparently
calcified bodies in the giant cells of the tubercles. The lesions may
be replaced by fibrosis, hyalinization or both. Clinically the lesions

may be widely disseminated. The tissues most frequently involved
are the lymph nodes, lung, skin, eyes and bones (particularly the

extremities). The clinical course usually is chronic with minimal
or no constitutional symptoms. However, there may be acute phases
'characterized by malaise or fever. There may be signs or symptoms
referable only to the tissues and organs involved. The intracutaneous
,tuberculin test is frequently negative. The gamma globulins are

often increased. The outcome may be clinical recovery without

radiographically visible residue or there may be impairment of the
organs involved or a continued chronic course of the disease."

Although nothing definite is known about the cause of this dis
ease, many investigators have pointed out that it is probably related
to tuberculosis. Boeck.' who described this disease fifty years ago
considered it a form of tuberculosis. However, there is at least one

biological feature which sharply separates sarcoidosis ,. from tubercu
losis. Patients with active tuberculosis have a more or less high de

gree of sensitivity to tuberculin, whereas sarcoid patients are con

spicuously insensitive to it; sometimes reacting negatively to skin in

jections of as much as 3 to 10 mgm of un-diluted tuberculin Eighty
to 90 per cent of the cases studied in this clinic had a negative tuber
culin test.

.,

The negative skin test to tuberculin in sarcoidosis is associated
with a tuberculin-neutralizing activity of the patient's blood serum.

If the serum of a sarcoid patient is mixed with. old tuberculin and in

jected intradermally into persons known to be hypersensitive to

tuberculin, no skin reaction will develop. This tuberculin neutraliz

ing power is in the gamma globulin. In severely affected cases there
is an increase of the globulin fraction with' a disturbance of the
albumin-globulin ratio. The tuberculin-neutralizing action of the
serum is rather characteristic for sarcoidosis, although it is occasion

ally found in normal serum, and, has been reported to occur in
Leishmaniasis. ]adassohn and Lewandowski distinguished the anergy
in sarcoidosis as "positive anergy" in which the serum has tuberculin
neutralizing power from the "negative anergy" which occurs III
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terminal stages of tuberculosis when all defense mechanisms have
become exhausted. Whereas the negative tuberculin reaction in sar

coidosis would first suggest that this disease is entirely separate from
tuberculosis, a considerable number of patients with sarcoidosis

develop tuberculosis and at the same time become tuberculin-positive.
There have been two main theories connecting sarcoidosis with

tuberculosis. Schaumann" assumed that sarcoidosis is caused by ab
normal forms of the tubercle bacilli (ultramicroscopic forms or

forms with altered staining qualities) in a suitable host. Others"
have assumed that sarcoidosis is a special phase in the course of
tuberculosis in which the host has acquired an unusual insensitivity
to the bacillus. Thus, the anergy to tuberculin is-explained by some

on the basis of acquired infection -with the tubercle bacillus.

On the other hand acid fast bacilli are not found in sarcoid
tubercles and transmission experiments have been negative.

The histological picture of sarcoid while characteristic is not

pathognomonic. Jadassohn and· Lewandowsky' point out that
"where bacteria have unlimited multiplication in the body, the or

ganism responds with a non-specific inflammatory reaction. Where
bacteria are slowly destroyed by antibodies; where bacterial proteins
are broken down by antibodies or react with antibodies tuberculoid
structures result." Granulomas of syphilis, tuberculoid leprosy,
beryllium and to a lesser degree of tularaemia, histoplasmosis, blasto

mycosis and brucellosis may resemble those seen in sarcoidosis. As

compared with other chronic granulomas the sarcoid granulomas are

rather inactive. They grow slowly, if at all, and rarely undergo
necrosis. Histologically, the individual tubercles in sarcoidosis are

often miliary in. size, round, sharply circumscribed and usually sep
arated from each other by well-developed connective tissue septa.
Eggston and Wolff" described the sarcoid lesion as many accumu

lations of reticulo-endothelial cells separated in a thousand island
nature. In most localizations, the tubercles are made up .by epitheli
oid cells mainly, with no or few lymphocytes. However, in the biop
sies of the nasal mucosa of patients reported here there is a great deal
of diffuse inflammatory reaction in the subepithelial layer in ad
dition to the discrete sarcoid tubercles. This inflammatory reaction
is probably not specific but results from secondary reactions due to

the disturbed physiology of the sarcoid-invaded submucosa. In the

epithelioid cell nests of sarcoid tubercle giant cells are often seen.
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Giant cell inclusions are sometimes seen, particularly in old lesions,
as in other chronic granulomas except tuberculosis. The number
of tube-rcles may increase to the point where they form large, grey,
granular appearing masses. Syphilis and leprosy may also produce
lesions of this type. According to Dr. Bloch sarcoidosis appears as

a single explosive reaction of the body to some agent and then usu

ally continues from that time in varying degrees. In contrast, the
clinical course of tuberculosis is one of fluctuating activity.

Sarcoidosis usually occurs in young adults, A median age of 25

is reported in one group studied while Longcope and Pierson" ob
served that one-half of 200 patients contracted the disease before
the age of 30. It causes much more extensive lesions in negroes. The
involvement of one particular organ may be conspicuous while not

easily detectable lesions are widespread. In all cases studied here,
the lungs were involved, while other structures were less often affected.
The disease attacks lymph nodes in a high percentage of cases, and
when present in the neck, carcinoma, Hodgkin's etc. may be con

sidered in the differential diagnosis. Schaumann reports that nine
teen of his 20 cases had positive tonsil biopsies. Schaumann also
found lesions in the pharyngeal and tracheal mucosa at autopsy. The

glands of the mediastinum are often involved to produce mediastinal

widening. The skin lesions are not as common but are striking.
They appear on the face and other surface of the body and are dis
crete cutaneous or subcutaneous infiltrates. The eye lesions are

serious and occur in a considerable number of cases (50 per cent ac

cording to Woods,8
about j 0 pet cent of the cases seen in this clinic).

Uveoparotid fever (Heerfordt's disease) and Mikulicz syndrome are
manifestations of sarcoidosis of the salivary and lacryrnal glands.

According to Gifford and Krause" the eyes may be painful, the
vision may be blurred, nodules of the lids, conjunctivitis, keratitis,
uveitis, and iridocyclitis may be found on examination..

The general condition of sarcoid patients is satisfactory in most

cases. Symptoms in the lung may arise from obstruction by the
infiltrates rather than from toxic causes. Among the patients ex

amined here one died of a sarcoid mass in the brain producing in
ternal hydrocephalus. One had esophageal obstruction due to fibrosis
of perioesophageal sarcoid glands. In some patients symptoms of
heart failure develop because of the extensive fibrosis of the lungs
increasing the circulatory resistance. Symptoms may also be produced



SARCOIDOSIS OF UPPER RESPIRATORY TRACT 209

by intercurrent infection facilitated by decreased resistance of organs
involved such as the lung. One of the patients reported here died
with pulmonary and meningeal tuberculosis. In some cases there
is an increased 'sedimentation rate and elevation of globulins but no

leukocytosis. Occasionally there is eosinophilia. Pinner" found mon

ocytosis in the active stage. The bone marrow may be widely
involved. In the bones of fingers and toes a painless circumscribed
central destruction produces a typical punched out appearance on

X-ray with or without external swelling. Sarcoid nodules have been
found in the nerves, pleura, heart and pericardia, prostate, thyroid
and pituitary gland. In a review of the literature Colover''" found
115 cases of sarcoidosis in which the central nervous system was in
volved. The liver is commonly involved, and in-a recent report by
Klatskin and Yesner'! fifteen out of 20 cases had tubercles in the
liver on liver puncture.

The presenting complaint in a group of 20 sarcoid cases analyzed
by Vivas.. Smith and Jacobs'" was enlarged lymph nodes in 86 per
cent of cases; cough, 20 per cent, weight loss, 19 per cent; skin
lesions, 16 per cent; low grade fever, 15 per cent. The disease has
natural remissions even after years. Schaumann reports that the
sarcoid lesion is replaced by fibrous connective tissue if active tuber
culosis developed.

The disease is not common but it is being more widely recog
nized.In recent years. Some 50 cases have been so diagnosed at the

University of Chicago Clinics among some' 500,000 admissions. The.

protean nature of the disease with its widespread lesions together
with the fact that a similar pathological picture can be seen in some

other chronic systemic granulomatous diseases makes the diagnosis
difficult especially if biopsy material is not available. Few patients
present all the characteristics findings of the disease. Evidence of
the disease may be so minimal or be so obscured by a superimposed
disease as to escape notice and be discovered only at autopsy. In
addition to the histological picture, x-ray evidence of enlarged glands
in the hilum of the lung, diffuse fibrosis radiating from the hilum,
with or without widespread miliary lung lesions, rarefaction and
reticulation of the medulla of the phalanges, anergy to tuberculin,
characteristic skin and eye lesions, one may obtain information from
the Kveim test. An extract of a human sarcoid lesion is injected
under the skin of the suspected case of sarcoid. In six to twelve weeks
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a nodular lesion develops in the patient with sarcoidosis �t the site
of injection which on biopsy shows the typical sarcoid tubercle.

'�

The disease has not responded to treatment with Chalmoogra
oil, sulfones, antibiotics, vitamins, phototherapy, streptomycin or

nitrogen-mustard. Irradiation has been tried and now there is con

siderable interest in the use of large doses of vitamin DY The re

sults of this nearly toxic dose of vitamin D have not been definitely
established. Our dermatologist, Dr. Rothman, believes it may im

prove the skin lesion without affecting the disease elsewhere because
of a possible selective effect of vitamin D on skin metabolism.

Involvement of the upper respiratory tract in this disease was

emphasized by Boeck' about fifty years ago.· He said that four of his
nine cases had a stubborn chronic affection of the nasal mucous mem

branes, before skin lesions appeared while two others began to have
nasal symptoms when ,the skin lesions appeared on the nose. He

biopsied one case and found diffuse inflammation but no tubercles
in the nasal mucosa. He believed that the mucous membrane in
volvement played an important role in this disease and recommended
its study by the rhinologist. Schaumann who studied this disease
for many years suggested tonsil biopsies for diagnosis 'stating that
nineteen of his 20 cases had positive tonsil biopsies. Following Boeck's
and later Schaumann's investigations, an occasional case was recog
nized by the otolaryngologist. UlrichH in describing the nose and
throat findings in two cases, including .biopsy of the nasal mucosa also

.

points out that the first sign of, the disease may appear in the nasal
mucous membrane. He discussed the similarities and differences be
tween sarcoid and lupus vulgaris. His sarcoid patients noted nasal
obstruction, dryness and thick' discharge and crusting. He found
the lesion on the free edge of the epiglottis as well as in the nasal
mucous membrane. Pinner's account in 1938 entitled "Non caseat

ing tuberculosis" lists about a dozen cases affecting the' nose and
throat repotted in the literature. Rosedale '" had a case involving
the larynx that required a tracheotomy. There was an irregular
grossly lobulated grayish-pink non ulcerated mass involving both
true and false cords. There were no nasal lesions but skin lesions
were marked on the face. The histological examination revealed
sarcoid-like tubercles.

Seifert!" reported a case in 1939 and Poe17,18 in 1940. Seifert's
case involved the epiglottis causing partial obstruction, and had skin
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and lung lesions. Poe's case had widespread involvement of the upper
respiratory tract but the only symptoms were epistaxis and hoarse
ness. As in other parts of the body these granulomatous lesions may

proliferate and require surgical intervention because of their size

producing obstruction of the nasal or laryngeal airway. In 1942

Bordley and Proctor!" described such a case involving the sinuses.
Pletcher'" reported four cases involving the nose and sinuses. One
of his cases had identical nasal septum biopsies five years apart with
out perforation of septum. None of his patients had constitutional

symptoms such as fever, weight loss, anorexia, ariemia or cough. In
three of his patients, the chief complaint was a nasal discharge. None
of his patients had lesions anywhere else except the chest-where
fibrosis was seen on x-ray. In one case healing by fibrosis of the
inferior turbinate over a ten year period ended in atrophic rhinitis
without ozena.

Rubin and Kling21 reported a case in 1948 that had a large
septal mass extending into the .nasal bones and skin without con

stitutional symptoms but with a lesion in the phalanx. Their pa
tient did not respond to streptomycin. A number of other cases

with upper respiratory tract lesions have been reported in recent

years. Wille22 described the lesions of the nasal mucosa as pinhead
size nodules with a hyperaemic zone sometimes running together. to

cause diffuse yellowish infiltrations.

REPORT OF CASES

This report is concerned with the findings in nine cases of sar

coidosis. All of these have been diagnosed on the basis of other
manifestations of the disease and a positive Kveim test.

The first case is that of a twenty-nine year old negro female who
was first seen in 1945 complaining of chronic nasal obstruction with
dryness and crusting. She reported that her nose bled at her men

strual period. There were hard, infiltrating skin lesions, present
since 1942, appearing first on the arm and then on the face. A

biopsy of this skin lesion was typical of sarcoid. Swelling of the
third finger of the right hand had occurred six months before her

coming to the clinic and a destructive lesion involving the base of
the proximal phalanx of the third digit was found on X-ray. Al
though the chest x-ray revealed hilar enlargement she had no con

stitutional symptoms. No change in the x-ray appearance of the
chest or phalanx was noted during several years of observation. The
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Fig. I.-Mrs. H. Photograph (enlarged about '7 diameters) of the
anterior tip of the inferior turbinate showing one discrete tubercle (see
arrow) in a hypertrophic irregular mucosa. The base of the tubercle is
about 1 � millimeters III diameter.

Fig. 2.-:-Mrs. H. Biopsy in 1946 from inferior turbinate (X63)
showing multiple epithelioid tubercles of various sizes and shapes in a

diffusely inflamed submucosa. Two groups of tubercles are indicated by
T. The epithelial surface is at E.
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skin lesions however did improve, the infiltrations being replaced by
fibrosis. Her skin test even to undiluted tuberculin was negative.
Our first examination in 1945 revealed an irregular thick pale nasal
mucosa with crusting and thick purulent secretion. This mucous

membrane change extended to the choanae. In addition to the gen
eral mucosal involvement pinhead size pale submucous nodules were

seen on the right inferior turbinate. A great deal of discharge was

washed out of the nose. There were some granulations in the left
nasal vestibule, the right Eustachian cushion and in the midline of
the vault and a red pea-sized, irregular heaped up area on the mucous

membrane over the posterior surface of the epiglottis (Fig. 1).
Biopsies of the nasal mucosa revealed considerable inflammatory
change in addition to a dense mass of sarcoid tubercles. Six months
later the lesions appeared unchanged.

Five years later she still had no constitutional symptoms. Her
skin lesions had not recurred. She recalled that crusting discharge
and nasal obstruction began about the same time as the skin lesions
started and despite the clearing of the skin lesions the nasal symp
toms have continued (Figs. 2 and 3). Examination at this time

again revealed scattered pale miliary submucous nodules on the right
inferior turbinates together with more widespread granular thick

ening of the nasal mucosa with crusting and purulent discharge.
The nasal vestibule and Eustachian cushion however were clear.
There was one small pinhead size, red area on the free lip of the
epiglottis and the tracheal mucous membrane was red and covered
with some secretion. A biopsy of the nasal mucosa now reveals

essentially the same histological picture as that seen five years
'previously,

The next patient, a twenty-nine year old negro male, was seen

in 1947, also complaining of nasal obstruction and discharge, worse

on ansmg. Examination revealed a red granulomatous lesion on

the left tonsil, posterior lateral band and the right side of the epi
glottis. The nasal mucous membrane was red, granular, thick and
covered with mucopus (Fig. 4). This patient had fever, malaise,
and weight loss of four months duration. He dated the onset of
his illness to 1943 when he noted swelling of both eyelids, injected
sclerae, and severe pain in the eyes, followed by small nodules in the

right upper lid. A year later other skin nodules developed. The
skin nodules gradually disappeared by 1946, then new skin lesions
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Fig. 3.-Mrs. H. Photomicrograph (X70) of a biopsy from the in

ferior turbinate obtained in 1951 (5 years after the one illustrated in

Figure 2) showing a number of epithelioid tubercles (T) in a densely in
filtrated submucosa. A stratified epithelium seen at E, covers the turbinate.
The histological and gross appearance of the turbinate remained essentially
unchanged during this five-year period.

