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TRANSACTIONS OF THE SEVENTY-THIRD ANNUAL
MEETING

OF: THE

American Laryngological Association

HELD AT
Tue RovyarL York HoteL, ToronTO, CANADA

May 23 AND 24, 1952

The Seventy-third Annual Meeting of the American Laryngo-
logical Association was called to order by the President, Dr. H. Mar-
shall Taylor, at the Royal York Hotel, Toronto, Canada.

« REGISTRATION

The following Fellows were in attendance:

BALLENGER, HowarD C. CuNNING, DANIEL S.
BeatTY, HUGH G. Davison, Francis W.
Beck, AucusTt LEO Dixon, FrREp W.
Brassingame, CHARLES D. FEnTON, RALPH A.
BoypeEN, Guy LEE FosTER, Joun H.
BrownN, JoHN MACKENZIE Garroway, THOoMAs C.
BrovrEes, Epwin N. HarkNEss, GorponN F.
CamprBELL, EDWARD H. - HeaTtLey, CLYDE A.
CLERF, Lours H. Hickey, Harorp L.
CoaTEs, GEORGE M. Hirr, FreEDERICK T.

Coby, Craunk C. HoriNGer, Paur H.



10 REGISTRATION

Hoorre, Gorpon D.
IrReLAND, P. E.

Jarvis, DEForesT C.
JounsTon, Wirriam H.
Kring, OramMm R.
LeJeunE, Francis E.
LierLE, DEAN M.
Lyman, Harry W.
MaxwerLL, James H.

McCarr, Jurius W.

McCart, Howarp W. D.

McCaskey, CARL HEBER
McMaHON, BERNARD J.
McNarry, WiLLiam J.
MiLLER, ALDEN H.
MorrisonN, LEwis F.
MorrisoN, WiLLiam W.
MosHEr, HArRIs P.

NasH, C. STEWART

OrTON, HENRY B.
ProETZ, ARTHUR W.
PurNEY, F. JoHNsON
RoBs, JaMEs M.
SALINGER, SAMUEL
ScHENCK, HarRrY P.
SHEA, JoHN ].
SimpsonN, W. LIKELY
SmitH, AusTIN T.
Tayror, H. MARSHALL
TraEOBALD, WALTER HENRY
TREMBLE, G. EDWARD
VaNALYEA, OLIVER E.
VioLE, PIErRRE P.
WeILLE, FrRancrs L.
WHALEN, EDWARD J.
Wiriams, HENRY L.

WisHART, D. E. STAUNTON



THE ADDRESS OF THE PRESIDENT

H. MarsuaLL TayrLor, M.D.

JacksoNvILLE, FrA.

It is with profound humility that I express to you my genuine
appreciation of the honor you have conferred upon me by elevating
me to the presidency of this Association. One who pauses to reflect,
as have I, upon the galaxy of illustrious members who have preceded
me in this office, could not feel otherwise.

When we speak of science in this advanced day we recognize
that it has not changed any of the real laws of nature; but we know
it has fathomed many of nature’s intricate secrets. If we had no
science, nature would present the same phenomena as at present. The
heavenly bodies would move with equal regularity and preserve the
same relative positions although no system of astronomy had been
formed. The laws of gravity and of motion would operate in the
same manner as at present if we had no such science as natural phil-
osophy. Before the science of chemistry existed, the affinities of
substances for each other were the same as they are now. It is an
important truth, and one which cannot be too much impressed upon
the human mind in all scientific investigations, that no effort on the
part of man can change the laws of nature.

Nevertheless, by the faculties of the mind with which God has
endowed us, we are able to examine the properties of the materials
surrounding us. Sometimes we can offer opposing forces which re-
tard and alter disease processes, thereby relieving suffering and pro-
longing life.

It is natural to suppose that the various forms of bacteria had
relatively the same virulence and toxicity in the days of the Cro-
Magnon man some 20,000 years ago, and in the time of Hippocrates
and Galen, as they have today. Yet these poisonous enemies of man-
kind now have been robbed of much of their disease-producing power
by medical science through the wealth of scientific investigation
carried on in the modern laboratory by the bacteriologist, the path-
ologist and the cytologist. Likewise, the cancer cell most likely must
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have possessed some of its present characteristics in the early history
of human life. Sometimes, however, much of its malignancy has
been altered or thwarted by the discovery of the roentgen ray and
the splitting of the atom.

The scientist now tells us that 150,000,000 atoms in juxta-
position may measure only one inch. Furthermore, he avers that
he can isolate this infinitesimal atom, divide it into its component
protons, neutrons and electrons and measure the velocity of the elec-
trons, which may exceed 100,000 miles a second. With this sobering
information in mind, who has the temerity to predict the ultimate
service to humanity of the beta and gamm rays of radium and the
radio active isotopes, for example?

All these facts make us realize that the physician of today lives
in an exciting and almost a magic world, with more and more avenues
of research constantly being opened to students of medical science.
With the phenomenal development of its various branches, where is
medicine leading us today? While I am aware that I am speaking to
a group of physicians primarily interested in rhinology and laryn-
gology, I am convinced that all of us realize the term specialist pro-
perly becomes almost obsolete in some particulars.