Fig. 4.-Mr. W. Photomicrograph (X130) of a biopsy from the
inferior turbinate. The epithelioid tubercles (T) are in the lower fragment
that has fractured away from the more superficial epithelial (E) covered
tissue above.

appeared and have remained. He had involvement ofthe skin, eyes
and lymph nodes and diffuse infiltration of the lungs on x-ray and
lesions in the phalanges of both the hands and feet. His Kveim test

was positrve, His tuberculin test which had been negative, to O.T.
in 1-1000 dilution in 1945, became strongly positive to a 1-10,000
dilution in 1947. Over the next two years this patient went down
hill with fever, weight loss and productive cough .. He was hospital
ized but did not respond to dihydrostreptomycin and para amino

salycilic acid. The chest x-ray was now compatible with far ad
vanced pulmonary tuberculosis. He died in 1949 with meningeal,
pulmonary and renal tuberculosis and sarcoidosis.. At autopsy the
liver and spleen were enlarged and there were large, periaortic lymph
nodes. Round, yellow nodules are seen on section of the lymph nodes.
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Some are pinhead size, others involve the whole lymph node. There
was no caseation in the enlarged peribronchial lymph nodes. The
liver and spleen, and left adrenal also contain these nodules in sec

tion. The lymph nodes are greatly enlarged throughout. There was

a firm, irregular, grey granulomatous mass in the subcortical white
matter of the occipital lobe.

The next case was that of a fifty-seven year old negro woman

first examined in 1946. She had extensive skin lesions and infiltra
tions of the lung with cough and dyspnoea. During the next three

years the cough and dyspnoea became worse but the skin lesions
healed by fibrosis. She had a long history of nasal obstruction, crust

ing and discharge and a submucous resection was done for this many

years before followed by a depression of the nasal bridge. The sub
mucous resection partially relieved the obstruction but did not re

lieve the crusting and discharge which continued with bleeding.
There was some improvement of her nasal symptoms in the last

year but hoarseness was noted recently. She had a large surgical
perforation of the septum with irregular and crusted edges. The
mucous membrane of the inferior and middle turbinate was thick,
red, granular, dry and covered with crust. There was a small gran
uloma on 'the posterior pharyngeal wall and on the free lip of the

epiglottis. A biopsy of the nasal mucosa revealed a diffuse inflamma

tory reaction in addition to epithelioid tubercles (Fig 5). The
Kveim test was positive. Two years later examination revealed that
the mucous membrane of the inferior turbinates was not so exten

sively involved. The epiglottis was now clear of lesions but there
was a granuloma on the posterior wall of the pharynx. Nasal irri

gations helped to relieve her nasal symptoms.

The fourth case is that of a forty-four year old negro woman

first seen in 1945. She had fibrotic lung lesions and lesions in the
bones of the right foot and right hand. One eye was severely af
fected and there were many skin lesions. The tuberculin test was

negative. For many years she had nasal symptoms, crusting, dis
charge and obstruction. She also noted hoarseness and had a pro
ductive cough with difficulty in raising the secretions.

The nasal vestibule was deformed and constricted by the skin
lesions in this area.

The mucous membrane in the anterior nasal fossa was covered
with crusts and a fibrous synechia joined the right inferior turbinate
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Fig. 5.-Mrs. C. Photomicrograph (X70) of a biopsy from the in
ferior turbinate showing a number of epithelioid tubercles (T) in a densely
infiltrated submucosa. The epithelial surface is seen at E.

Fig. 6.-Mrs. M. Photomicrograph (XII 0) of a biopsy from the in
ferior turbinate showing the relation of a group of epithelioid tubercles (T)
to the epithelial surface (E). Giant cells are seen within the tubercles and
the connective tissue layer around the tubercles clearly defines them.

.with the septum. Pinhead size submucous nodules were present on

the thickened inferior turbinate. A sessile granuloma covered with

dry secretions was present in the nasopharynx. The true and false
cords were red and thick. There was a small granuloma on the
anterior tracheal wall.

There was bilateral clouding of the antrum 'on x - ray. A biopsy
of the nasal mucosa revealed sarcoid tubercles and diffuse "inflamma
tion (Fig. 6). Two years later the lesions in the respiratory tract

had not changed appreciably, the right eye was blind but the skin
lesions had improved.

'

The fifth case is that of a forty-year old negro woman seen in
1946 with lung infiltrates and active skin lesions of six years dura
tion. The conjunctiva was also involved. She had an excessive dry
ness of the nose, a cronic nasal and postnasal discharge with cough
and had a sinus operation in 1945.
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Examination revealed a dry, irregular, thick, granular nasal

mucous membrane, particularly in the upper part of the septum.

The inferior meati were filled with polypoid tissue coming
through antrum windows. The anterior ends of the inferior tur

binates had been removed. The nasal mucous membrane was thick,
granular and covered with thick, sticky secretions. The mucosa of
the pharynx and trachea was also involved. The right antrum was

completely clouded on x-ray while the left showed markedly thick
ened mucous membrane.

A biopsy of polypoid tissue from the antrum window shows
submucous miliary epithelioid non caseating tubercles some of which
contain giant cells. These tubercles stand out in contrast to the
loose connective tissue stroma of the oedematous sinus mucosa. The
nose and throat were essentially unchanged two years later.

The next case is that of a twenty-six year old negro woman

who had subcutaneous nodules, extensive lung infiltrates, severe in
volvement of the left eye but no bone lesions. The skin lesion was

positive for sarcoid on biopsy. She was examined in 1946, stating
that a year ago she noted left sided nasal obstruction which had per
sisted and gotten worse with occasional anosmia. There was very
little nasal discharge and no bleeding.

Two months later she first noted deep, painless skin nodules.

Two months after that the left eye became involved.

The nasal mucosa was hypertrophic, red irregular with miliary
submucous nodules. No crusts or thick secretion was seen but there
was considerable obstruction. A red thick granular area was present
on the tip of the epiglottis and right arytenoid. 'The mucosa of the'

.

trachea, particularly on the anterior wall, was hypertrophic, irreg
ular, red and nodular.

A biopsy of the nasal mucosa revealed infiltrations and tubercles
(Fig; 7). A year later this patient died elsewhere with a sarcoid mass

in the brain.

. The seventh case is that of a thirty-year old negro woman who
had iritis, hilar masses and skin lesions. She was first examined in
1946. She had noted right nasal obstruction with crusting and bleed

ing for the past eight months. There were miliary pale submucous
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Fig. 7.-Mrs. 'J.' Photomicrograph (X250) of a biopsy from the in
ferior turbinate specially stained to show the connective tissue stroma in
relation to two epithelioid tubercles (shown at T) and the overlying epi
thelium (E). Glandular elements are seen in the lower half of the illu
stration.

Fig. S.-Mrs. W. Photomicrograph (X130) of a biopsy from the in
ferior turbinate. On gross examination this turbinate appeared normal ex

cept for two pin-head size submucous nodules. One is seen at T in relation
to the epithelium E. The subepithelial layer and' glandular bed appear rela
tively free of inflammatory reaction.

nodules on an irregular, hypertrophic nasal muc�us membrane' with

crusting only involving. the 'right side of the nose. The rest 'of the
nose and throat examination was negative. The biopsy of her nasal
mucous membrane reveals inflammation and tubercles in the sub
mucosa. Two years later the nasal findings and biopsy we�e un

changed.
The eighth case is that of a forty-eight year old white female

with an eye lesion starting fifteen years previously. Pulmonary and
bone lesions appeared ten years later. She had breathing difficulty
and a productive cough but no nasal symptoms. The antrum mucous

membrane was thickened on x-ray and on the anterior end of the
left inferior turbinate were two pinhead sized, submucous nodules
that bled a little when touched. There were epithelioid tubercles
on histological examination (Fig. 8).
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Fig. 9.-Mrs. K. Photomicrograph (X200) of a biopsy from the
involved inferior turbinate in a case of lupus vulgaris showing one tubercle
(T) surrounded by fibrous tissue in a submucosa densely infiltrated with in

flammatory cells. The epithelial surface is seen at E.

A ninth case, that of a thirty-six year old negro male, with
skin, bone and lung lesions had no nasal symptoms but his nasal
mucous membrane revealed pinhead sized submucous nodules on the
left side of the septum and left inferior turbinate. No biopsies were

taken in this case�

The distribution of sarcoid lesions in the upper respiratory tract

of these nine cases is summarized in Table 1.

DISCUSSION

With the exception of leprosy and lupus there are relatively
few chronic granulomatous diseases of the respiratory mucous mem

brane with which sarcoidosis can be confused. Ulrich called atten

tion to the similarities in the nasal involvement of Lupus and sarcoid.
Wille also says that lupus vulgaris produces a picture in the nasal
mucosa closely resembling that seen in sarcoid. We followed one

case of lupus vulgaris with nasal involvement. This patient had a

hyperplastic red mucosa studded with pinhead sized red, not yel
lowish, submucous miliary tubercles. The section did show epithel
ioid tubercles and a rather diffuse inflammation of the submucosa
with some giant cells in the stroma. The lupus infiltrations in the
skin are also composed of non-caseating tubercles and persist for
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TABLE 1.

DISTRIBUTION OF SARCOID LESIONS IN UPPER RESPIRATORY TRACT.

Patient Nose Sinuses Nasopharynx Pharynx Epiglottis Glottis, Trachea

Mrs. H. (1946) x x x

1951) x x

Mr. W. x x x

Mrs. C. (1946) x x x

(1948) x x

Mrs. M. (1946) x x x x

(1948 x x x x

Mrs. R. (1946) x x x x

( 1948 x x x x

Mrs. J. x x x x

Mrs. A. (1946) x

(1948) x

Mrs. W. x x

Mrs. M. x

years but they are more diffuse than the rather distinctly separated
sarcoid tubercles. The involvement of lungs, bones and lymph
glands are very different in these diseases and in lupus the tuberculin
test is strongly positive. However, there is some superficial similarity
between the two insofar as they may develop active tuberculosis of
the lungs and that they usually remain in good health for a long
time.

In our case of lupus vulgaris there was marked improvement in
the skin lesion after a course of vitamin D but unlike the response
in the case recently described by Priest'" the appearance of the nasal
mucosa had not changed. Histologically, too, there was no appre
ciable change in the nasal mucosa after treatment. It IS true that
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this case was treated with moderate doses of vitamin D. High
doses of vitamin D used by some investigators for treatment of

lupus and sarcoidosis may produce calcification of the renal tubules
and other serious toxic effects. No definite change in the systemic
disease has been shown in the cases of sarcoid treated here with mod
erate doses of vitamin D.

None of the sarcoid cases so treated showed a definite improve
ment of the nasal lesion. Furthermore, none of the sarcoid lesions
in the nose was seen to heal spontaneously by fibrosis and atrophy.
Some of the small granulomas in other regions did clear up spon
taneously without noticeable scarring. While some patients were

followed for several years, the extreme chronicity of the disease
would make it necessary to observe cases for a long time before see

ing changes in the affected organs. The histopathology of the nasal
lesion helps to explain the hypertrophy with obstruction, the nodular
appearance and the pathological secretion.

SUMMARY

.

The general clinical and pathological features of sarcoidosis that

separate it from other chronic systemic granulomatous diseases are

reviewed .briefly.
.

The relation of the nose and throat to this systemic disease is

considered and the findings in nine thoroughly studied proven cases
with nose and throat lesions, are presented. Sarcoid lesions were

found in the inferior turbinate of all eight cases biopsied. Some of
these lesions were unchanged even after five years while others dis

appeared spontaneously without noticeable scarring.
A characteristic appearance of the nasal mucosa affected in sar

coidosis is that of pale miliary submucous nodules in a hypertrophic
nasal mucosa with various degrees of crusting and discharge. This
could be explained by the histological findings in seven cases of dif
fuse inflammatory reaction of the submucosa, small non-caseous epi
thelioid tubercles and metaplasia of the epithelial layer. In some

cases these tubercles collected to form larger discrete granulomas. In
one case the nasal mucosa appeared everywhere normal except for
two miliary submucous nodules in the anterior tip of the inferior
turbinate.

For differential diagnosis, a case of Lupus Vulgaris with nasal
mucous membrane involvement was described with biopsy findings.

9 50 EAST 59;rH STREET.
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DISCUSSION

D. R. SUBRAMANIAN, M.D. (Madras, India): I was interested in the pres
entation of this interesting disease, sarcoidosis, because two months before I left
I had a case which we diagnosed as sarcoidosis. The man was about 30 years old.
He walked into the Outpatient Department with the complaint that he had

something which was choking him when he swallowed his food, and he was

having dry cough, that is, the expectorant type of cough. I examined him in
the usual way and found a mass in the base of the tongue, which on clinical ap

pearance looked very similar to cancer of the base of the tongue but it had no

effect on the movement .of the. tongue, no glands. So I was wondering whether
it was cancer or unusual hypertrophy of the lingual tonsils. I took a biopsy and
sent it for pathological examination, which said plenty of tubercles, giant cells,
tuberculosis. I was quite intrigued, so in addition to doing the usual other in

vestigations, before sending him to the Chest Clinic, I had an x-ray of the chest
taken. The x-ray report was miliary tuberculosis, extension into the region of
both lungs. I sent him on to the Chest Clinic. If there was- any appearance of
tuberculosis, they did not find any acid-fast tubercles nor were the tuberculin
tests positive, nor could they find anything suggestive of the tuberculosis of the
lungs. So we had a conference together and we thought it was sarcoidosis in

volving the lingual tonsils and the lungs. The trachea was free in this case.

The patient had no other discomfort except some swallowing difficulty and
choking of the throat.

DR. JAMES H. MAXWELL: Mr. President, within the last eighteen months
have seen two cases of sarcoidosis, one With bilateral parotid involvement and

another with laryngeal invasion in which the granuloma seemed to originate in the
laryngeal ventricle. The parotid case was a young woman who had no other
evidence of the disease. The one with the laryngeal involvement had skin lesions
around the nose. In both instances the diagnosis was confirmed by histopatho
logical examination. I mention these only because under the direction of Dr.
Curtis, the dermatologist at the University, these individuals were given large doses
of vitamin D and within a matter of two months their lesions had practically
disappeared.

I would like to ask Dr. Perlman one question, because occasionally the path
ologist finds it difficult to differentiate between tuberculosis and sarcoidosis. I
wonder if there is any possibility that the patient reported who later died of
tuberculous meningitis might have had tuberculosis rather than sarcoidosis. This

question comes to mind because within the year I saw a patient with an en

larged submaxillary salivary gland which was removed and diagnosed sarcoidosis.
Some years before, she had had some cervical glands removed which demonstrated
tuberculosis. After the pathologist had reviewed these old slides, he examined
more sections of the submaxillary salivary gland and concluded that these also
showed tuberculosis.

THOMAS C. GALLOWAY, M.D.: I did not hear Dr. Perlman speak about the
treatment of sarcoid by x-ray. One cannot say, however, with a disease whose
natural course is so unpredictable the x-rays were the sole cause of relief but in
two of our patients nasal lesions seemed to clear up with x-ray. One patient
who had sarcoid of the trachea, got some relief but later died.

ROBERT E. PRIEST, M.D.: In Dr. Perlman's paper and again in Dr. Max
well's there was reference to the use of large doses of vitamin D, in the treatment
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of this disorder. In the Laryngoscope a year or two ago I reported a case of

lupus vulgaris of the nasal septum which was treated with very large doses of

synthetjc vitamin D called calciferol. This was done in conjunction with the

Dermatology Department at the University of Minnesota.

If anyone is going to use calciferol to treat one of these patients he should
not proceed blithely and in an uninformed state, like I did. He may not neces

sarily have as much luck. Calciferol is a potentially dangerous drug in that it
can cause the laying down of calcium in the kidney and can produce quite a few
toxic effects. I was not aware of this until my patient was well, and I looked
up the literature to write up the paper. Then I realized what dangerous territory
I had been invading.

NORTON CANFIELD, M.D.: I have under my observation a case of sarcoidosis
of the upper respiratory tract, which also involves the lungs. The lung lesion
has appeared and disappeared on at least six occasions. At times the lungs look
completely clear and at other times it is very extensive. The lesions in the nose

and in the nasopharynx and in the hypopharynx and larynx have all been diagnosed
by biopsy as being sarcoidosis. She has been a chronic invalid for more than
ten years.

I would like to ask- Dr. Perlman if he has any information about the use

of urethane in sarcoidosis as has been recently published by some New York

investigators.

ROBERT C. McNAUGHT, M.D.: I am reluctant to make a report .such as I
am about to because people have used cortisone for everything from dandruff to

athlete's foot.

We had a young man who had a tremendously thickened septum, with a

proven allergic hypertrophy of all his mucosa. One of the young residents did a

submucous resection. In review that probably should not have been done but
in a month after the submucous resection there was a . noticeable broadening of
the bridge of the nose and a great increase in thickness of the nasal septum III

the anterior-superior proportion of the nose. The man accepted that as part of
the post-operative reaction and was' very patient. He disappeared as a matter of
fact for about a year, and re-appeared with a displacement of the nasal, bones
so as to encroach on the inner canthus of the eye on either side. We took a

biopsy from the interior surface of 'the nasal bone. It was just fibrous tissue grossly
but the pathologist assures us that it is compatible with the diagnosis of sar

coidosis. He has been worked up from every other angle we can think of. Not

being impressed by the therapeutic measures reported' to date and thinking that
at least we might help the allergic mucosa a bit, we have given him cortisone,
with a rather remarkable change in the gross appearance of the bridge of his
nose and definite improvement in his airway. What the long term result of this
will be is too soon to say.

HENRY B. PERLMAN, M.D. (closing): In answer to Dr. Subramanian's com

ment, sometimes these sarcoid granulomas may get so large as to require surgical
attention, and several reports in the literature describe. such lesions in the upper
respiratory tract.

In answer to Dr. Maxwell the use of moderate doses of calciferol that have
been tried in some of these patients that I have reported, has not resulted in any
apparent visible gross improvement in the respiratory mucous membrane lesions
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of the nose while in some cases there have apparently been improvments in the
skin lesions. In the patients followed here there have been no definite changes
in the lesions of the inferior turbinate, for instance, that could definitely be at

tributable to calciferol therapy.
With respect to the patient who died of tuberculous meningitis, when first

seen in 1945 he had sarcoid skin lesions and a positive Kveim test but he did not

react to old tuberculin in dilution of 1: 1 000. In 1947 a tuberculous infection
became manifest in the form of a tuberculous pleurisy with effusion. At that
time he reacted strongly to old tuberculin in 1: 1 0,000 dilution. Extensive pul
monary lesions developed a year later with positive sputum. The combined opinion
of the pathologist who did the post mortem and the chest man was that the patient
had both sarcoid lesions and tuberculous lesions simultaneously. In answer to

Dr. Galloway's question I have no personal experience with the use of x-ray
therapy in sarcoidosis and in answer to Dr. Canfield's question, I have no ex-

perience with the urethane treatment of sarcoidosis.
'

I agree with Dr. Priest that there is need for caution in .the use of large doses
of calciferol' in the treatment of sarcoidosis because it is potentially a dangerous
drug. In contrast to his experience we did not have the forrune of seeing im

provement from moderate doses of calciferol in the one case of lupus vulgaris
that we followed that involved the nasal mucosa. The skin lesions were apparently
improved quite dramatically but both by biopsy before and after treatment and
by gross appearance, there was no change in, the nasal mucosa. The gross appearance
of the mucosa lesion is quite similar to that of sarcoidosis but the histological picture
is somewhat different. The histological picture of the skin lesion in lupus also
differs from that in sarcoidosis.

In regard to Dr. McNaught's question, Cortisone and ACTH are being used
on some of these cases under the direction of the men in the Chest Department
but I am not in a position to give you any report on the effectiveness of this

type of therapy.
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PERRY GLADSTONE GOLDSMITH, M.D.

1872-1951

Perry Gladstone Goldsmith was elected to Fellowship in the
American Laryngological Association in 1922 and became an Emer
itus Fellow in 1941. He died suddenly at his home, 900 Avenue

Road, Toronto, Canada, on January 21, 1951.
'

Born in 1872 at Warkworth, Ontario, Canada, he was the son

of Doctor T. D. Goldsmith. After receiving the degrees of M.D.
and C.M. in 1896 (Trinity Medical College, Toronto) he began
the practice of otolaryngology. He was Professor of Otolaryngology
in the School of Medicine of the University of Toronto from 1922 to

1939, and was former chief of the Department of Otolaryngology
at the Toronto General Hospital.

Doctor Goldsmith was a Fellow of the Royal Society of Medi
cine ('England), of the American Otological Society and the Amer
ican College of Surgeons, and a member of the American Laryngo
logical, Rhinological and Otological Society and the American Acad

emy of Ophthalmology and Otolaryngology.
He served with distinction in the Medical Corps of the Can

adian Army during WorId War I and took the first field ambulance
in to France. He was mentioned in dispatches in August 1917 and
again in September 1918. Entering the Canadian Army as a Major,
he became a Colonel in 1918 and was Commanding Officer of the
Fifteenth Canadian General Hospital. On June 3, 1919, he was ap
pointed a Commander of the Order of the British Empire.

An ardent gardner, his rock garden was noted as one of the
most outstanding in Canada. He was a member of the Ontario
Horticulture Society and the Masonic Order.

'His wife, the former Alice Maude Davis, predeceased him. He
leaves a sister, Mrs. Norman Evans.



 



WILLIAM E. GROVE, M.D.

1882-1951

Doctor William E. Grove, an Active Fellow of the American

Laryngological Association since 1934, was killed in an automobile
accident near Middlesboro, Ky., March 31, 1951. He was 68.

Born in Madison, Wisconsin, on December 21, 1882, he received
his preliminary education at the Madison High School. In 1904,
he obtained the degree of B.A. from the University of Wisconsin,
and in 1908, the Johns Hopkins Medical School conferred the degree
of M.D. From 1908 to 1909 he taught pharmacology at the Uni

versity of Wisconsin and from 1909 to 1911, he served medical in

ternships at Clifton Springs Sanatorium, Clifton Springs, N. Y.
From May to October, 1911, he engaged in postgraduate studies in.
Vienna; from October, 1911, to October, 1912, he was extramural
assistant to Professor Paul Gerber at the Polyclinic of the University
of Koenigsberg.

He began the practice of otolaryngology in Milwaukee and by
1913 had received major appointments in the hospitals of that city.
After many years of faithful teaching as Associate Professor, he be
came the Professor and Head of the Department of Otolaryngology
at Marquette University in 1936. From 1913 to 1922, he was chief
of service at the Milwaukee County Hospital. He was otolaryngol- .

ogist to the Milwaukee Children's Hospital, the Mt. Sinai Hospital,
the Johnston Emergency Hospital and the Columbia Hospital.

Since April 1947, he had been a member of the Council on

Physical Medicine and Rehabilitation of the American Medical As�
sociation and a chairman of the subcommittee on noise in industry
of the committee on conservation of hearing of the American Acad

emy of Ophthalmology and Otolaryngology. He had served as

president of the Milwaukee Oro-Ophthalmic Society and was a Fel
low' of the American Otological Society and the American College
of Surgeons. He was also a member of the American Academy of
Ophthalmology and Otolaryngology, the American Laryngological
Rhinological and Otological Society, the board of examiners of the
American Board of Otolaryngology, the Chicago Otolaryngological
Society, Phi Beta Kappa and Alpha Om�ga Alpha.
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His chief diversions were golf and music. He was a Presby
terian and Republican. As a member of the City Club of Milwaukee
and the University Club, he made a host of loyal friends and his
sound judgement was frequently sought on civic and philanthropic
problems.

He married Miss Minna E. Gath of Madison in 1907, and this
.

union was blessed with three children, Elizabeth, Margaret Ann,
Phyllis Eloise. His widow survives him.

Doctor Grove was a ·consistent but not prolific contributor to

the literature of his specialty. His articles were scholarly, completely
original and always, instructive. He was a patient and inspiring
teacher, a sound clinician, a careful and scrupulously honest investi

gator, a loyal and understanding friend, and an unyielding sup
porter of the highest ideals of his profession.



WESTLEY MARSHALL HUNT, M.D.

1888-1950

Westley Marshall Hunt, an Active Fellow of the American

Laryngological Association since 1939, died on June 28, 1950, at the

age of 61. An attack of coronary thrombosis while he was address

ing a medical meeting at the Manhattan Eye, Ear, Nose and Throat

Hospital, of which he was surgical director, preceded his demise by
only a few hours.

-

Doctor Hunt was born at Auburn, Maine, -

on September 1,
1888. His father, Edward Everett Hunt, was of English descent
and had been born in Situate, Massachusetts, while his mother, Ellen
Mathilda Anderson Hunt, was of Scotch descent and had been born
in Vershia, Vermont.

His early life was spent in Boston and his preliminary educa
tion was completed at Thetford Academy in 1906. From Dartmouth
he received the degree of B.S. in 1910, and the degree of M.D. in
1913. First serving a general internship at the Staten Island Hos

pital for 18 months, he later served 18 months as otolaryngological
resident at the St. Luke's Hospital, New York City. Post-graduate
studies in Vienna followed in 1926.

Doctor Hunt was formerly bronchoscopist to St. Mark's Hos

pital, Director of the department of Otolaryngology at the Fifth
Avenue Hospital (1926-36) until its consolidation with the New
York Medical School, instructor at New York University and Belle
vue Medical College (192 ° - 22 ), lecturer (192 2 - 2 5 ), Clinical Pro
fessor of Otology (192 5 -3 0) until the consolidation of Otology and

Laryngology in Bellevue Hospital, Associate Attending Laryngologist
and Chief of Clinic, St. Luke's Hospital (1920-38), and Consultant

Otolaryngologist to the New York Police Department. He was

Surgical Director of the Manhattan Eye, Ear, Nose and Throat Hos

pital, Attending Otolaryngologist and Bronchologist to St. Luke's

Hospital and the Staten Island Hospital and Consulting Otolaryn
gologist to the National Hospital for Speech Defects.

Doctor Hunt was a Fellow of the American College of Sur

geons, Member of the New York Academy of Medicine (Chairman,
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Section of Otolaryngology (1935), Member of the American Lar

yngological, Rhinological and Otological Society, Member of the
American Academy of Ophthalmology and Otolaryngology, Fellow
of the American Bronchoscopic Society, Member of the New York

Laryngological Society (Secretary 1936), Member of the Clinical
Research Society (President 1924), Member of the New York Bron

choscopic Club (President 1932), Fellow of the American Otolog
ical Society, and a Member of the New York State Workman's Com

pensation Board. He formerly served as President of the New York

League for the Hard of Hearing..

During World War I, he served as Lieutenant Senior Grade in
the U. S. Navy and later became a Major in the U.-S. Marine Corps,
acting as Commanding Officer of the Head Surgery Operating
Team assigned to the American Battle Front.

Doctor Hunt was a governor of the Society of Colonial Wars
and a member of the Military Order of Foreign Wars as well as

holding membership in the Mayflower Society, the Order of Foun
ders and Patriots, the Order of Sons of the Revolution, the New
York Society of Military and Naval Officers of World War I, and
the Association of Military Surgeons of the United States. He was

also a member of Phi Gamma Delta, Alpha Kappa Kappa, the Uni- .

versity Club of New York, the Sleepy Hollow Country Club and
the Megantic Fish and Game Club.

Surviving are his widow, Emily; a brother, Robert Hunt of
Maine, and a sister, Mrs. John Alden.



 



ROBERT F. RIDPATH, M.D.

1876-1950

Doctor Robert F. Ridpath, an Active Fellow of the American

Laryngological Association since 1930, died at his home, 1117 New

Jersey Avenue, Cape May, N. J., on August 11, 1950. He was 74.

He was born in Jenkintown, Pennsylvania, on April 3, 1876,
the son of John W. Ridpath, a chemist and pharmacist, and Rachel
Freguson Ridpath. His paternal forebears were Scotch and his fath
er had been born in Nova Scotia; his mother was -Scotch-Irish. He

spent his early years in Jenkintown where he attended the public
schools and later graduated from the Jenkintown College. His med
ical degree was obtained from the Medico-Chirurgical College of

Philadelphia in 1899. From 1899 to 1901, he served rotating in

ternships at the Medico-Chirurgical Hos.pital and the Jewish Hos

pital, and then became associated with Doctor Ross Hall Skillern who

inspired him to spend two years -in Vienna with Professor Hajek.
Upon his return from Vienna in 1903, he began. the practice of

otolaryngology in Philadelphia.
Doctor Ridpath had been Chief of Otorhinolaryngology at the

Jewish Hospital (1901-36), Associate Professor of Rhinolaryngol
ogy at the Medico-Chirurgical Hospital and Medical School (1913-
20), Associate Professor of Otorhinolaryngology at the Postgraudate
School of Medicine of the University of Pennsylvania (1918-30),
Professor of Rhinolaryngology at the School of Medicine of Temple
University (1930-49) and since 1949 had been Emeritus Professor
of Otolaryngology at Temple University. He served as Consultant
in Otolaryngology at the Skin and Cancer Hospital of Philadelphia,
the St. Mary's Hospital, Norristown, the Riverside Hospital, the
Seaside Home, Atlantic City, N. J., the Montgomery County Hos

pital, and the Shriners' Hospital for Crippled Children. Doctor

Ridpath had been on the staff of numerous hospitals including the
Medic-Chirurgical Hospital, the Temple University Hospital, St.
Agnes Hospital, Postgraduate Hospital of the University of Penn

sylvania and the Jewish Hospital.
He was a Past Chairman of the Section on Otology, Rhinology

and Laryngology of the American Medica! Association, Past Chair-
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Ulan of the Section on Ear, Nose and Throat of the Pennsylvania
MedicalSociety, and Past President of the Philadelphia Laryngolog
ical Society; he was a Fellow ,of the American Otological Society, the
American College of Physicians, and the College of Physicians of

Philadelphia; he was a member of the American Academy of Oph
thalmology and Otolaryngology, the American Laryngological,' Rhi-

nological and Otological Society, the American Broncho-Esophago
logical Association and of the American Board of Otolaryngology.'

Doctor Ridpath was a Mason and a Republican. He was a

member of the University' Club, Rotary Club, .Manufacturers Club
and the Merion Cricket Club.

During World War I, he was stationed at Montgomery, Ala.,
as a Captain in the U. S. Army Medical Corps in charge of the
Head, Nose and Throat Hospital; Later he was transferred to Camp
Wheeler, Macon, Ga., where he served in the same capacity.

Doctor Ridpath married Miss Johanne O. Ogrodowski of War

saw, Poland, in 1922, and' they had one son. Their love of music
and arts was a firm bond and they were a most devoted couple.
Because of his interest in voice production and since he had an un

usual voice and enjoyed singing, he became intimate with most of
the great singers of his time. While he enjoyed golf and was in-

-terested in photography, in his later years he became an enthusiastic
.artist. Many of his canvasses won awards_.

His contributions to the literature were concerned with voice

production and embryology of the larynx, the sphenoid sinus and
the relation of sinus disease to systemic manifestations.

Surviving are his wife, Johanne Ogrodowski Ridpath; a son,
Robert Ferguson Ridpath, Jr., and three sisters, Florence M. and
Grace Ridpath and Mrs. Anna R. Baer, all of jenkintown.



BURT RUSSELL SBURLY; M.D.

1871-1950

Doctor Burt R. Shurly, an Active Fellow of the American

Latyngological Association since 1909, died in Detroit, Mich., on

October 20, 1950, at the age of 79.

He was born in Chicago, III., on July 4, 1871, the son of Colonel
Edmund R. P. Shurly (born in Cambridge, England), and Augusta
Godwin Shurly (born in Toronto, Canada). His father, an Indian

fighter of the old U. S. Regular Army, had served throughout the
Sioux Indian Wars and felt it appropriate that his-son's birth on the
Fourth of July be honored by naming him after General Burt and
Fort A. D. Russell.

After graduating from the Chicago Public Schools, Doctor

Shurly attended Northwestern Military Academy, and received the

degree of B.S. from the University of Wisconsin in 1891 and the

degree of M.D. from the Detroit College of Medicine in 1895. Dur

ing the year of 1896 he spent his time in graduate studies in Vienna
and then engaged in a three year internship at the Harper Hospital,
Detroit, devoting one year to anesthesia, one' year to laboratory work
and one year to otolaryngology. At the Childrens' Hospital he
came under the supervision of his uncle, Doctor E. L. Shurly, who
influenced his future course. The next seven years were spent in

general practice with a leading internist, Doctor C. G. Jennings,
but during this period he continued to work as an otolaryngologist
at the Harper Hospital.