Nevertheless, we contemplate the future of our particular branch
of medicine with special interest and concern. We may think of it
as one of the younger branches. Yet, we are told by the medical his-
torians, Stevenson and Guthrie, in their recent “History of Oto-Laryn-
gology” that the earliest physician known to us by name was a rhin-
ologist. He was Sekhet’enanch, the medical attendant of a Pharoh
of about 3500 B. C. A limestone slab with a drawing of the physician
was found in the tomb of the King bearing the inscription, “He healed
the King’s nostrils.” Were we to speculate on the sucessful therapy
employed by this early Egyptian rhinologist, how many of us would
surmise that he advised the Pharoh to discontinue the use of nose drops?
As we review the past, the advances made in recent times, many of
them by members of this Association, make us take stock of the present
as we look ahead to greater achievements.

Like other sciences, the science of medicine has grown through
the ages as a result of cumulative knowledge. But for Archimedes,
Galileo, Roger Bacon, Newton and Descartes with their conspicuous
achievements in the realm of synthetic thinking, Einstein would not
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have evolved his theory of relativity. Such acts of synthesis are es-
sential to the upbuilding of the scientific process. Thinking along
these lines some 2,000 years ago, Hippocrates, when asked “Who is
the physician that is an honoEé to his profession?” replied:

He who has merited the eégeem and confidence of the public
by profound knowledge, Who has been led through the whole
circle of sciences, who moreover neglects not to observe all
the causes that may produce disorder in the animal economy.

Adam Politzer, known as the Father of Otology, once said that
the essence of medicine could be summed up in these words, “Every-
thing is connected with everything.” 1In his presidential address before
this Association in 1920, Dr. Harris P. Mosher observed, “A specialist
should forage in every field of medical activity.” Such expressions
as these, coming from the pen of such savants, should stimulate every
physician to keep his eyes and ears open and his mind alert. They
serve to remind us of that sense in which the term specialist should
ever be outmoded.

Recently, as a subject of discussion the future of otolaryngology
has gained great popularity. More and more frequently it seems to
find a place on the program of our medical meetings. In fact, it has
become so much the vogue as to be almost a fad or a fashion. Unfor-
tunately, some authors and editors have portrayed otolaryngology as
“a shrinking specialty,” subject to encroachment and erosion from
other branches of medicine. The tenor of a recent editorial in a leading
medical journal almost intimates that rigor mortis is setting in. If
this fad does not soon run its course and this high degree of pessimism
is allowed to grow, we may soon be hearing derogatory remarks from
radio commentators and seeing disparaging presentations on television.
Unless we take aggressive steps to arrest this trend, who knows but
that we may yet be confronted with Milton Berle or Humphrey Bogart
impersonating the otolaryngologist as the dying gladiator?

Although widely publicized, these gloomy forecasts express only
the opinion of the individual essayists and editors who make them.
Their import, however, is unfortunate both for our teaching insti-
tutions and our special hospitals. Such propaganda invites a dearth
of applicants and a consequent let-down in the training program.
It follows that students and interns would forego a sufficient training
period to make them competent, and the public would inevitably
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suffer. For the vociferous minority who seemingly delight to decry
our branch of the healing art, let there be a more articulate majority
to uphold it.

Even though the antibiotics have made less surgery necessary in
some of the sinus and otitic infections, there nevertheless remains to
the otolaryngologist today a wider field than many of the older mem-
bers of the Association had when they began their professional career.
It is my observation that the younger physicians now electing to cast
with us their lot in medicine are working to capacity and utilizing
their training in a broader field than many of their senior colleagues
ever have done. Those who come from the best institutions with a
background of internships and residences covering three or four years
are not only well grounded in diseases of the ear, nose and throat but
also versed in deep surgery of the neck, surgery of the salivary glands,
bronchoesophagology, reconstructive surgery of the head and neck,
allergy, audiology and physical medicine.

Certainly one is fascinated by the innumerable facets of the jewel
of otolaryngologic research, especially so upon reading the “Forty
Questions in Otolaryngology” posed by Dr. Arthur Proetz in his
self-styled role of fool who asks questions wise men cannot answer
(The Annals of Otology, Rhinology & Laryngology, September,
1951). As for the scope and practical aspects of the practice of oto-
laryngology, what thoughtful, fair-minded, informed analyst will
gainsay its equally broad and intriguing appeal? Fritz Kahn has
reminded us that in an opera an entire orchestra plays, but above it
sings one human being with a small larynx, and the human voice
triumphs over all artificial instruments. Likewise, the trained laryn-
gologist and the skilled rhinologist will always transcend all others in
the diagnosis and treatment of diseases of the upper respiratory pas-
sages. That is my considered judgment, in which I believe the mem-
bers of this Association will heartily concur.

It has been said that it is very hard to press gold and diamonds
and sapphires into the service of art, but the poor ball of clay which
has been pinched by the fingers of Michelangelo may show the sign
unmistakable and be treasured for centuries. And so it is with oto-
laryngology. Let us not lose the vision. Let us sharpen our percep-
tions. Let us search our hearts and minds and call forth the gift that
is within us to mold the clay of our professional knowledge and ex-
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perience into contributions that will leave the world better off. It
is ours to participate in the synthesis of medical thinking which today
ventures to cross the threshold of a new era.

Whither are Aesculapius and the savants of the ages leading us
through the achievements of our modern day? In this dawning
atomic age, who can visualize the future of the science and the art of
medicine? Who indeed would narrow the concept of any branch of
the healing art in this epoch of expansion? So great are the possibil-
ities, so broad the concepts, that we may well be mindful of St. Augus-
tine, who centuries ago sought to answer the question, “What was
God doing before He made heaven and earth?” Wrote the eminent
philosopher and divine, “He was making the hell for the persons who
ask that kind of questions.”

The questions which yet confound the wise men of otolaryn-
gology are both fascinating and stimulating - and not unanswerable.
The quest for the solution to the many problems assures and makes
it bright. The Golden Age of Otolaryngology lies ahead.



LARYNGEAL TUBERCULOSIS

Rarrra A. FEnTON, M.D.

PorTLAND, ORE.

The purpose of this paper is to discuss briefly laryngeal tuber-
culosis, one of the most distressing complications of the disease, rather
than to dwell exclusively on the accomplishments of streptomycin,
which is the fashion at the moment in medical literature.

Pain in swallowing was formerly relieved by anesthetic lozenges,
later by nerve block, while lactic acid locally, and the electric cautery,
did away with much obstructive swelling, and silence gave local rest.
Continuing pulmonary involvement led to continuing cough, while
tracheal edema followed by stenosis caused still more interference with
breathing, and thus further extension into uninvolved lung tissue.'’ **

George Fetterolf reported to this Association in 1914 the autopsy
findings on patients dead of tuberculosis in Philadelphia; of these,
83 per cent showed laryngeal involvement.! Sir St. Clair Thomson,
himself in youth a victim of the disease, in 1919 discussed the prog-
nostic importance of laryngeal tuberculosis and the value of proper
laryngeal examination; he looked upon the appearance of this com-
plication, occurring in at least 22 per cent of all sanitarium cases, as
most dangerous.” In 1937 he stated: “Tuberculosis of the larynx is
particularly interesting on account of its frequency, gravity, and
the importance it bears to prognosis.”® But Ormerod has recently
reported from London the results of a thirty year statistical study,
showing a diminution from 25 per cent in 1921 to two and one-half
per cent in 1939.*

Current opinion among American phthisiologists may be sum-
marized about as follows: “It is difficult or impossible to obtain
accurate statistics regarding the incidence of tubercular laryngitis.
In the first place, the incidence seems to vary considerably in different
parts of the country, being influenced no doubt by factors such as
standard of living, nationality, race, education, etc. The incidence
among admissions to tuberculosis institutions likewise varies accord-
ing to the type of institution. For instance, some institutions will
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draw only from the higher economic levels. On the other hand many
state and county institutions, especially in areas where there is a bed
shortage, select patients for admission on the basis of their prospects
for recovery, their need or suitability for collapse therapy, surgery,
etc. In institutions established primarily for segregation and cus-
todial care, with many terminal cases, the incidence is naturally high.
Thirty years ago, tuberculous laryngitis occurred as a complication
of far advanced pulmonary tuberculosis in perhaps fifteen per cent
of cases. In moderately advanced pulmonary tuberculosis not more
than two or three per cent were so complicated; in minimal pul-
monary tuberculosis not more than two or three per cent. At present,
tuberculous laryngitis is thought to occur as a complication in only
about four per cent of all cases.” %1112

How has this beneficent change come about?

Several factors have been at work, notably control of coughing,
by phrenicotomy and by various types of lung surgery—collapse
therapy, rib resection, and removal of hopelessly involved lung tis-
sue.”* Early recognition of the disease through chest plates has of
course contributed much to recent therapy. More recently still, the
use of streptomycin, often coupled with paraaminosalicylic acid, has
in spite of dangers to the auditory and vestibular nerves cleared up
throat lesions rapidly. But it is not necessarily curative for extensive
pulmonary damage.'*"”

Most of all, freedom from the rasping, tearing assault of sputum
upon the interarytenoid space, vocal cords and epiglottis has done away
with the implantation of virulent germs into these regions. Particu-
larly, when patients became so weak that it was hard for them to
expel sputum, thus permitting drying and crust formation, the even-
tual removal of such crusts would tear off masses of mucosal tissue
and leave sensory nerves exposed. Granulomatous masses, often
partially occluding the glottis, were materially reduced by Spencer’s
technique of electrocautery;® but the efforts involved in coughing
often reinoculated such healing tissues. “Cauterization of tubercu-
lous lesions of the larynx, pharynx, mouth, gums, etc. continues to
hold an important place, but it is the only one of the older methods
of treatment not displaced by the antibiotics. Of course, the tubercle
bacillus soon becomes resistant to streptomyecin, but less readily to the
newer dihydrostreptomycin.” . . . ““We believe the antibiotics at first
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arrest the disease, and then cure it, except in long standing or late and
advanced cases.”"*?

However, long years before the use of streptomycin, attempts to
put the injured lung at rest, or to remove its damaged or cavitated
portions, were successful.” ' Thus coughing was cut down, and hab-
ituation to cough troches and narcotic medicines became unnecessary.
Management of tracheal ulceration has been much improved by anti-
biotics, and the heavy stenotic scars resulting from strong silver nitrate
or actual cautery are now rarely seen.

Chest films by public health services are now screening out many
early cases which formerly became severe before coming to treat-
ment. Use of BCG vaccine prophylaxis has, in Europe, Mexico,
South America and Japan, apparently cut down the incidence of
juvenile tuberculosis, and many epidemiologists hope it may soon be
generally employed in the United States and Canada. Economic
conditions, the privations of war, lack of essential protein food, all
play a part in continued susceptibility to pulmonary tuberculosis.*

Nowadays, younger laryngologists, unless they have had resi-
dences in sanatoria, may never have seen a case of tuberculosis of
the larynx; and the average practitioner rarely sees one in private
practice.