He began his teaching at the Detroit College of Medicine as an

instructor in otolaryngology and during his fifty years of continu
ous teaching become chairman of the department of otolaryngology
and for three years served as Dean of the Medical School. During
his early professional career he was active in the Detroit Depart
ment of Health, performing 500 intubations in 5 years at a time
when he was carrying on intensive research for the Parke, Davis

Company in the development of diphtheria toxin-antitoxin. While
Director of the Research Laboratory of the Detroit School of Medi
cine, he supervised experiments in vitamins A, D and C, devised
new tests for iodine, alcohol and carotene in blood, and investigated
the effects of poliomyelitis VIrus III monkeys.
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Doctor Shurly was Consulting Otolaryngologist to the Harper
Hospital, Chief of Staff of the Shurly Hospital, secretary of the
Detroit Postgraduate School of Medicine, president of the Detroit
Tuberculosis Sanitarium, and consultant to the Women's Hospital
and the Receiving Hospital.

For 25 years, Doctor Shurly served on the Detroit Board of
Education, and during his five terms as President was instrumental
in introducing iodized salt for the prevention of thyroid dyscrasias,
establishing the endocrine clinic and the epileptic -school. During
his tenure, Wayne University grew from 50 to 19,084 students. He
was the founder of the Detroit Eye, Ear, Nose and Throat Hospital
and of the Detroit Tuberculosis Sanatorium, a one-million dollar

non-profit corporation of which he was chief of staff and which
he started with fifty dollars and a ten acre farm.

Doctor Shurly was a founding member of the American Board
of Otolaryngology in 1925 and attended an examination a few weeks
before his death. He had been president of the American Laryngo
logical Association, president of the American Academy of Oph
thalmology and Otolaryngology, president of the American Laryn
gological, Rhinological and Otological Society and president of the
Detroit Academy of Medicine. He had served as a delegate to the
American Medical Association for over 25 years. He was a Fellow
of the American College of Surgeons and of the American College
of Physicians, and a member of the American Otological Society,
the American Climatological and Clinical Association, the Detroit

Library Commission, the Association of Military Surgeons and the
Military Order of Foreign Wars. His other memberships included
the Detroit Club, the Detroit Athletic Club, the University Club,
Grosse Pointe Club, the Grosse Isle Golf and Country Club, the
Army and Navy Club arid the Prismatic Club.

His interest in military affairs began as Commanding Officer
of the Calumet Cadets in Chicago and at Northwestern Military
Academy he received honors for military proficiency and upon grad
uation was commissioned a lieutenant in the Illinois National Guard.
After two years of military instruction at the University of Wis
consin, he enlisted in the Michigan State Naval Brigade in 1897,
but during the War with Spain he served aboard the U.S.S. Yose
mite as Acting Assistant Surgeon. Following the signing of the
protocol, he was assigned to the Leiter Army Hospital at Chicka-
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·maugua, where he served as ward surgeon at a time when 3000 cases

of typhoid were hospitalized. Until 1911 he was Chief Surgeon and
Fleet Surgeon of the Michigan State Naval Brigade.

At the onset of World Wat I, he organized the Harper Hos

pital Unit which was sent to France as Base Hospital No. 36. At

Vittel, France, Colonel Shurly acted as Chief Consultant and Com

manding Officer for this unit. Returning from France after 20

months service overseas, he was given command of the 310th Med
ical Regiment upon activation of the 85th Division. He was cited

by General Pershing for outstanding service and recommended for
the Distinguished Service Cross. In addition he was decorated by
the French Government.

Doctor Shurly married Miss Viola Palms of New Orleans in

June 1905 and this union was blessed with five children. He was

an Episcopalian, a Republican and in his earlier years proficient in
tennis and golf. His wife and five children, Burt R. Jr., Edmund

R., Mrs. Storm Vanderzee, Mrs. Beatrice Wilcox and Mrs. Clarkson
Wormer III, survive.

The following lead editorial in a Detroit newspaper is a fitting
tribute:-

.

«For 50 years Dr. Burt R. Shurly contributed generously to the
color of local life, and on occasion to its store of gaiety. It may be

only thus that he is identified by many, -unaware that there was

very much more to his robust personality than flavor, and that his

profession and his community have been the richer for the many
expressions of his social consciousness. He was a citizen of Detroit
in the complete sense, busying 'himself. with a multitude of matters

which concern us all.

«His sometimes original views, if they did not always prevail,
saved many a civic enterprise from somnolence. Issues had a way of

gathering around his hearty, disarming presence, and coming at

least to conclusions.

«He was beloved of countless students of medicine who came

under his spell; of those who served with him in the Army hospital
unit he organized in 1917; of all who sat with him in the civic educa
tional and other bodies which attracted his gregarious nature and
enlisted his purposeful concern. He was pre-eminently himself; there
was none other quite like him."



\ (

HORACE JANIES WILLIAMS, M.D.

1885-1950

Doctor Horace J. Williams, director of the Department of Otol

ogy at Jefferson Hospital and Professor of Otology at Jefferson Med
ical College, died on June 3, 195·0, at Lewes, Delaware. He was 64

and had been an Active Fellow of the American Laryngological As

sociation since 1939.

He was born in Chincoteague, Virginia, on .July 2, 1885, the
son of James F. Williams and Georgia Pepper Williams. His early
education was received in Chincoteague and later at the Dover

Academy, from which he graduated in 1906. After attending the

University of Delaware, he entered Jefferson Medical College, grad
uating in 1912.

He served an internship at the Germantown Hospital and later
a residency at the Pennsylvania Hospital for Mental and Nervous
Diseases. Becoming interested in otology, he then became a resident
at the Children's Hospital where he was closely associated with Doctor
S. MacCueti Smith and Doctor George M. 'Coates and later was ap
pointed to the staff of Doctor Smith at the Germantown Hospital
where he proved himself a worthy student of this illustrious teacher
and later succeeded him. His long service as chief of service in the

Philadelphia Hospital for Contagious Diseases gave him an unusual

opportunity to practice otologic surgel'y and he became one of the'

outstanding authorities in this field. For many years he was an as

sociate in otolaryngology at the University of Pennsylvania. He
also headed the Departments of Otolaryngology at the Memorial and
Jeanes Hospitals and was consultant to the Roxborough Hospital.
Doctor Williams served two terms as Chief of Staff at the German
town Hospital and he was civilian consultant to the Veterans Ad
ministra tion.

During World War I, he served as a lieutenant in the U. S.

Army Medical Corps. Upon his return, he turned to his interest in
the relationship of communicable diseases to diseases of the ear and

rapidly became recognized as an authority. While serving as As
sistant Professor of Otology at the University of Pennsylvania in

1937, he was invited to fill the chair of Otology at the Jefferson
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Medical College and to head the Department of Otology at the

Jefferson Hospital.
He was a member of the Philadelphia Laryngological Society

and served one term as its president. He was' also a member of the
American Otological Society, American Laryngological, Rhinological
and Otological, American Academy of Ophthalmology and Otolaryn
gology, College of Physicians of Philadelphia, American College of

Surgeons and was a fellow of the American Medical Association. His

publications in his specialty were numerous.

Doctor Williams was a member of the Union League, the Phila

delphia Country Club, the Germantown Cricket Club and the Phila

delphia Art Alliance. He m-arried Miss Hattie Bond in 1946, who
survives him and he is also survived by a sister, Mrs. Thomas H.

Fooks, of Georgetown, Delaware.

Doctor Williams was a man of fine appearance, of a friendly
manner and enjoyed doing kindly. things for his friends and for his

patients. Throughout his professional career he found time to care

for the otolaryngological problems of the orphans and aged at the
Lutheran Orphans' Home and Asylum for the aged in Germantown.
His generosity here was evident not only in his medical and surgical
contributions but also in his personal gifts of little luxuries that he
was continuously sending to these unfortunates.

He was a master of the fine art of living and had an intense in
terest in fine furniture and silver. His collections of superb antiques
were the result of his enthusiasm, persistence and uncanny discrimina
tion. He never lost his interest in the people and places of the eastern

shore of Maryland, where he was born, and where he spent much
of his leisure time. France attracted him and he spent many enjoy
able summers traveling in the provinces. He enjoyed gracious living,
was a genial host and lived surrounded by a multitude- of friends,
both in and out of the profession.
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FIRST EXECUTIVE SESSIONS

MAY 9, 1951

The First Executive Session of the Seventy-second Annual Meet

ing of the American Laryngological Association held at the Claridge
Hotel, Atlantic City, N. J., on May 9, 1951, convened at 12:10

P. M., following the First Scientific Session, Dr. Gordon B. New,
presiding.

The following who had submitted their resignations were un-

animously elected to Emeritus Fellowsbip:
-

DR. HUGH G. BEATTY

DR. T. Roy GITTINS

DR. DEFOREST CLINTON JARVIS
DR. FLETCHER D. WOODWARD

The following were elected to Active FellowshiP in the Asso
ciation:

DR. GUY L. BOYDEN, 1735 Wheeler, Portland, Oregon
DR. FRANCIS W. DAVISON, Geisinger Memorial Hospital,

Danville, Pa.

DR. HOWARD W. D. MCCART, Med. Arts Bldg., Toronto,
Canada

DR. LAWRENCE C. McHENRY, 117 N. Broadway, Okla
homa City, Okla.

DR. ROBERT E._ PRIEST, 79 S. 9th St., Minneapolis, Minn.

DR. F. JOHNSON PUTNEY, 2029 Delancey St., Philadel
phia, Pa.

DR. AUBREY G. RAWLINS, 384 Post St., San Francisco,
Calif.

DR. DEGRAAF WOODMAN, 156 E. 37th St., New York,
N. Y.

The deRoaldes Award was presented to Dr. Arthur W. Proetz,
the citation being read by Dr. H. Marshall Taylor, Chairman of the
deRoaldes Prize Award Committee.
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REPORT OF THE DeROALDES PRIZE AWARD COMMITTEE

Th'e officers and members of the Association may rest assured
that the de Roaldes Prize Award Committee has felt its great re

sponsibility in selecting the recipient of the de Roaldes Award. It
is indeed a delicate and a difficult task to single out from this dis

tinguished body the member who by his ability and accomplishments
deserves this highest honor the American Laryngological Association
can confer, indeed the highest honor awarded in the specialty of

rhinology and laryngology in the Americas. The Committee has
given careful consideration to the excellent qualifications of many
members and announces that its unanimous choice for this signal

.

honor at this time is Arthur Walter Proetz.

In receiving this award, Dr. Proetz walks worthily in the foot

steps of his illustrious predecessors who have been so honored. Few
in number they are', namely, Dr. Chevalier Jackson in 1928, Dr.
D. Bryson Delavan in 1931, Dr. Harris P. Mosher in 1934, Dr. Lee
Wallace Dean in 1937, Dr. Ralph A. Fenton in 1943 and Dr. George
M. Coates in 1949. Dr. Proetz now becomes the seventh member
of this galaxy.

Second only in importance to the identity of the recipient are

the reasons for selecting him. In the heart of the Middle West, this
eminent specialist has carved for himself a brilliant career that has
led to international recognition. In St. Louis, his native city, he
received his elementary, academic and professional training .. Wash

ington University conferred upon him the degree of Bachelor of
Arts in 1910, and from its School of Medicine he won the degree
of Doctor of Medicine in 1912. After serving an internship and a

residency at the St. Louis City Hospital, he entered military service
and as a captain in the Medical Corps of the United States Army
served with distinction overseas during World War I: notably as

laryngologist to Base Hospital 21 at Rouen, France. At the con

clusion of the war he was for two years consultant to the Veterans
Administration.

In 1919- Dr. Proetz began his teaching career at his alma mater

with an assistantship in laryngology under Dr. Greenfield Sluder
and in otology under Dr. John B. Shapleigh. He progressed through
various grades until in 1936 he attained his present position of Pro-

.

fessor of Clinical Otolaryngology. In 1922 he had special training
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in endoscopy under Dr. Chevalier Jackson at the University of

Pennsylvania School of Medicine and since that time has engaged
repeatedly in graduate study. In addition, he has through the years
continued to hold an important place on the staffs of many St. Louis

hospitals and other institutions.

Endowed as are few of his colleagues with a distinct ability for

research, Dr. Proetz has the gift of getting down to fundamentals.
His chief interest has been nasal physiology, cytology (tissue cul

tures) and pathology. His flair for original investigation has borne
fruit in two books which have won him worldwide renown, «The

Displacement Method of Sinus Diagnosis and Treatment," pub
lished in 1931, and the unique work, «Essays on the Applied Physi
ology of the Nose," published in 1941. He has no peer in develop
ing the fundamental principles of rhinology.

A prolific writer, Dr. Proetz has contributed scores of articles
on otolaryngologic subjects which have enriched the literature of.
his specialty, many of them dealing with phases of nasal physiology
and particularly the morphology. of ciliated epithelium. From his
facile pen have come sections in nearly a dozen textbooks. It is fit

ting that one of his literary gifts should grace, the office of editor.
True to the traditions of the perfectionist; he has served with rare

distinction since 1928 as Editor of the Annals of Otology, Rhinol
ogy and Laryngology. For this service alone his colleagues owe him
a debt of gratitude.

The official role of Dr. Proetz in this Association bespeaks the.
esteem he has earned. Admitted as an Associate more than: a quarter
of a century ago, he became an active Fellow in 1927 and four years
later won the Casselberry Award. In 1941 he was chosen Vice Presi

dent; in 1942 he was elected Secretary, an office which he held for
five consecutive years; and in 1947 he was elevated to the Presidency.

Other societies, among the many in which he holds member

ship, have honored this able leader with administrative offices. He
has served as chairman of the Section on Otolaryngology of the
American Medical Association and chairman of the Mid Section of
the American Laryngological, Rhinological and Otological Society.
The American Academy of Ophthalmology and Otolaryngology at

one time commandeered his services as first vice president and as

editor. Since 1926 he has been a member of the American Board
of Otolaryngology and from 1949 to 1951 was its president.
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In demand for more than two decades both at horne and abroad
as a lecturer and teacher, Dr. Proetz has added prestige to American

rhinology and laryngology in many European and South American
countries. He attended the International Congress in Madrid in
1932 and was a delegate to the Congress in Berlin in 1936. By in
vitation he lectured in Paris, Strasbourg, Madrid and London in

1932, before the Royal Society of Medicine in London in 1934, in
Berlin in 1936, in Copenhagen and in Glasgow again before The

- Royal Society of Medicine in 1938, in Cambridge, Bristol and Lon
don in 1948, and in the Americas in Banff, Rio de Janeiro, Buenos

Aires, Cordoba, Santiago de Chile and Lima also in 1948. He en

joys honorary Fellowship in numerous organizations of his specialty
across this country arid in Argentina, Chile and Peru as well.

Not only does Dr. Proetz qualify professionally for the de
Roaldes Award as "that individual in the Americas, who, by his

outstanding accomplishments and contributions in the field of Rhi

nology and Laryngology, is recognized as worthy of this especial
honor," but this most versatile physician also has achieved recog
nition in other fields of endeavor. His interest in photography has

. led him to a directorship and associate editorship in the Biological
Photographic Association. He is at home in the realm of the classic
arts, whether drama, art or music. He has to his credit four scores

in the field of dramatic music. Last year, Colby College conferred
upon him the honorary degree of Doctor of Science.

Distinguished rhinologist and laryngologist, brilliant researcher,
inspiring lecturer, stimulating teacher, noted author, celebrated editor,
able administrator, capable servant of his country in military service,
gifted musician and composer � learned master of the classic arts,

expert photographer, versatile dramatic entertainer and eminent
ambassador of international good will, Arthur Walter Proetz richly
merits the highest scientific award obtainable in his specialty in the
Americas. .Tt is, therefore, with genuine pleasure and" justifiable
pride in the achievements of this renowned fellow member of the
Association that the Committee presents his name for the de Roaldes
Award.

Respectfully submitted,
H. MARSHALL TAYLOR, Chairman
LOUIS H. CLERF
ARTHUR C. FURSTENBERG
LAWRENCE R. BOIES

J. MACKENZIE BROWN
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The Newcomb Award was given to Dr. John D. Kernan of
New York.