Like diphtheria, it is a disappearing disease.

In the incidence of tubercular laryngitis, the reduction of 83
per cent in 1914 to some two per cent today is one of the outstanding
achievements of modern medicine; and we may feel that one of the
severest complications of tuberculosis has been practically wiped out,
thanks to the control of coughing, and, more recently to strepto-
mycin and to certain less toxic but potent drugs still under test, such
as isoniacin hydrazide.

No older laryngologist will ever forget these pitiful patients
who followed him with pleading eyes in clinics and sanatoria, asking
voicelessly for relief of pain and difficulty in breathing.

1020 S. W. TAYLOR STREET.
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DISCUSSION

Aucust L. BeEck, M.D.: I would like to call attention to the fact that in
tuberculosis the involvement of the larynx is not always a late manifestation.

I am one of three brothers. My younger brother contracted tuberculosis,
a definite lesion, in his upper left lobe, cavitation and after between four and
five years died after a violent hemorrhage.

My other brother one summer went off on a vacation. He had been over-
doing. He had just finished in college and he began to cough. He developed
what seemed to be an acute respiratory infection. Along with this he became
hoarse. He came to me saying that he had a cold. I noticed he had a cough.
I said, “Are you bringing up, are you raising anything?”

e said, 5 Yes, J1= ame:

1 gave him a bottle. I said, “All right, tomorrow or the next day you bring
me some sputum that you cough up early in the morning.” I instructed him as
to how to do it. I examined his larynx and I saw hyperemic larynx, no specific
areas of involvement, but he was definitely hoarse. I could not account for all
of it but to make a long story short, the sputum report came back strongly positive,
lots of acid-fast bacilli in it. He had rales in his chest.

I took him right up to Saranac. Dr. Baldwin, up there, said, after running
around his chest with the stethoscope like a mouse running around on the floor,
there was plenty of tuberculosis. This was before the days of x-ray. He spent
a year in Saranac, the first six months of which he was flat on his back and made
a complete arrested recovery.

I wanted to call attention to the fact that very early in pulmonary tuber-
culosis you may have laryngeal symptoms and see a hyperemic larynx in which
case a sputum examination is immediately indicated.
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Mr. R. Scorr StEVENsoN (London, England): It is probably an imperti-
nence for me to follow Dr. Ralph Fenton on this subject but it is one in which
I have long taken a particular interest, and I am a laryngologist to three sanitoria
in our country.

About six months ago I got a letter from the Chairman of the Management
Committee of one of them asking what justification there was for a laryngologist
to continue to attend regularly the sanitorium. I dug out my old arguments,
put them very strongly to him and then I thought I will show him. I will go
into all the cases I have seen and produce a paper on this subject. I had written
the paper with Professor Heath of cur country. I think in 1940 I published the
paper of a series of something like 480 cases of tuberculous laryngitis seen in five
years in this very same sanitorium. I went over the case sheets very carefully for
the five years, just since the war and I found I only got 45 cases of tuberculous
laryngitis, so I thought I better shut up. But it shows very plainly I think how
true is what Dr. Fenton has said.

I said half in joke and half truly, not long ago at a meeting, that nowadays I
don’t diagnose tuberculous laryngitis. The assistant in the ward starts the patient
off on streptomycin and p-amino hippurate. At the time I see it, it is healed. At
the sanitorium I spend most of the time picking wax out of their ears instead of
seeing the tuberculous larynges. It is very striking.

The other speaker mentioned another subject in which 1 was very interested.
About 1932 I published a paper on, I think, five cases I had seen in which the
first sign of trouble was hoarseness. They came to me with hoarseness and we
found eventually that they had an involyement of the lung by tuberculosis. I
thought I had gotten something new and was going to make the most of it but
I thought I better do, as I usually do in such matters and see what Osler said
about it. There it was in Osler all right.

RarrH A. FentoN, M.D. (closing): I am very grateful that Dr. Beck
brought up the matter of the earliest sign being hoarseness. I did not go into
that but it is very important to recognize the earliest appearances of lesions in the
larynx.

I recall a similar case to that of his brother. This was a young married
woman, who had been in vivid, good health, perfectly fine rosy cheeks and all
that sort of thing, but she had noticed a little flushing up in the afternoons and
that she had been a litle hoarse. This was before the time when all the girls had
begun to smoke; so we looked at her larynx, and T was not particularly surprised,
but shocked really, to see that there was a little roughness, a little redness along
both vocal cords; and it was discovered then, and that was before the days of
mass x-rays. We did, however, have some made and it was found by Dr. Matson,
a prominent tuberculosis man in our town, that she had a very distinct and ex-
tensive miliary tuberculosis, from which she promptly died. It was over both
lungs, and she did not last long.

I am glad to hear from Mr. Stevenson. The paper that he mentioned was
quoted by Ormerod in this survey that I cited, and that time is still running out
in Britain, in spite of the marvelous achievements of the Health Service.

Now about Sir St. Clair Thompson: when he was here in 1919 he talked
about himself, and he mentioned the fact that he kept quiet. During his whole
year up in Switzerland, Sir St. Clair kept absolutely silent and he said, “That was
quite a deprivation for me, but I did,” and he said, “Part of the healing of my
beginning tuberculous laryngitis I ascribe to the fact that I did keep absolutely
silent.”



BRANCHIOGENIC CARCINOMA

Freperick T. Hmr, M.D.
AND
IrvinGg I. Goopor, M.D.

WATERVILLE, ME.

At the 1946 meeting of the American Laryngological Associa-
tion Blassingame' presented an excellent paper on “Congenital Cysts
and Fistulae About the Head and Neck.” Blassingame devoted con-
siderable attention to the work of Winglowski who opposed the gen-
erally accepted theory of the branchial origin of these cysts and
stated that these were more likely to be remnants of the pharyngo-
thymic duct formed by the “anlage” of the thymus in its descent
to the post-sternal space.

However, the term, branchiogenic cyst, by long usage, is gen-
erally accepted as applied to these cervical cysts of embryonic deriva-
tion. Of even more controversial nature than their exact origin
would seem to be the question as to whether these cysts ever became
primary sites of malignant changes. Since Lorenz in 1913 applied
the term branchiogenic carcinoma to the condition first described
by Von Volkman in 1882, this diagnosis has appeared from time to
time in the literature and most text-books in pathology devote at
least reference to it. Moore® states that epidermoid carcinomas are
associated with branchiogenic cysts in many cases and “there seems
no doubt that a carcinoma may take origin from the epithelium of
a branchiogenic cyst. The presence of numerous lymphoid follicles
serves as histologic evidence of their origin.”

Crile and Kearns,® in 1935, stated that this was a distinct path-
ological entity, although the mode of origin was obscure. While
they found fewer than 100 cases reported in the literature they added
28 of their own. They described the clinical picture, stating it was
one of rather rapid growth, that the tumor was adherent to the
deeper structures of the neck but not to the skin, and that there
might be involvement of adjacent cranial nerves as well as the cervical
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sympathetics. Pain was sometimes referred to the face, occiput,
base of the tongue, shoulder, or arm. The differential diagnosis in-
cluded tuberculosis, Hodgkins disease, mixed tumor, lipoma, lymph-
adenitis, cystic hygroma, hemangioma, and aneurysm. The path-
ological findings were those of squamous cell carcinoma together with
evidence of a cyst wall and often a definite capsule infiltrated by
tumor tissue. In their opinion the pathogenesis was an embryonic
rest stimulated to neoplastic activity. While the prognosis was poor
they felt that a combination of surgery and irradiation offered the
best results.

Hanover and Clark* used the terms “adenolymphoma (papillary
cystadenoma lymphomatosum) or branchioma” and stated that origin
from rests of branchiogenetic entoderm or heterotopic rests of eusta-
chian tube or pharyngeal entoderm was the most tenable theory.

Jackson® states that “branchiogenic fistulous tracts may occur
and undergo malignant change.”

In 1949 Ward, Hendred and Chambers® in a study of branchi-
ogenic anomalies reported seven cases of branchiogenic carcinoma,
three of which showed histologic evidence of originating in the cyst
wall. They stated that the microscopic findings were those of squa-
mous cell carcinoma together with a cyst wall thickened and infil-
trated with tumor cells or, if small, almost entirely replaced with
tumor. The tumor cells appeared arranged in whorls or branching
cords with very little connective tissue stroma. Cell nests with pearl
formations could be noted. Usually the tumor was undifferentiated.

On the other hand Martin™ in 1948, while granting the theor-
etical possibility of cancer arising in a branchiogenic cyst, stated that
the diagnosis was rarely justifiable and that the condition was more
likely to be secondary to a silent primary lesion in the pharynx or
larynx. He doubted the validity of the diagnosis in the cases reported,
saying that he had found no definite evidence that any such specific
tumor existed and that the only acceptable proof of such would be
the demonstration of cancer actually arising in the wall of a branchio-
genic cyst.

In a later communication® published in 1950, out of some 250
cases reported by 34 different authors, Martin found only three, in a
series of 80 reported by Oliver® from Johns Hopkins Laboratory of
Surgical Pathology, which presented reasonable evidence of branchio-



BRANCHIOGENIC CARCINOMA 23

genic malignancy. He stated that such a diagnosis must rest upon the
assumption that there was no primary lesion elsewhere; that fre-
quently the first, and for sometime the only, manifestation of a silent
malignant tumor in the mouth, nasopharynx, pharynx, larynx or
even below the clavicle, was a metastasis noted in the neck. If this
occurred as a pathological entity he felt it should be found in the
embryologically similar thyro-glossal duct cyst, yet no such cases
had been reported. Commenting upon the difficulty in patholog-
ically differentiating between metastatic and branchiogenic carci-
noma, he stated that a definite diagnosis could not be made on a his-
tologic basis and that the actual existence of branchiogenic carcinoma
as a clinical entity was hypothetical.

It is rather difficult to reconcile these conflicting views. Ob-
viously the clinical and microscopic findings in the cases reported
confirm the presence of both branchiogenic cyst and carcinomatous
tissue. It is then purely a question as to the point of origin of the
malignant process. Is it primary branchiogenic carcinoma, or metas-
tatic carcinoma coincident with branchiogenic cyst? While at first
hand this question of origin might seem rather academic, inasmuch
as the immediate management would be similar, it becomes extremely
important when one considers the possibility of an overlooked or
silent primary lesion elsewhere.