CITATION FOR THE NEWCOMB AWARD

The distinguished gentlemen upon whom this honor is being
conferred today was born in Utica, New York. His preliminary
education was obtained at the Brooklyn Polytechnic Institute, after
which he entered Harvard University and received his degree of
Bachelor of Arts, matriculating at Columbia University in the fall
of that year, and receiving his degree of Doctor of Medicine in 1903.

Following his graduation he served his internship at the Presbyterian
Hospital in New York and began the study of Otolaryngology at the
Manhattan Eye, Ear and Throat Hospital under the preceptorship
of Dr. W. F. Chappell.

.

In 1935 he was appointed Professor of Otolaryngology at Colum
bia University, which position he held with distinction until a few

years ago.

His achievements in the field of Otolaryngology have been

acknowledged by his positions of attending. and consultant to six
teen hospitals in the metropolitan area.

He is a member of the American Laryngological Association
and a Past President of the American Broncho Esophogological Asso

ciation, a member of the New York Laryngological and Broncho
scopic Societies and he was honored by the Academy of Ophthalm
ology in 1950. He has contributed freely to Medical literature.

This gentleman was known among his Residents as a kindly
man with a delightful Irish wit. He very freely supported various

investigative ventures, with the full financial and material resources

of his department.
He did much research on bronchial strictures and bronchial

tuberculosis.

The James E. Newcomb Award is given in recognition of his
work in laryngology, his bronchoscopic attainments and valuable
contributions to laryngology as a teacher, Editor and Genial Collegue
and so - we honor - JOHN DEVEREUX KERNAN.

Signed,
THE NEWCOMB AWARD COMMITTEE
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The following Fellows were elected to serve as a Nominating
Committee:

'

"

DR. DEAN M. LIERLE

DR. CARL H. MCCASKEY

DR. JAMES M. ROBB

DR. DANIEL J. CUNNING

DR. FRANCIS E. LEJEUNE
The newly elected Fellows were presented to the Association.

The meeting adjourned' at 12:40 P. M.

Respectfully submitted,
LOUIS H. CLERF,

Secretary.



ANNUAL BUSINESS MEETING

MAY 10, 1951

The meeting convened at 12:00 noon on May 10, 1951 with
Dr. Gordon B. New, President, in the Chair.

The report of the Secretary was accepted as circularized.

The combined reports of the Treasurer and Auditor were re

ceived and accepted with thanks.

The Nominating Committee recommended for election as

Councillors:

DR. H. MARSHALL TAYLOR

DR. WILLIAM J. McNALLY

DR. THOMAS C. GALLOWAY

DR. LOUIS H. CLERF·

DR. GORDON F. HARKNESS

DR. HARRY P. SCHENCK

DR. ARTHUR W. PROETZ

DR. FREDERICK T. HILL

DR. RALPH A. FENTON

DR. GORDON B. NEW
I

There were no nominations from the floor and the Committee's
recommendations were approved unanimously.

The Biographer and Historian read the names of the Fellows
whose death had occurred during the past year:

Emeritus Fellows:

DR. PERRY G. GOLDSMITH, died January 21, 1951, elect
ed in 1922.

Active Fellows:

DR. WILLIAM E. GROVE, died March 31, 1951, elected in
1934.



256 EXECUTIVE SESSIONS

DR. WESTLEY M. HUNT, died June 28, 1950, elected in

1939.

DR. ROBERT F . RIDPATH, died August 10, 195 0, elected
in 1930.

DR. BURT R. SHURLY, died October 20, 1950, elected III

1909.

DR. HORACE J. WILLIAMS, died June 3, 1950, elected III

1939.

The membership rose and stood in silence in honor of the de

parted Fellows.

Dr. Arthur W. Proetz reporting for the American Board of

Otolaryngology stated that since the last annual meeting of this

Association, the Board has held three examinations, one in Chicago
in October, 1950, one in New York in January, 1951, and one in

Richmond, Va., in May, 1951. Two hundred and fifty one candi
dates were examined. Of these 203 were passed and 45 were con

ditioned and 13 failed.

The Chairman of the Memorial Fund Committee; Dr. o. E.
Van Alyea presented his report. A total of $1450.00 were contrib
uted to the Fund during the past year. The Fund now has assets

of $14,256.00. The report was unanimously approved.

Dr. Arthur W. Proetz, Chairman of the Research Fellows and
Funds Committee, the Committee appointed by the Council, dis
cussed the question of changing the setup for the Memorial Fuild
Committee, to increase the membership, to change the membership,
so that it would be a rotating Committee and to make it more work
able. The By-Law covering the Memorial Fund Committee as it
now exists was read:

«Memorial Fund Committee: A rotating Committee consist

ing of five Fellows appointed by the Council, one member of which
shall be appointed annually to serve for five years."

He recommended that Section 3, Article IX be changed to read
as follows:
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"The Laryngological Research Fund Committee: A rotating
Committee consisting of six Fellows appointed by the Council, three
members of which shall be apointed every three years to serve for
six years."

The change III the By-Law was approved unanimously;

There being no further business the meeting adjourned at

12:25 P. M.

Respectfully submitted,
LOUIS H. CLERF,

Secretary.
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REPORT OF THE SECRETARY

AMERICAN LARYNGOLOGICAL ASSOCIATION

MAY 10, 1951

The Seventy-first Annual Meeting of the American Laryngo
logical Association was held on May 23rd and 24th, 1950, at the
Mark Hopkins Hotel, San Francisco, Calif. under the Presidency
of Dr. Ralph A. Fenton.. Sixty-six Fellows and 162 Guests were

In attendance.

Twelve scientific' papers were presented and in addition a dis
cussion on Frontal Sinusitis was presented by 4 Fellows.

The following were elected:

Emeritus FellowshiP:
DR. GORDON BERRY, Worcester, Mass.

DR. SAMUEL J. CROWE, Baltimore, Md.

DR. HARRY W. LYMAN, St. Louis, Mo.

DR. FRANCI� W. WHITE, New York, N. Y.-

Corresponding Bellou/sbip :

DR. JAMES HARDIE NEAL, Auckland, New Zealand
DR. OLOF LARSELL, Portland, Oregon

Active Fellou/sbip :

DR. COLBY HALL, L<;>s Angeles, Calif.

DR; ORAM R. KLINE, Camden, N. J.
DR. LEWIS F. MORRISON, San Francisco, Calif.
DR. AUSTIN T. SMITH, Philadelphia, Pa.

DR. GEORGE E. T�EMBLE, Montreal, Quebec
The Newcomb Award was presented to Dr .. H. Marshall Taylor.
The following officers were elected:

President . Dr. Gordon B. New
First Vice-President Dr. W. Likely Simpson
Second Vice-President. .Dr. Lyman G. Richards

Secretary Dr. Louis H. Clerf
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Treasurer Dr. Gordon F . Harkness

Librarian and Historian Dr. Harry P. Schenck
First Councillor.. Dr. Francis E. Lejeune
Second Councillor.. Dr. Arthur W. Proetz

Third Councillor Dr. Frederick T. Hill

Fourth Councillor .Dr. Ralph A. Fenton

The Association has lost by death during the past year:

Emeritus Fellow:

DR. PERRY G. GOLDSMITH

Active Fellows:

DR. WILLIAM E. GROVE

DR. WESLEY M. HUNT

DR. ROBERT F. RIDPATH

DR. BURT R. SHURLEY

DR. HQRACE J. WILLIAMS

The Council at its annual meeting III January, 195 1, recom

mended:

For Active Fellowship:
DR. GUY L. BOYDEN, Portland, Oregon
DR. FRANCIS W. DAVISON, Danville, Pa.

DR. HOWARD W. D. MCCART, Toronto, Canada
DR. LAWRENCE C. McHENRY, Oklahoma City, Okla.
DR. ROBERT E. PRIEST, Minneapolis, Minn.
DR. F. JOHNSTON PUTNEY, Philadelphia, Pa.
DR. AUBREY G . RAWLINS, San Francisco, Calif.
DR. DEGRAAF WOODMAN, New York, N. Y.

For Emeritus Fellou/sbip:
DR. T. Roy GITTINS

DR. FLETCHER D. WOODWARD

Dr. Samuel Salinger was reappointed abstract Editor.

The decision of the Greenbrier Hotel management to cancel our

meeting at White Sulphur created considerable confusion but was
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solved in a satisfactory manner by the officers of the four Societies

involved.,
The membership of the Association as of this date IS: Active

90; Honorary 5; Corresponding 11; Emeritus 15-total 121.,

Respectfully submitted,
LOUIS H. CLERF,

Secretary.
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EXHIBIT "A"

REPORT OF THE TREASURER AND AUDITORS

AMERICAN LARYNGOLOGICAL ASSOCIATION

BALANCE SHEETS

April 1, 1951

General Fund:

Assets:

Checking Account .; $ 3,315.18

Liabilities and Equity:
Liabilities:

Due Trust Funds $ 3,844.97

Equity:
Balance-April 1, 19 5 0 $ 1,3 29.16

Less: Excess of Expenditures Over Income-Year
Ended April 1, 1951 (Exhibit "B") 1,858.95

Deficit Balance-April 1, 19 51 ------------------------------------------------- (529.79)

Trust Fund:

Total Liabilities and Equity $ 3,3 1 5.1 8

Assets:

Savings Account ----------------------------------------- $ 2,3 12.19

Due from General Fund 3,844.97

Bonds: Par

U. S. Defense 2 Yz-G-1953 $3,000.00
U. S. Defense 2 Yz-G-1954 1,000.00
U. S. Treasury 2Y4_-1956/59 1,000.00
U. S. Defense 2Yz-G-1956 5,000.00
U. S. Defense 2Yz-G-1957 1,000.00
U. S. Defense 2 Yz-G-19 5 8 2,000.00
U. S. Treasury 20/4-1956/63 1,000.00
U. S. Treasury 2Yz-1964/69 3,000.00
U. S. Treasury 2 Yz-I967/72 1,000.00
U. S. Savings 2Yz-G-1959 5,000.00
U. S. Savings 2 Yz-G-I960 1,000.00
U. S. Savings 2 Yz-G-l96L 1,000.00

Total Bonds $ 25,000.00

Total Trust Fund Assets $ 3 1,261.86

Cost

$3,000.00
1,000.00

1,003.50
5,000.00

1,000.00

2,000.00

1,101.20

3,000.00
1,000.00
5,000.00

1,000.00

1,000.00

$25,104.70
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Equity:
Principal

Unused Unused and Unused
Income Income Income
April 1, Expended Income April 1, April 1,

Fund Principal 1950 1950-51 1950-51 1951 1951

Casselberry --------------$ 5,000.00 506.31 $ $116.54 622.85 5,622.85
Johnston. ------------------ 5,000.00 293.93 250.00 106.76 150.69 5,150.69
de Roaldes ________________ 3,000.00 225.17 162.21 387.38 3,387.38
Newcomb Trust _______ 2,000.00 294.85 31.91 47.89 310.83 2,310.83
Newcomb Prize _______ 500.00 1.94 10.62 12.56 512.56
Hourne Scholarship _ 20.23 .44 .44 .88 21.11
Memorial ---_------_----_ .. - 12,464.19 1,496.77 295.48 1,792.25 14,256.44

----

Totals $27,984.42 $2,819.41 $281.91 $739.94- $3,277.44
Total Equity --------------------0--------------------------------- $ 3 1 ,261.86

EXHIBIT "B"

AMERICAN LARYNGOLOGICAL ASSOCIAnON

STATEMENT OF INCOME AND EXPENSE

YEAR ENDED APRIL 1, 1951

General Fund:

Income:

Dues:

1949-2 Members @ $35.00 $ 70.00

1950-85 Members @ $35.00 2,975�00
1950-5 New Members @ $100.00._________ 500.00

$3,545.00

Sale of "Transactions"
--------------------1---------------------------------

45'1.00

Transfer from Johnston Fund to Defray Expenses 250.00

Total Income � $ 4,246.00

Expense:
Annual Meeting:

President's Reception $ 404.42

Meeting Room 70.00

Rental of Projection Equipment________________ 67.50

Programs 196.75

Reporting Service �__________ 277.84

Mimeographing �___________________________________ 1 8.75

$1,035.26
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Council Meeting:
Council Dinner $ 84.41
Travel Expense 292.3 3

376.74

Clerical Hire � ., 500.00

Cost of "Transactions":
1949 $ 1 ,8 77.67
19 5 0 1,803.95

3,681.62

Stationery and Printing 246.89
Treasurers Bonds 75.00
Auditing

-

85.00

Mimeographing Service �_______________ 12.44
Transfer to de Roaldes Fund______________________________________________ 92.00

263

Total Expense 6,104.95

Excess of General Fund Expense over Income (Exhibit "A") $(1,858.9)

Trust Fund:

Income:

Interest-c-U. S. Bonds $ 625.00
Interest-Savings Account �

.

Transfer from General Fund _

22.94
92.00

Total Income (Exhibit "A") _

Expense:
Johnston Fund-Transfer to General Fund $ 250.00
Newcomb Trust Fund-Book Transportation______________________ 31.91

Total Expense (Exhibit"A" )
.

_

Excess of Trust Fund Income over Expense _

739.94

281.91

458.03

EXHIBIT "c"

AMERICAN LARYNGOLOGICAL ASSOCIATION

STATEMENT OF CASH RECEIPTS AND DISBURSEMENTS

YEAR ENDED APRIL 1, 1951

Cash Balance-April 1, 1950:

Checking Account $ 4,489.04
Savings Account 2,289.25

$ 6,778.29
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Cash Receipts:
Dues �� $ 3 ,545.00
Sale of "Transactions" 451.00

Donations to Memorial Fund____________________________ 250.00

Trust Fund Interest Received �__________ 647.94

Total Cash Receipts $ 4,893.94

Cash Disbursements:

Annual Meeting $ 1 ,03 5.26

Council Meeting �_______________________________________ 376.74

Clerical Hire ._________________________
500.00

Cost of "Transactions" _

Stationery and Printing _

Treasurer's Bond � _

Auditing . _

Book Transporta tion .; _

Mimeograph Service _

3,681.62 .

246.89

75.00

85.00

31.91

12.44

Total Cash Disbursernents $ 6,044.86

Excess of D isbursements Over Receipts 1,1 5 0.92

Cash Balance-April 1, 19 5 L $ 5,627.37

Consists of:

Checking Account (Exhibit "A") $ 3 ,315; 18

Savings Account (Exhibit "A") c______________________ 2,312.19

Total Cash-As Above . $ 5,627.37

EXHIBIT "D"

AMERICAN LARYNGOLOGICAL ASSOCIATION

SECURITY AND FUND TRANSACTIONS

YEAR' ENDED APR�L 1, 1951

Security Transactions:

None

Fund Transactions:

Principal of Trust and Scholarship Funds April 1, 1950 $27,923.42

Additions:

Memorial Fund Contributions:

Dr. W. H. Johnston $ 100.00

Dr. Henry B. Orton________________________________________________________ 150.00

Total Addi tions _ 250.00

Total $ 2 8,173.42
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Deductions:

Transfer of .Prior Year's per Member Allowance from de Roaldes
Fund to Unused Income-de Roaldes Fund _ 189.00

Principal of Trust and Scholarship Funds, April 1, 1951

(Exhibit "A") $ 2 7,984.4 2

As Treasurer, I wish to call the attention of the Membership to the following
pertinent facts:

1. Our fiscal year ends April 1st. As your Treasurer, at times, does not re

ceive bills for the year until after the end of the fiscal year it means an over

lapping of expenses. It happened this year (1950-51).

2. The cost of the Transactions, for 1950, $1,803.95 was received and paid
before the end of the fiscal year. In addition, we also paid, during the fiscal
year, the cost of Transactions for the year 1949, $1,877.61. This means during
the past year we have paid from the General Fund the expenses of Transactions
for two years. This accounts for our deficit of General Fund expenses over in
come of $1,858.95.

3. This means, as of April 1, 1951, the Society has a net indebtedness to

the Trust Fund accounts in the amount of. $529.79. In other words, there is a

deficit in the treasury of that amount. During the coming year, if the cost of
Transactions is received before the end of our fiscal year, we will probably have
a small credit. balance in the Treasury. This means, financially, as an organiza
tion we just about keep our heads above water.

4. I would call your attention to the fact that, during the year as per
audit, there were only received $250.00, as donations to the Memorial Fund.
However, since the end of the fiscal year we have received a donation of $1,000.00
from Mr. Lester T. Sunderland through the efforts of Dr. Oliver E. Van Alyea.