Further pursuing this question one might consider whether a
metastatic process in the neck could invade the branchiogenic cyst,
or conversely, could a primary lesion within the cyts itself extend
to surrounding tissues, even conceivably into the tonsillar fossa.

The following case is reported—not as sugesting any solution
to this controversy but merely for purposes of discussion:

REPORT OF A CASE

F. D., male, aged 39, was seen with a history of a tumor of the
neck of some five months’ duration. FExamination of nose, naso-
pharynx, pharynx, and larynx was entirely negative. He had small
tonsils which appeared normal. - Operation revealed a characteristic
cyst 4 cm in diameter with a stalk leading upward and apparently be-
coming obliterated in the region of the muscular bed of the tonsillar
fossa.

The pathological report was as follows: “Sinus-like structure
lined by papillary processes covered with stratified squamous and
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Fig. 1.—Specimen from last surgical procedure, showing papillary na-
ture of the tumor. :

transitional epithelium-marked lymphoid stroma. Wall dense and
fibrous. Some areas show granulation tissue with cellular infiltration
suggesting frequent or long-standing infection. Large collections of
fat-laden macrophages in the walls. No evidence of malignancy.
Diagnosis: Branchiogenic Cyst—Chronic Inflammation.”

The patient made an apparently uneventful recovery and was
free of symptoms for 13 months. Then he noted a small swelling
just below the scar of the previous operation. This had increased in
size slowly when seen eight months later, or 21 months after opera-
tion. He was readmitted to the hospital where operation revealed a
cystic tumor apparently similar to that previously removed but with-
out a demonstrable stalk. This was markedly adherent to the under-
lying tissues making it necessary to ligate and resect a portion of the
internal jugular vein.

The pathological report was as follows: “A cystic structure
lined by transitional epithelium with suggestion of stratified epi-
thelium in some areas—somewhat papillary type of architecture.
Minimal anaplasia of some groups of cells. Diagnosis: Branchiogenic
Cyst.
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Fig. 2.—Specimen from last surgical procedure, showing papillary archi-
tecture, epithelial hyperplasia, and, at the top of the field, invasive tumor
and lymphoid tissue.

Again the convalescence was apparently uneventful. Three
months later, however, the patient reported, showing a large indur-
ated tumor posterior to the original site and presenting under the
margin of the sternomastoid muscle. Biopsy report was “branchio-
genic cyst.”

Employing an inverted T incision as advocated by Mosher, a
large indurated tumor surrounded by inflammatory tissue was found
underneath the sternomastoid muscle. Following operation the pa-
tient developed a right recurrent laryngeal paralysis which persisted
for 17 days before mobility was restored.

The pathological report at first was returned as branchiogenic
cyst but careful re-examination of serial sections revealed nests of
anaplastic cells and the diagnosis was changed to “epidermoid car-
cinoma, grade II-III, arising in a branchial cyst.”

Deep roentgen therapy was now instituted. The patient seemed
again to be making satisfactory progress when ten months later, or
39 months after first noting the presence of the cyst and 35 months
after the first operation, a small neoplastic-appearing mass was noted
in the lower portion of the right tonsillar fossa. Biopsy reported was
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Fig. 3.—Biopsy of tonsil, showing epidermoid carcinoma growing in
sheets, with epithelial pearls and some necrosis.

epidermoid carcinoma, grade III-IV. Interstitial irradiation, with
a dosage of 3300 mc hours, was combined with a second course of
external roentgen therapy. This resulted in complete regression of
the pharyngeal tumor and to date (some two years now) there has
been no evidence of recurrence in the neck. :

The original specimen in this case was the only one which showed
the characteristic architecture of a branchial cleft cyst. The epi-
thelium, mainly stratified squamous in type, overlying active lymph-
oid tissue, with a scanty fibrous wall, provides incontrovertible
evidence of the type of lesion involved. Subsequent specimens, while
suggestive of this type of tissue, showed sufficient distortion of archi-
tecture as to be inconclusive in themselves. The last operative pro-
cedure produced a mass of tissue which grossly was not demonstrably
cystic, but which microscopically showed a distinctly cystic archi-
tecture with papillary masses of epithelium which was definitely
anaplastic and rich in mitotic activity. The stroma was fibrous, and
showed pronounced lymphocytic infiltration, with some areas actu-
ally suggesting lymphoid tissue. This appearance is certainly sug-
gestive of residual branchial tissue, or possibly, an attempt on the
part of the tumor to form tissue resembling that of the respiratory
tract.
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The question of possible origin of carcinoma in a pre-existing
branchial cleft cyst has been argued on both sides for some time.
There is no denying the fact that all tissues of the body are susceptible
to the development of malignancy in some degree. Many develop-
mental anomalies show an even greater tendency to this type of
change. Although it is true that branchial cleft cysts are a common
site of lymph node metastasis from lesions of the mouth and throat,
the demonstration of characteristic branchial cleft architecture on
original examination certainly suggests consideration of this structure
as the site of origin. The fact that the tumor recurred and finally
involved the tonsillar area after three years, is still consistent with
direct extension, especially since a silent carcinoma of the tonsil with
spread to the neck would be expected to have involved additional
nodes after this length of time. The occurrence of a primary car-
cinoma of the tonsil in a 39 year old man is also sufficiently unusual
as to add weight to the opinion that the origin of the tumor was in
some other area.