Respectfully submitted,

GORDON F. HARKNESS, M.D.

Treasurer.

ACCOUNTANT'S REPORT

We have examined the balance sheet of American Laryngological Association
as of April 1, 1951, and the related sta temen ts of income and expense and cash
receipts and disbursements for the year then ended. Our examination was made
in accordance with generally accepted auditing standards, and accordingly in
cluded such tests of the accounting records and such other auditing procedures
as we considered necessary in the circumstances with the exception that the allo
cation of equities to the various funds was accepted as shown by the books without
verification by us.
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ACCOUNTANT'S OPINION

"

In our opinion, except that as noted above the allocation of fund equities
was accepted by us without verification, and except that the cash receipts and

disbursements basis of accounting permitted the charge to expense of the, cost

of "Transactions" for two years, the accompanying balance sheet and related

statements of income and expense and cash receipts and disbursements fairly
present the financial position of American Laryngological Association at April 1,

1951, and the results of its operations for the year then ended, in conformity with

generally accepted accounting principles applied on a basis consistent with that

of the preceding year.

McGladrey, Hansen, Dunn & Co.

Certified Public Accountants
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REPORT OF THE MEMORIAL FUND COMMITTEE

During this year the contributions to the Fund were as follows:
W. H: Johnston $100, Henry B. Orton $150, Walter Theobald $100,
Marshall Taylor $100, and from a non-member, Lester T. Sunder

land, $1,000,_ making a total of $1,450.

The list of benefactors to the Fund, that is those whose con

tributions have reached $ 500 or over, includes: D'rs. Barnhill, Berry,
Clerf, Dean, Hill, Salinger and Taylor; Mrs. Hourn and now Sun

derland.

The Fund now has assets of $14,256.00, earned income during
the past year of $295. Income from the Fund has accumulated
from year to year awaiting the prospect of lending financial aid to

some deserving young otolaryngologist in need of help while en-.

gaged in otolaryngological research.

The amount available annually for such distribution is not large
amounting to but a few hundred dollars. To date no suitable candi
date for s'uch aid has come to the attention. of the Committee.

In this respect I have been instructed to incorporate in this

report the observation made in a recent letter from our esteemed

benefactor, Mr. Sunderland.

"I am not surprised at your difficulty in finding acceptable
candidates for research problems due largely to the almost univer

sally changed attitude of our young men, who are growing more.

and more to feel that society and the government somehow owe

them, gratis, what their forebears were willing to make sacrifices for."

The Committee suggests at this time a change in the name of
the Fund from Memorial Fund to that of the Research Fund. This
was deemed advisable because of the vague meaning of Memorial
Fund. When Mr. Sunderland expressed a willingness or desire to

contribute to the Fund, he asked me what it was memorial to and I
hemmed and hawed awhile and then I wrote to the Secretary and he
not only hemmed and hawed but he delayed answering for some

little time because I think he was trying to search out the origin of
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the Fund, and he suggested I communicate with several different
people and 'ro date I have not found the exact reason for it. Unless
it is found and unless it turns out to be a very good one, this Com
mittee suggests that it be changed to some other name such as

Research Fund.

Respectfully submitted,
o. E. VAN ALYEA, Chairman.
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FINAL EXECUTIVE SESSION

MAY 10, 1951

The Final Executive Session was. called to order by President
New at 4:20 p.m., immediately following the Scientific Session.

The Association unanimously elected as Councillors the Fel
lows recommended by the Nominating Committee in their report.
A short recess was held while the new Councillors retired and elected
the following Officers:

PresidcnL �D r. H. Marshall Taylor
First Vice-President.. Dr. William J. McNally
Second Vicc-Presidcnt. Dr. Thomas C. Galloway

Secretary �;_--------------------D r. Louis H. Clerf

Treasurer � D r. Gordon F . Harkness

Librarian and Historian D r. Harry P. Schenck

First Councillor Dr. Arthur W. Proetz

Second Councillor D r. Frederick T. Hill

Third Councillor Dr.' Ralph A. Fenton

Fourth Councillor Dr. Gordon B. New

President-Elect Marshall Taylor accepted the gavel from the
Presiding Officer and expressed his gratitude and appreciation and
adjourned the meeting.

Respectfully submitted,
LOUIS H. CLERF,

Secretary.
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Date Indicates Year Admitted to Active Fellowship

Attendance at meetings is shown by figures following each name.

Asterisk (*) indicates year paper was read.

Active Fellows

1942. ASHLEY, REA E., 384 Post Street, San Francisco 8, California,
1946, '47, '48, '49, '50, '5U,

1936. BALLENGER, HOWARD c., 723 Elm Street, Winnetka, Illinois,
1936, '37, '38*, '40, '41, '46*, '47, '48, '51.

1949. BECK, AUGUST LEO, 42 Hugenot Street, New Rochelle, N. Y.,
1949, '50, '51: .

1938. BLASSINGAME, CHARLES DECATUR, 414 Physicians and Sur

geons Bldg., Memphis 3, Tennessee, 1938, '39, '41, '42, '44,
'44, '46*, '47, '50, '51.

.

1944. BOIES, LAWRENCE R., 1631 Medical Arts Building, Minneapolis
2, Minnesota, 1944, '46, '47, '48*, '49, '50*, '51*.

1941. BOWERS, WESLEY c., 17 East 61st Street, New York 21, N. Y.,
1941, '42, '44, '49.

1951. BOYDEN, GUY LEE, 1735 'N. Wheeler St., Portland 12, Ore.

1932. BROWN, JOHN MACKENZIE, 1136 W. 6th Street, Los Angeles,
14, California, 1935*, "37, '40, '41, '42, '44, '47*, '49, '50,
'51.

1940. BROYLES, EDWIN N., 1100 North Charles Street, Baltimore,
Maryland, 1940, '41*, '42*, '46, '48*, '49, '50, '51*.

1930. CAMPBELL, EDWARD. HASTINGS, 133 S. 36th St., Philadelphia
4, Pennsylvania, 1930, '31*, '32*, '33, '35, '38, '39*, '40, '41,
'47, '48, '49, '51.

1945. CAMPBELL, PAUL A., School of Aviation Medicine, Randolph
Field, Texas, 1946, '47, '49, '51.

1942. CANFIELD, NORTON, 175 St. Roman St., New Haven 11, Con

necticut, 1942, '46, '47, '48, '49*, '50, '51.
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1925. CLERF, LOUIS H., 1530 Locust Street, Philadelphia 2, Pennsyl
vania, 1925, '27*, '28, '29*, 30*, '32, '33, '34, '35, '36*, '37, '38,
'39, '40, '41*, '42*, '44*, '46, '47, '48, '49, '50, '51.

1939. CODY, CLAUDE CARR, 1304 Walker Avenue, Houston, Texas,
1939, '41, '42, '44, '46*, '47, '48*, '49, '50, '51.

1941. CUNNING, DANIEL S., 118 East 53rd Street, New York 22,
N. Y., 1941, '42*, '44, '46, '47*, '48, '49, '50*, '51.

1951. DAVISON, FRANCIS W., Geisinger Memoria:l Hospital, Danville,
Pa., 1951.

1941. DIXON, FRED W., 1027 Rose Building, Cleveland, Ohio, 1941,
'42*, '44, '46, '47*, '49*, '50, '51.

1947. EAGLE, WATT WEEMS, Duke Hospital, Durham, N. c., 1948*,
'49, '51.

1947. ENGLER, CLARENCE W.,. 2323 Prospect Avenue, Cleveland,
Ohio, 1947, '48*, '49, '50, '51.

1923. FENTON, RALPH ALBERT; 1020 S.W. Taylor Street, Portland

.5, Oregon, 1923, '25*, '26, '28, '30, '32, '34, '35, '37*, '39,
40*, '42, '44, '46, '47*, '49, '50*..

1930. FIGI, FREDERICK A., Mayo Clinic, Rochester, Minnesota, 1930,
'32*, '34, '35, -'38*, '42*, '47*, '48, '50*.

1932. FURSTENBERG, ALBERT CARL, 201 South Main Street, Ann

. Arbor, Michigan, 1933*, '36*, '38*, '46, '48*, '50, '51.

1936. GALLOWAY, THOMAS CYRUS, 636 Church Street, Evanston,
Illinois, 1936, '37, '38*, '39, '40, '41, '42*, '46*, �47, '48, '50,
'51.

1940. GATEWOOD, E. TRIBLE, Professional Building, Richmond, Vir

ginia, 1940, '41, '42*, '44, '47.

1940. GILL, WILLIAM D., 705 East Houston Street, San Antonio,
Texas, 1940, '41*, '46.

1940. GOODALE, ROBERT L., 330 Dartmouth Street, Boston, Massachu

setts, 1940, '41, '42*, '44*, '46, '47, '49, '50*.

1 q28. GOODYEAR, HENRY M., 556 Doctors' Building, Cincinnati 2,
Ohio, 1928, '29, '30*, '31, '32, '33, '34*, '35, '36, '37, '38, '39,
'40, '42, '44*, '46, '47, '48, '49*, '51.
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1950. HALL, COLBY, 1136 West Sixth Street, Los Angeles, Calif..

1950.
1940. HjANSEL, FRENCH K., 634 North Grand Avenue, St. Louis 3,

Missouri, 1940, '42, '46, '47, '51.

1933. HARKNESS, GORDON FOLLETTE, 215 Main Street, Davenport,
Iowa, 1934, '35, '36*, '40, '41, '44, '46, '47, '48, '49, '50, '51.

1944. HAVENS, FRED Z., 102 Second Avenue S-W., Rochester, Minne

sota, 1944, '46, '49, '51.

1942. HEATLEY, CLYDE A., 11 North Goodman' Street, Rochester,
N. Y., 1942, '46*, '49, 50, '51.

'1945. HICKEY, HAROLD L., 1612 Tremont Street, Denver 2, Colorado,
1946, '47, '48, '49, '50.

1943. HILDING, ANDERSON c., 324 West Superior Street, Duluth,
Minnesota 1944*, '46, '47, '48*, '49, '50, '51.

1928. HILL, FREDERICK THAYER, Professional Building, Waterville,
Maine, 1928, '29*, '30*, '31, '32, '33, '34, '35, '36, '37*, '38*,
'39, '40, '41*, '42, '44*, '46, '47, '48, '49*, '50, 'St.

1945. HOLINGER, PAUL H., 700 North Michigan Ave., Chicago 11,
Illinois, 1946, '47, '49, '50*, '51*.

1944. HOOPLE, GORDON D., Medical Building, Syracuse, New York,
1946, 47, '48, '49, '50, '51.

1930. HOUSER, KARL MUSSER, 2035 Delancey Street, Philadelphia 3,
Pennsylvania, 1930, '32*, '33, '34*, '37, '38, '39, '-40, '41, '44,
'48.

1938. JACKSON, CHEVALIER LAWRENCE, 3401 North Broad Street,
Philadelphia 40, Pa., 1938, '39, '40, '41*, '42, '44*, -'46, '47*,
'48, '49, '51.

1939. JOHNSTON, WILLIAM HOWARD, 1515 State-Street, Santa Bar
bara 7, California, 1939, '40, '41, '42, '44, '46, '47, '49, '50.

1944. JONES MARVIN F., 121 E. 60th Street, New York City, 1944,
'46,' '47, '48, '49, '50, '51.

1942. KELLY, JOSEPH D., 140 East Fifty-fourth Street, New York

22, N. Y., 1942, '44*, '47, '48, '49, '51.
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/'

1921. KERNAN) JOHN D., JR., 103 East Seventy-eighth Street, New

York 21, N. Y., 1921*, '22, '25, '26, '27, '29, '31, '34*, '35, '36

'37*, '39, '40*, '42*, '47, '48, '51.

1942. KING) EDWARD D., 6777 Hollywood Blvd., Hollywood 28,
California, 1942, '46, '47, '49*; '50.

1950. KLINE, ORAM R., 514 Cooper Street, Camden, N. J., 1950,
'51.

1936.. LEJEUNE, FRANCIS ERNEST, Ochsner Clini� Building, Prytania
and Aline Streets, New Orleans, Louisiana, 1937, '46*, '47,
'50, '51.

1933. LIERLE, DEAN M., University Hospital, Iowa City, Iowa, 1933,
'34, '35*, '37, '38, '39, '40*, '42*, '44*, '46, '47*, '48, '49

'50*, '51.

1922. LILLIE, HAROLD 1., Mayo Clinic, Rochester, Minnesota, 1923:,
'24*, '25, '26*, '28, '31*,·.'33, '36*, '37, '38, '40, '44, '46*, '47,
'48*, '49*.

1949. LINDSAY, JOHN R., 950 E. 59th Street, Chicago 37, Illinois, '49,
"50, '51*.

1935. LOOPER, EDWARD A., 104 West Madison Avenue, Baltimore 1,
Maryland, 1935, '36, '37, '38*, '39, '41, '42, '44, '47, '48*,
'49, '51.

1927. LUKENS, ROBERT M., 1308 Hunting Park Avenue, Philadelphia
40, Pennsylvania, 1927, '28, '31*, '32, '35, '36, '38, '39, '40*,
'42, '46, '48*, '49, '51.

1939. LUPTON, IRVING MARTIN, 806 Medical Arts Building, Port

land, Oregon, 1946, '50.

1928. MACPHERSON, DUNCAN, 920 Fifth Avenue, New York City 21,
1928, '29, '30, '31, '33, '34*, '39, '40, '41, '44, '49, '51.

1941. MARTIN, ROBERT c., 384 Post Street, San Francisco 8, Cali

fornia, 1941, '44, '47, '48, '50, '51.

1948. MAXWELL, JAMES H., 201 S. Main Street, Ann Arbor, Mich

igan, 1948, '49, '50*, '5*.

1951. MCCART, HOWARD W. D., Medical Arts Bldg., Toronto, Can
ada, 1951.
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1939. MCCASKEY, CARL HEBER, 608 Guaranty Building, Indianapolis
4 Indiana, 1939, '40, '41, '42*, '44, '46*, '47, '48, '49, '50,
'51.

1951. McHENRY, LAWRENCE c., '117 North Broadway, Oklahoma

City 2, Okla.

1945. MCLAURIN, JOHN G., 1322 Medical Arts Building, Dallas 1,
Texas, 1946, '49.

1933. McMAHON, BERNARD J., Missouri Theatre Building, St. Louis

3, Missouri, 1934*,· '35, '36, '38*, '41, .'44, '46*, '47, '48,
'49, '50*, '51.

.1931. McNALLY, WILLIAM JAMES, 1509 Sherbrooke Street West,
Montreal, Canada, 1931, '33, '34*, '39, '44, '47, '48, '49.

1950. MORRISON, LEWIS F., 3536 Jackson Street, San Francisco 18,
California, 1950,' '51.

1940. MORRISON, WILLIAM W., 140 E. 54th Street, New York 22,
N. Y., 1940, '41 *, '44, '47, '49*, '50.

1927. MYERSON, MERVIN c., 416 North Bedford Drive, Beverly Hills,
California, 1927, '28*, '29, '30, '31*, '32*, '33*, '34*, '35, '36,
'37, '38, '39*, '40, '41*, '42, '44, '50*.

1937. NASH, C. STEWART, Medical Arts Building, Rochester 7, New

York, 1937, '38*, '40, '42, '44, '46, '49, '50, '51.

1922. NEW, GORDON B., 102 Second Avenue, Southwest, Rochester,
Minnesota 1922, '24, '25*, '26*, '28*, '31*, '33*, '35*, '37:1.:,
'39*, '41*, '46*, '48*, '49*, '51*.

1927. ORTON, HENRY BOYLAN, 224 Delavan Avenue, Newark 4, New

Jersey, 1927, '28, '29, '30*, '31, '32, '33*., '35, '36, '37, '38*,
'40, '41, '42, '44*, '46, '47*, '49, '51*.

1948. PHELPS, MNNETH A., 1137 Medical Arts Building, Minne

apolis 2, Minnesota, 1948, '50.

1951. PRIEST, ROBERT E., 79 S. Ninth St., Minneapolis 2, Minn.,
1951. _

1924. PROETZ, ARTHUR WALTER, 1010 Beaumont Building, St. Louis

3, Missouri, 1924, '25*, '26*, '27, '28, '29, '30, '31, '32*, '33*,
'34, '35*, '36, '37, '38*, '39*, '40, '41, '42*, '44, '46, '47*, '48*,
'49*, '50, '51*.
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1951. PUTNEY, F. JOHNSON, 2029 Delancey St., Philadelphia 3, Pa.,
1951.