Many findings in this case are difficult to satisfactorily explain.
The first operation revealed what was apparently a typical branchio-
genic cyst except, possibly, for the histologic finding suggesting
chronic inflaimmation. The apparent obliteration of the stalk distal
to the tonsillar fossa may have been due to a technical error, resulting
in leaving branchial tissue in that region. But the cyst proper was
clearly developed and apparently removed, and the recurrence was
below the level of the original incision and was not evident for over
a year. Was the microscopic finding of minimal anaplasia in the
second specimen of any significance? The third operation disclosed
definitely carcinomatous tissue. Was the neoplasm which later made
its appearance in the tonsillar region a primary lesion, long silent, or
an extension from the pharyngeal end of the stalk? Removal of the
tonsil and inversion of the stalk into the pharynx would have been
advisable in the light of subsequent developments, although many
authorities, including Lahey,' no longer feel that this is necessary
and it has not been the writer’s practice to do so routinely.

The diagnosis of branchiogenic carcinoma was accepted as the
best explanation of the recurrence of the tumor. At the same time
we must admit the possibility of technical error as in both earlier
operations we were limited by the type of incision commonly em-
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ployed for the removal of branchiogenic cysts and only at the last,
with the inverted T incision, was there really adequate exposure.

Obviously we cannot definitely determine in our case the pri-
mary site of the carcinoma. Considering the sequence of events,
however, two possibilities come to mind. Was this the result of
metastases from a silent neoplasm in the tonsillar fossa invading
branchial tissue inadvertently left at the first operation? Or could
embryonic tissue remaining in the pharyngeal end of the stalk, stim-
ulated by chronic inflaimmation develop malignancy with the eventual
appearance of neoplastic tissue in the pharynx? The first would seem
in accord with Martin’s views and, considering his extensive ex-
perience, should not be discarded, although rather at variance with
our operative findings. At the same time it is interesting to speculate
upon the second possibility, which would lend weight to the views
of those who consider branchiogenic carcinoma a distinct pathological
entity.

COMMENT

Reviewing our experience with the case, several points of prac-
tical value are suggested:

1. The necessity of wide exposure of the operative field in any
case showing adherence to underlying tissue, or in which there is re-
currence of the tumor.

2. The importance of serial section study in all suspected cases.
Reliance on biopsies may be misleading.

3. Inversion of the stalk, at least in certain cases.

4. As so forcibly brought out by Martin, the persistent search
for a silent primary lesion in all maligant manifestations in the neck.

TraAayER HosPITAL.
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DISCUSSION

I. I. Goopor, M.D.: The first tissue received was a fairly characteristic
branchial cleft cyst with a lining of stratified squamous epithelium in most areas
and some respiratory epithelium elsewhere. Beneath the epithelium was a large
amount of very active lymphoid tissue and a thin fibrous wall surrounding this.
This is a fairly characteristic description of a branchial cleft cyst and reasonably
incontrovertible evidence of the character of the original lesion.

The next specimen, being a second operation, was not a clear cut specimen.
It did not show a definite cyst but here again there were areas where the lining
was squamous stratified in type overlying lymphoid tissue and the only diagnosis
I could make again was branchial cleft cyst with a fair amount of chronic in-
flammation surrounding it.

In the final specimen, after repeated search, we found a picture that was
entirely different. If we can have the first slide (Slide) I think we can point
this out a little more readily. As you see, now the character of the lesion is that
of a papillary structure with primarily stratified squamous epithelium with a very
thin wall, without very much in the line of lymphoid tissue. The papillary masses
were large, and spread throughout a large portion of the specimen. We could
not take them all in one field.

(Slide) The next slide will give you another view of this same thing under
magnification. You see the pronounced piling up of epithelial cells with what
might be interpreted as a relatively insecure basement membrane, but at least the
papillary appearance is obvious.

(Slide) This slide shows the distinct invasion that has taken place. We now
have the fibrous stroma infiltrated with lymphocytes with the solid masses of epi-
thelial cells spreading down into the tissue and making a definite diagnosis of
malignancy. There is som keratinization. There is a suggestion of epithelial pearl
formation. The entire picture now is that of epidermoid carcinoma, which we
graded somewhere between Grades II and IIL

This is one showing the papillary appearance and again the irregularity of
the basement membrane and invasion of the wall, deeper in the tissue.
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The question of the origin of this lesion is one that has been argued, as Dr.
Hill has mentioned, on both sides for a long time. The statements that have been
made to the effect that no such lesion is possible in such a structure requires a
little consideration, because I think everyone will agree that no tissue in the body
is actually immune to the development of a malignant process. As a matter of
fact, if we consider congenital anomalies in general, we might be inclined to feel
that they are somewhat more apt to develop malignant change than the normal
tissues. Here we can cite, for example, the tumors which arise in Rathke’s pouch
the cranio pharyngioma. The statement that malignant tumors have not been
found to arise in the thyroglossal duct cyst is a debatable one. The most recent
issue of The American Surgeon reports a case and a reviw of the literature with
four instances of malignancy arising in thyroglossal cysts. We cannot rule out
empirically this type of tumor developing in a branchial cleft cyst. There is no
question but what the location of a branchial cleft cyst is a common one for
metatases from a lesion in the pharynx. The area is one which is rich in lymph
nodes and certainly metastases from a tosillar tumor might be expected in this
area. However, the fact that this is a 39 year old man and that nothing was
found in the tonsil for over three years I think makes it relatively unlikely that
this was a primary tonsillar carcinoma. We don’t see them quite as often in 39
year old as we do in 59 and 69 year old patients. The fact that the tumor as
we have found it is a papillary one primarily, that it shows active lymphoid tissue
in the wall, that the structure is cystic, all add some evidence to the probability
that this is a primary branchial cleft lesion. The tumors that we find in the lymph
nodes of the neck as metastases in general are solid tumors with possible necrosis
in the centers but not with a papillary type of growth.