1951. RAWLINS, AUBREY G., 384 Post Street, San Francisco, Calif.,
1951.

1934. RICHARDS, LYMAN GILDER, 1101 Beacon Street, Brookline 46,
Massachusetts, 1934, '35, '36*, '37, '38, '39, '47, '49, '51*.

1945. ROBB, JAMES M., 641 David Whitney Building, Detroit, Mich

igan, 1946, '48, '49*, '51.

1938. SALINGER, SAMUEL, 25 E. Washington Street, Chicago, Illinois,
1938 '39 '40* '42 '44* '47 '48 '49 '50 '51, , , , , , , '-'

.

1921. SAUER, WILLIAM E., 3720 Washington Boulevard, St. Louis

8, Missouri, 1921, '23, '25, '28, '31, '32, '35, '37, '39*, '41,
'44, '47, '50.

1932. SCHALL, LEROY ALLEN, 243 Charles Street, Boston 14, Massa

chusetts, 1934*, '35, '38, '40*, '41, '42, '44*, '46, '47, '48*,
'49, '50*, '51.

1934. SCHENCK, HARRY P., 326 South 19th Street, Philadelphia 3,
Pennsylvania, 1934, '35, '36*, '37, '38, '39, '40, '41*, '44*,
'46, '47, '49, '50, '51.

1930. SEYDELL, ERNEST M., First National Bank Building, Wichita,
Kansas, 1930, '31 *, '33*, '34, '35, '37*, '38, '39, '40*, '41, '42,
'46, '47, '48, '51.

1928. SHEA, JOHN JOSEPH, 1018 Madison Avenue, Memphis, Ten

nessee, 1928, '29, '30*, '31, '32*, '33, '34, '35, '36, '37, '38, '40.

'41*, '42, '46, '47*, '48, '49, '50, '51*.

1939. SIMPSON, W. LIKELY, 512 Physicians' and Surgeons' Build
ing, Memphis 3, Tennessee, 1939 '41, '44*, '46, '47*, '48,
'50, '51*.

1950. SMITH, AUSTIN T., 1830 Spruce St., Philadelphia 3, Pa., 1950,
'51.

1924. TAYLOR, HERMON MARSHALL, 111 West Adams Street, Jack
sonville 5, Florida, 1924, '25*, '26, '27, '28, '31, '34, '35*, '36,
'37, '38, '39*, '40, '41, '42, '44*, '46, '47, '48, '49, '50*, '51.

1947. THEOBALD, WALTER H., 307 N. Michigan Avenue, Chicago,
Illinois, 1947, '48*, '49, '50, '51.
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1927. TOBEY, HAROLD G., 403 Commonwealth Avenue, Boston 15,
Massachusetts, 1927, '29*, '30*, '31, '32, '35, '37, '39, '41, '46,
'48, '49.

1950. TREMBLE G. EDWARD, 1300 Sherbrooke St., W., Montreal,
Quebec, Canada, 1950, '51.

1925. TUCKER, GABRIEL, 250 South Eighteenth Street, Philadelphia,
3, Pennsylvania, 1925, '26*, '27*, '29, '30, '31, '32, '33, '34,
'35*, '36, '37, '38, '39, '40*, '41*, '42, '46, '47, '48, '49, '50,
'51.

1943. VAN ALYEA, OLIVER E., 135 South LaSalle Street, Chicago,
Illinois, 1944, ,'46*, '47, '48, '49, '50, '51.

1941. VIOLlS:, PIERRE P., 1930 Wilshire Boulevard, Los Angeles 5,
California, 1944*, '46, '47, '50.

1940. WEILLE, FRANCiS -L., 247 Commonwealth Avenue, Boston 16,
Massachusetts, 1940, '41, '42, '44, '46*, '47, '48, '49, '50,
'51.

1948. WHALEN, EDWARD]., 750 Main Street, Hartford, Connecticut,
1948, '50, '51.

1948. WILLIAMS, HENRY L. 2nd, Mayo Clinic, Rochester, Minne

sota, 1948, '49, '50*, '51.

1942. WISHART, D. E. STAUNTON, 170 St. George Street, Toronto,
Canada, 1942, '44, '46, '47*, '49, '51.

1951. WOODMAN, DEGRAAF, 156 E. 37th Street, New York 16, N.
Y., 1951.

Honorary Fellows

1949. (1917)
.

COATES, GEORGE M., 1721 Pine Street, Philadelphia
3, Fa., 1949*, '51.

1939. (1907) JACKSON, CHEVALIER, Schwenksville, Pennsylvania,
1939*, '40*.

1943. (1918) LEWIS, FIELDING 0., Providence Road, Media, Penn-.
sylvania.

1947. (1904) MOSHER, HARRIS P., 127 Front Street, Marblehead,
Mass., 1947, '48, '49, '50*, '51.

1937. NAGER, F. B., Freiestrasse 3, Zurich, Switzerland.
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Corresponding Fellows

1946. ALONSO) JUSTO M., Mercedes 1233, Montevideo, Uruguay.
1942. BATSON) OSCAR V., 133 South Thirty-sixth Street, Philadelphia

4, Pennsylvania, 1942*.

1938. BLAIR) VILRAY P., 508 North Grand Avenue, St. Louis 3,
Missouri.

1943. EGGSTON) ANDREW 0., 653 Park Avenue, New York, N. Y.,
1944, '49.

1950. LARSELL) OLOF, University of Oregon Medical School, Port

land, Oregon, 1950*.

1921. LE MAITRE) FERNAND) Avenue Victor Hugo, 120 (XVI),
Paris, France.

1930. NEGUS) VICTOR E., 149 Harley Street, London, W 1, England,
1938*.

1950. NEIL) JAMES HARDIE, 64 Symonds Street, Auckland, New Zea
land.

1937. PORTMANN, GEORGES) 25 bis Cours de Verdun, Bordeaux,
France, 1947.

1924. SCHAEFER, J. PARSONS, 4634 Spruce Street, Philadelphia 3,
Pennsylvania, 1934.

1936. VIALLE) JACQUES) 27 Rue de France, Nice (Alpes Maritimes),
France.

Emeritus Fellows

1941. (1923)
.

BAL�LOvV) Roy A., Charles Town, West Virginia.
1937. (1915) BARNES, HARRY ALI)RICH) Kingston, Mass., R.F.D.

No.2.

1951. (1944) BEATTY, HUGH G., 150 E. Broad St., Columbus 15,
Ohio, 1951.

1950. (1921) BERRY, GORDON, 36 Pleasant Street, Worcester, Mass.
1951.

1944. (1913) BUTLER, RALPH) 1930 Chestnut Street, Philadelphia,
Pennsylvania.
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1950. (1937) CROWE, SAMUEL J., 4332 N. Charles St., Baltimore

,18, Md .

..

1946. (1933) FOSTER, JOHN H., Eagle Lake, Texas, 1948, '49, '50,
'51.

1951.
.
(1928) GITTINS, THOMAS R., 408 Davidson Bldg., Sioux

City, Iowa.

1936. (1898) GOODALE, JOSEPH L., Argilla Road, Ipswich, Massa
chusetts.

1943. (1932) GRAHAM, HARRINGTON B., Bohemian Club, San Fran ,

cisco 2, California.

1933. (1905) HALSTED, THOMAS H., 40 Trinity Place, Boston 16,
Mass., 1949.

1951. (1928) JARVIS, DEFOREST c., Quarry Bank Bldg., Barre,
Vt.

1950. (1929) LYMAN, HARRY WEBSTER, 906 Carleton Bldg., St.
Louis 1, Mo., 1950, '51.

1948. (1939) MYERS, JOHN LLEWELLYN, 1115 Grand Avenue,
Kansas City, Missouri.

1940. (1923) SEWALL, EDWARD c., 430 EI Escarpado, Stanford

University, California.

1948. (1923) SPENCER, FRANK �., 429 Pine St., Boulder, Colo
rado.

1950. (1922) WHITE, FRANCIS W., 471 Park Avenue, New York

22, N. Y.

1946. (1905) WOOD, GEORGE B., 329 HathawayLane, Wynnewood.
Pennsylvania.

1951. (1935) WOODWARD, FLETCHER D., 104 E. Market St., Char

lottesville, Va.
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BENEFACTORS

DR. ARTHUR W. DERoALDES
-

DR. WILLIAM E. CASSELBERRY

DR. SAMUEL JOHNSTON
DR. CORNELIUS G. COAKLEY

DR. JAMES E. NEWCOMB

DR. JOHN F. BARNHILL

DR. LEE WALLACE DE.A N

DR. GEORGE E. HOURl':
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BENEFACTORS OF THE MEMORIAL FUND

DR. JOlIN F. BAfmHILL

DR. AND MRS. LEE WAiLLACE DEAN

DR. GORDON BERRY

DR. FREDERICK T. HILL

DR. AND MRS. GEORGE E. HOURN

DR. SAMUEL SALINGER

DR. H. MARSHALL TAYLOR

DR. LOUIS H. CLERF

MR. LESTER T. SUNDERLAND-
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Obverse of the deRoaldes medal

l{ECIPIENTS OF THE DEROALDES AWARD

1928. DR. CHEVALIER JACKSON
1931. DR. D. BRYSOI DELAVAN

1934. DR. HARRIS P. MOSHER

1937. DR. LEE WALLACE DEAN

1943. DR. RALPH A. FENTON

1949. DR. GEORGE M. COATES

1951. DR. ARTHUR \1V. PROETZ
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RECIPIENTS OF THE CASSELBERRY AWARD

1923. DR. GEORGE FETTEROLF AND DR. HERBERT Fox

1928. DR. RALPH A. FENTON AND DR. O. LARSELL

1929. DR. RICHARD A. KERN AND DR. HARRY P. SCHENCK

1929. DR. EDWARD H. CAMPBELL

1931. DR. ARTHUR W. PROETZ

1934. DR. ANDERSON C. HILDING

1936. DR. FRANCIS E. LE JEUNE: DR. JOEL J. PRESSMAN

1939. DR. H. MARSHALL TAYLOR: DR. BRIEN T. KiNG

1940. DR. FRENCH K. HANSEL

1941. DR. NOAH D. FABRICANT

1946. DR. PAUL H. HOLINGER

1949. DR. HENRY B. ORTON
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RECIPIENTS OF THE NEWCOMB AWARD

1941. DR. BURT R. SHURLY

1942. DR. FRAN CIS R. PACKARD

1943. DR. GEORGE M. COATES

1944. DR. CHARLES J. IMPERATORI

1947. DR. HARRIS P.- MOSHER

1948. DR. GORDON BERRY

1949. DR. GORDON B. NEW

1950. DR. H. MARSHALL TAYLOR

1951. DR. JOHN D. KERNAN
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PAST OFFICERS

Presidents

(Year of Election)

1879. Louis Elsberg
1880. J. Solis-Cohen

1881. F. 1. Knight
1882. G. M. Lefferts

1883. F. H. Bosworth

1884. E. L. Shurly
1885. Harrison Allen

1886. E. Fletcher .Ingals
1887. R. P. Lincoln

1888. E. C. Morgan
1889. J. N. Mackenzie

1890. W. C Glasgow
] 891. S. W. Langmaid
1892. M. J. Asch

1893. D. Bryson Delavan

1894. J. O. Roe

1895. W. H. Daly
1896. C. H. Knight
1897. T. R. French

1898. W. E. Casselberry
1899. Samuel Johnston
1900. H. L. Swain

1901. J. W. Farlow

1902. J. H. Bryan
1903. J. H. Hartman

1904. C. C. Rice

1905. J. W. Gleitsman

1906. A. W. deRoaldes

1907. H. S. Birkett

1908. A. Coolidge, Jr.

1909. J. E. Logan
1910. D. Braden Kyle
1911. James E. Newcomb

1912. George A. Leland

1913. Thomas Hubbard

1914. Alexander VV. MacCoy
1915. G. Hudson Makuen

1916. Joseph L. Goodale

1917. Thomas H. Halsted

1918. Cornelius G. Coakley
1919. Norval H. Pierce

1920. Harris P. Mosher

1921. Harmon Smith

1922. Emil Mayer
1923. J. Payson Clark

1924. Lee Wallace Dean

1925. Greenfiefd Sluder

1926. Chevalier Jackson
1927. D. Bryson Delavan

1928. Charles W: Richardson

1929.· Lewis A. Coffin

1930. Francis R. Packard

1931. George E. Shambaugh
1932. George Fetterolf

1933. George M. Coates

1934. Dunbar Roy
1935. Burt R Shurly
1936. William B. Chamberlin

1937. John F. Barnhill

1938. George B. Wood
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1939. James A. Babbitt

1940. Gordon Berry
1941. Thomas E. Carmody
1942-3. Charles J. Imperatori
1949. Ralph A. Fenton

1944-5. Harold 1. Lillie
1946. Frank R. Spencer
1947. Arthur W. Proetz

1948. Frederick T. Hill

1950. Gordon B. New

Vice-Presidents

1879. F. H. Davis

1880. W. C. Glasgow J. O. Roe

1881. E. L. Shurly VV. Porter -

1882. C. Seiler E. F. Ingals
1883. S. W. Langmaid S. Johnston
1884. J. H. Hartman W. H. Daly
1885. H. A. Johnson G. W. Major
1886. E. C. Morgan J. N. Mackenzie

1887. J. N. Mackenzie S. W. Langmaid
1888. W. C. Glasgow C. E. DeM. Sajous
1889. E. Holden C. E .. Bean

1890. J. O. Roe J. H. Hartman

1891. M. J. Asch S. Johnston
1892. S. Johnston J. C. Mulhall

1893. J. C. Mulhall W. E. Casselberry
1894. C. C. Rice S. H. Chapman
1895. J. Wright A. VV. de Roaldes

1896. T. M. Murray D. N. Rankin

1897. A. W. MacCoy H. S. Birkett

1898. J. W. Farlow F. W. Hinkel

1899. T. A. DeBlois M. R. Brown

1900. H. L. Wagner A. A. Bliss

1901. J. W. Gleitsmann D. Braden Kyle
1902. G. A. Leland T. Melville Hardie

1903. J. H. Lowman \lV. Peyre Porcher

1904. Thomas Hubbard \AT. J. Freeman

1905. J. L. Goodale C. W. Richardson
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1906. G. H. Makuen A. B. Thrasher

1907. ]. \. Clark J. E. Rhodes

1908. E. Mayer F. R. Packard

1909. C. G. Coakley 'H. P. Mosher

1910. Robert C. Myles J. M. Ingersoll
1911. F. C. Cobb B. R. Shurly
1912. A. W. Watson W. Scott Renner

1913. F. E. Hopkins Geo. F. Shambaugh
1914. Clement F. Theisen Lewis A. Coffin

1915. J. Gordon Wilson - Christian R. Holmes-

1916. Thomas H. Halsted Greenfield Sluder

1917. John Edwin Rhodes D. Crosby Greene

1918. G. E. Shambaugh John R. Winslow

1919. Francis R. Packard Harmon Smith

1920. Harmon Smith W. B. Chamberlin

1921. Dunbar Roy Robert C. Lynch
1922. George Fetterolf Lorenzo B. Lockard

1923. Hubert Arrowsmith Joseph B. Greene

1924. Ross H. Skillern Gordon Berry
1925. John E. Mackenty Robert Levy
1926. Lewis A. Coffin William V. Mullin

1927. Charles W. Richardson Hill Hastings
1928. Robert Clyde Lynch Francis P. Emerson

1929. William B. Chamberlin Ralph Albert Fenton
1930. Harris P. Mosher James A. Babbitt

1931. Joseph B. Greene E. Ross Faulkner

1932. Gordon Berry Frank A. Spencer
1933. E. Ross Faulkner Thomas S. Carmody
1934. Gordon B. New Samuel McCullagh
1935. Edward C. Sewall H. Marshall Taylor
1936. William P. Wherry Harold I. Lillie

1937. Frank R. -Spencer Bernard J. McMahon

1938. Ralph A. Fenton Frederick T. Hill

1939. John H. Foster Thomas R. Gittins

1940. Charles H. Porter Gordon F. Harkness
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1941. Arthur W. Proetz

1942-3. Harold 1. Lillie

1944-5. John J. Shea

1946. H. Marshall Taylor
1947. John J. Shea

1948. Henry B. Orton

1949. LeRoy A. Schall

1950. W. Likely Simpson, M.D.

Henry B. Orton

Dean M. Lierle

Thomas C. Galloway
C. Stewart Nash

Frederick A. Figi
Anderson C. Hilding
Fletcher D. Woodward

Lyman G. Richards, M.D.

Secretaries and Treasurers

1879. G. M. Lefferts

1882. D. Bryson Delavan

1889. C. H. Knight

1895. H. L. Swain

1900. J. E. Newcomb

1911. Harmon Smith

Secretaries

1912. Harmon Smith 1933. William V. Mullin

191ft D. Bryson Delavan 1935. James A. Babbitt

1919. r M. Ingersoll 1939. Charles J. Imperatori
1920. George M. Coates 1942. Arthur VV. Proetz

1947. Louis H. Clerf

Treasurers

1912. J. Payson Clark 1933. James A. Babbitt

1923. George Fetterolf 1935. Charles J. Imperatori
1932. William V. Mullin 1939. Frederick T. Hill

1948. Gordon F. Harkness

Librarians

1879. F. H. Bosworth 1930. John F. Barnhill

1883. T. R. French 1934. Burt R. Shurly
1903. J. H. Bryan 1935. George M. Coates

Librarian and Historian

1936. George M. Coates 1944. Louis H. Clerf

1947. Harry P. Schenck
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*1908.
*1893.
*1878.
*1918.
*1881.
*1893.
*1890.
*1879.
*1880.
*1903.
*1878.
*1878.
*1914.
*1883.
*1881.
*1910.
*1910.
*1918.
*1906.
*1909.
*1878.
*1889.
*1914.
*1903.
*1914.
*1890.

*1892.
*1940.
*1901.
*1893.
*1930.

LIST OF FELLOWS

PAST FELLOWS

Dates indicate original election to the Association

*Deceased

Honorary Fellows

Barnhill, John F., Miami Beach, Florida.

Birkett, Herbert S., Montreal, Canada.

Bosworth, FranckeH., New York City.
Dean, Lee VvTallace, St. Louis, Mo.

Delavan, D. Bryson, New York City.
deRoaldes, Arthur W., New Orleans, La.

De La Sota Y Lastra, Ramon, Seville, Spain.
French, Thomas R, Brooklyn, N. Y.

Garcia, Senior, Manuel, London, England.
Harris, Thos. J., New York City.
Johnston, Samuel, Baltimore, Md.

Lefferts, George Morewood, Katonah, N. Y.

Levy, Robert, Denver, Colo.

Mackenzie, John N., Baltimore, Md.

Mackenzie, Sir Morell, London, England.
Masser, Ferdinand, Naples, Italy.
Moure, ]. ]. E., Bordeaux, France.
Oliver, H. K., Boston, Mass.

Pierce, Norval Harvey, San Diego, Calif.

Semon, Sir Felix, Great Missenden, England.
Solis-Cohen, J., Philadelphia, Pa.

Swain, Henry L., New Haven, Conn.

Thomson, Sir St. Clair, London, Eng.
Tilley, Herbert, London, England.
Wagner, Clinton, New York City.
Wright, Jonathan, Pleasantville, N. Y.

Corresponding Fellows

Browne; Lennox, London, England. iH:>'';:.:;'

Colledge, Lionel, London; England.
Collier, Mayo, Kearsney Abbey, K\ent, England.
Desvernine, Carlos M., Havana? Cuba'. li,

Emerson, Francis P., Frankljn, Mass.



*1936.
*1901.
*1887.
*1894.
'�1919.
*1881.
*1931.
*1926.
*1902.
*1897.
*1896.
*1894.
*1903.
*1920.
*1919.
*1880.
*1896.
*1919.
*1941.
*1919.
*1894.
*1896.
*1946.
*1940.
*1881.
*1913.
*1880.
*1901.
*1894.

*1928.
*1901.
*1891.
*1897.
*1899.
*1905.
*1893.
*1913.
*1882.

LIST OF FELLOWS

Fraser, John S., Edinburgh, Scotland.

Grant, Sir James Dundas, London, England.
Cougenheim, A., Paris, France.

Holden, Edgar, Newark, N. ].
Kelly, Adam Brown, Helensburgh, Scotland.

Labus, Carlo, Milan, Italy.
.

LasSagna, Francesco, Parma, Italy.
Law, Frederick M., New York, N. Y.

Lermoyez, Marcel, Paris, France.

Luc, E., Paris, France.

MacDonald, Greville, Haslemere, Surrey, England.·
MacIntyre, John, Glasgow, Scotland.

_

McBride, P., York, England .

.

McKenzie, Dan, London, England.
McKernon, James F., New Canaan, Conn.

Meyer, Wilhelm, Copenhagen, Denmark.

Mygind, Bolger, Copenhagen, Denmark.

Paterson, Donald Rose, Cardiff, Wales.

Patterson, Norman, Herts, England.
Rogers, John, Jr., N ew York City .

.

Sajous, C. E. DeM., Philadelphia, Pa.

Schmiegelow, Ernst, Copenhagen, Denmark.

Segura, Eliseo, Buenos Aires, Argentina.
Soto, E. Fernandez, Havana, Cuba.

Thornton, Pugin, London, England.
Turner, A. Logan, Edinburgh, Scotland.

Whistler, W. McNeil, London, England.
Wingrave, Wyatt, Lyme Regis, Dorset, England.
Wolfenden, R. Norr is, Kent, England.

Emeritus ' Fellows

Beck, Joseph c., Chicago, Illinois.

Brown, J. Price, Toronto, Canada.

Bryan, Joseph H., Washington, D. C.

Clark, ]. Payson, Boston, Mass.

Cobb, Frederick C., Bradenton, Florida.

Coffin, Lewis A., New .York City.
Coolidge, Algernon, Boston, Mass.

Dabney, Virginius, Washington, D. C.
De Blois, Thomas Amory, Boston, Mass.

291



292

*1892.
*1922.
*1905.
*1880.
*1922.
*1906.
*1917.
*1896.
*1915.
*1888.
*1895.
*1927.

,

*1919.
*1920.
*1904.
*1918.
*1929.
*1885.
*1939.
*1894.
*1943.
*1886.

.

*1896.
*1943.
*1923.
*1878.
*1901.
*1923.
*1903.
*1942.
*1903.
*1897.
*1884.
*1905.
*1878.
*1907.
*1908.
*1892.
*1892.
*1939.

LIST OF FELLOWS

Farlow, John VV., Boston, Mass.

Forbes, -Heriry H., New York City.
F�eer, Otto T., Chicago, Ill.

Gleitsmann, Joseph W., New York City.
Goldsmith, Perry G., Toronto, Canada.

Greene, D. Crosby, Jr., Boston, Mass.

Greene, Joseph B., Asheville, N. C

Hardie, Thomas Melville, Chicago, Ill.

Hastings, Hill, Los Angeles, Calif.

Hinkel, Frank Whitehill, Buffalo, New York.

Hopkins, Frederick E., Springfield, Mass.
Hubbard, Tho,mas, Toledo, Ohio.

Hurd, Lee Maidment, Rowayton, Conn.

Imperatori, Charles ]., Essex, N. Y.

Ingersoll, John Marvin, Miami, Fla.

Kenyon, Elmer L., Chicago, Ill.

Kistner, Frank B., Portland, Oregon.
Knight, Charles H., New York City.
Large, Secord H., Cleveland, Ohio.

Leland, George A., Boston, Mass.

Lincoln, William R, Cleveland, Ohio.

MacCoy, Alexander W., Philadelphia, Pa.

Mayer, Emil, New York City .

McCullagh, Samuel, New York, N. Y.
McKinney, Richmond, Memphis, Tenn.

Porter, William, Ocean Springs, Miss.

Myles, Robert C, New York City.
Newhart, Horace, Minneapolis, Minn.

Packard, Francis R, Philadelphia, Pa.

Potts, John B., Omaha, Nebr.

Renner, W. Scott, Buffalo, N. Y.

Rhodes, John Edwin, Chicago, Ill.

Rice, Clarence C, New York City.
Richards, George L.,' South Yarmouth" Mass.

Robinson, Beverly, New York City.
Shambaugh, George E., Chicago, Ill.

Smith, Harmon, New York City.
Wagner, Henry L., San Francisco, Calif.

Watson, Arthur W., Philadelphia, Pa.
Wilson, J. Gordon, Old Bennington, Vt.



*1880.
*1917.
*1879.
*1923.
*1906.
*1880.
*1904.
*1924.
*1893.
*1895.
*1892.

*1933.
*1915.
*1934.
*1924.
*1889.
*1883.
*1917.
*1896.
*1882.
*1902.
*1913.
·1918.

*1880.
*1878.
*1880.
*1878.
*1941.

1926.
*1901.
*1878.
*1935.
* 1919.
*1914.
*1901.
* 1917.

1940.
1909.

*1897.

LIST OF FELLOWS

Active Fellows

Allen, Harrison, Philadelphia, Pa.

Arrowsmith, Hubert, Brooklyn, N. Y.

Asch, Morris J., New York City.
Babbitt, James A., Philadelphia, Pa.

Ballenger, William L., Chicago, Ill.

Bean, C. E., St. Paul, Minn.

Berens, T. Passmore, New York City.
Bigelow, Nolton, Providence, R 1.

Bliss, Arthur Ames, Philadelphia, Pa.

Boylan, J. E., Cincinnati, Ohio.

Brown, Moreau R, Chicago, Ill.

Buckley, Robert E., New York City.
Canfield, R Bishop, Ann Arbor, Mich.

Carmack, John Walter, Indianapolis, Ind.

Carmody, Thomas E., Denver, Colo.

Casselberry, William E., Chicago, Ill.

Chamberlain, C. W., Hartford, Conn.

Chamberlin, William B., Cleveland, Ohio.

Chappell, W. F., New York City.
Chapman, S. Hartwell, New Haven, Conn.

Coakley, Cornelius G., New York City.
Coffin, Rockwell c., Boston, Mass.

Cox, Gerald H., New York City.
Cushing, E. vV., Boston, Mass.

Cutter, Ephraim, West Falmouth, Mass.

Daly, W. H., Pittsburgh, Pa.

Davis, F. H., Chicago, Ill.

Davis, Warren B., Philadelphia, Pa.

Dennis, Frank Lownes, Colorado Springs, Col.

Dickerman, E. T., Chicago, Ill.

Donaldson, Frank, Baltimore, Md.

Eves, Curtis C., Philadelphia, Pa.

Faulkner, E. Ross, New York City.
Fetterolf, George, Philadelphia, Pa.
Freeman, ,Valter J., Philadelphia, Pa.

Friedberg, Stanton A., Chicago, Ill.

Fuchs, Valentine H., New Orleans, La.

Getchell, Albert c., Worcester, Mass.

Frothingham, Richard, New York City.

293



294

*1907.
*1878.
*1913.
*1905.
*1934.
*1878.
*1879.
*1907.
*1882.
*1893.
*1938.
*1939.
*1901.
*'1925.
*1878.
*1882.
*1880.
*1878.
*1879.
*1879.
*1901.
*1885.
*1878.
*1898.
*1880.
*1878.
*1911.
*1913.
*1897.
*1888.
*1919.
*1915.
*1879.
*1927.

1936.
* 1913.
*1885.
*1914.
*1898.
*1881.
*1881.

LIST OF FELLOWS

Gibb, Joseph S., Philadelphia, Pa.

Glasgow, ,William Carr, St. Louis, Mo.

Goldstein, Max A, St. Louis, Mo.

Grayson, Charles P., Philadelphia, Pa.

Grove, William E., Milwaukee, Wisconsin.

Hartman, Jacob H., Baltimore, Md.

Holden, Edgar, Newark, N. J.
Holmes, Christian R., Cincinnati, Ohio.

Hooper, Franklin H., Boston, Mass.

Hope, George B., New York City.
Hourn, George E., St. Louis, Mo.

Hunt, Westley Marshall, New York, N. Y.

Hyatt, Frank, Washington, D. C.
Iglauer, Samuel, Cincinnati, Ohio.

Ingals, E. Fletcher, Chicago, Ill.
Iyes, Frank L., New York City.
Jarvis, William c. New York City.
Johnson, Hosmer A., Chicago, Ill.

Johnson, Woolsey, New York City.
Kealhofer, R, H., St. Louis, Mo.

King, Gordon, New Orleans, La.

Knight, Charles H., New York City.
Knight, Frederick Irving, Boston, Mass.

Kyle, D. Braden, Philadelphia, Pa.

Langmaid, Samuel W., Boston, Mass.
Lincoln, Rufus P., New York City.
Lockard, Lorenzo B., Denver, Colo.

Loeb, Hanau W., St. Louis, Mo.

Logan, James E., Kansas City, Mo.

Lowman, John H., Cleveland, Ohio.
Lyriah, Henry L., New York City.
Lynch, Robert Clyde, New Orleans, La.
McBurney, Charles, New York City.
McGinnis, Edwin, Chicago, Ill.

McGregor, Gregor, Toronto, Canada.

McKimmie, O. A., Washington, D. C.

McSherry, H. Clinton, Baltimore, Md.

Mackenty, John E., New York City.
Makuen, G. Hudson, Philadelphia, Pa.

Major, G. W., Montreal, Canada.

Morgan, E. c., Washington, D. C.



*1886.
*1925.
*1914.
*1892.
*1881.
*1893.
*1895.
*1894.
*1892.
*1927.
*1908.
*1882.
*1902.
*1930.
*1879.
*1881.
*1913.
*1878.
*1879.
*1893.
*1909.
*1878.
*1892.
*1919.
*1909.
*1879.
*1932.
*1928.

1924.
1934.

*1911.
*1879.
*1903.
*1899.

*1892.
*1937.
*1888.
*1938.

*1936.
*1933.
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Mulhall, J. c., St. Louis, Mo.

Mullin, William V., Cleveland, Ohio.

Munger, Carl E., Waterbury, Conn.

Murray, T. Morris, Washington, D. C.

Mynter, H., Buffalo, N. Y.

Newcomb, James E., New York City.
Nichols, J. E. H., New York City.
Park, William H., N ew York City.
Porcher, W. Peyre, Charleston, S. C.

Porter, Charles T., Boston, Mass.

Randall, B. Alexander, Philadelphia, Pa.

Rankin, D. N., Allegheny, Pa.

Richardson, Charles W., Washington, D. C.

Ridpath, Robert F., Philadelphia, Pa.

Roe, John 0., Rochester, N. Y.

Robertson, J. M., Detroit, Mich.

Roy, Dunbar, Atlanta, Ga.
Rumbold, T. F., St. Louis, Mo.

Seiler, Carl, Philadelphia, Pa.

Shields, Charles M., Richmond, Va.

Shurly, Burt R., Detroit 1, Mich.

Shurly, E. L., Detroit, Mich.

Simpson, William Kelly, New York City.
Skillern, Ross H., Philadelphia, Pa.

Sluder, Greenfield, St. Louis, Mo.

Smith, Andrew E., Geneva, N. Y.

Smyth, Duncan Campbell, Boston, Mass.

Sonnenschein, Robert, Chicago, Ill.
.

Stein, Otto J., Chicago, Ill.

Stevenson, "'\1\1alter, Quincy, Ill.

Staut, George c., Philadelphia, Pa.

Tauber, Bernhard, Cincinnati, Ohio.

Theisen, Clement F., Albany, N. Y.

Thorner, Max, Cincinnati, Ohio.

Thrasher, Allen B., Cincinnati, Ohio.

Tobey, George L., Jr., Boston, Mass.

Van der Poel, S. 0., New York City.
Vail, Harris H., Cincinnati, Ohio.

Voislawsky, Antonie P., New York City.
Wanamaker, Allison T., Seattle, \N'ash.
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1896. Ward, Marshall R., Pittsburgh, Pa.
*1879. Ward, Whitfield, New York City.*1886. Westbrook, Benjamin F., Brooklyn, N. Y.*1924. Wherry, William P., Omaha, Neb.
*1924. White, Leon E., Boston, Mass.
*1939. Williams, Horace J., Philadelphia, Pa.
*1922. Wishart, David J. G., Toronto, Ontario.*1940. Wood, V. Visscher, St. Louis, Mo.
*1896. Wollen, Green V., Indianapolis, Ind.



 



 



 



 