Hexry B. OrToN, M.D.: This is certainly a most interesting case. As has
already been brought out these branchiogenetic carcinomas are very rare indeed.
I have yet to see a mahgnancy ofica branchlogemc type. I have, however, seen
a thyroglossal duct carcinoma.

The embryology of these cysts is important. A diagnostic point between
a cyst and carcinoma, that in a cyst the light on transillumination would show
through a cyst but would not in carcinoma.

As Dr. Hill presented this paper I made a provisional diagnosis at the time
that this was probably an original carcinoma of the tonsil.

BErNARD J. McMaHoON, M.D.: * On reading Dr. Hill’s paper, I realize more
than ever there are no two such words in medicine as “never” and “‘always.”

Dr. Hill has presented a most interesting and provocative case which he was
fortunate in being able to follow through from its incipiency.

He has established the fact that he was dealing with a branchiogenetic cyst,
which apparently progressed from the benign to the malignant lesion. Whether
this progression was the result of an activation of the epithelial cells of the walls
or the cyst or the stalk, or of an isclated restive cell by surgery is conjectural.
There is evidence that the malignant changes may have been present at the re-
moval of the first tumor which revealed a minimal anaplasia of some groups of
cells in groups. The recurrence of a larger tumor, malignant in nature, imme-
diately adjacent to the site of the original tumor after three months certainly
suggests a continuation of the growth as a fairly well differentiated epidermo:id
carcinoma, a type which theoretically would respond poorly to Roentgen ray ther-
apy. This was corroborated by the appearance in the right tonsillar fossa ten
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months later of the poorly differentiated neoplastic growth which did respond
to Roentgen therapy as would be expected.

The pertinent facts are that the entire process was limited to the zone of the
branchial cleft and the final appearance of the malignancy at its medial extremity.
There was no infiltration or extension into the more distal tissues of the neck
nor was there involvement of the lymph glandular systems even after five years.
It would, therefore, seem to me that Dr. Hill is justifid in considering this a true
branchiogenetic carcinoma.

Francis L. WEILLE, M.D.: A few years ago I had an experience somewhat
similar to that which has been described by Dr. Hill. I had a patient who had a
swelling about 2 cm in diameter in the region of the left subdigastric lymph nodes.
I thought it was inflammatory but I told the patient if it had not disappeared
within three months that he would have to have it excised for biopsy. Removal
of abscessed teeth and tonsils failed to affect this swelling and it was excised at
the Deaconess Hospital in Boston. Dr. Shields Warren personally took the speci-
men to the laboratory and returned a diagnosis of a branchial cleft cyst. I was
feeling very satisfied with myself at the moment and happened to see Dr. Frank
Lahey in the Surgeons’ Room. We discussed this case and he mentioned how
difficult it is to make a diagnosis of tumor in the neck. Dr. Lahey also mentioned
that malignancy was often unsuspected. A couple of days later Dr. Warren asked
me to come by his laboratory and informed me that he had done a serial section-
ing of this cyst. They take the cyst and go through it in a special manner so
that they don’t miss anything they say pathologically. He told me it was a
papillary cyst adenocarcinoma of aberrant thyroid tissue.

A block dissection of the neck was done on that side and half of the thyroid
was removed. The patient is well about five years later.

Howarp W. D. McCarT, M.D.: I agree with Dr. Orton that most of these
branchiogenetic cysts are not malignant. However, one should always be on his
guard. Just recently I saw a patient from whom the general surgeons removed
a branchiocyst. The diagnosis was malignancy and the patient was well for six
months. I was asked to esophagoscope him and he had a carcinoma of the esoph-
agus. I think that perhaps he had extension from the esophagus at the original
operation.

Freperick T. Hirr, M.D. (clesing): With regard to Dr. McMahon’s discus-
sion, I would like to point out that the anaplasia first noted in this lesion was at
the time of the removal of the second tumor, which was 21 months after the
original operation. I think without doubt the original cyst as seen was a typical
branchiogenetic cyst (clinically). It had every characteristic of that and we have
this long period of 21 months before any difficulty developed. It was not trans-
illuminated, Dr. Orton, but it had all the typical characteristics of a cyst.

I am very much interested that Dr. Orton has seen a thyroglossal duct car-
cinoma. Until Dr. Goodof mentioned this report just recently we had not been
able to find any reference to this condition.

I would agree with Dr. Weille most heartily of the importance of serial sec-
tions in all these suspected cases. That is what finally proved our diagnosis. We
did not have a slide here of the section of the tonsil. Dr. Goodoff perhaps would
be willing to give his appraisal of the section from the tonsillar neoplasm.

Dr. Gooporr: The same tumor of about the same grade, epidermoid Grade
IT co' TLL.

Dr. Hir: It was perfectly similar in every way.
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JHE SUPRAEIYOID APPROACH TO SURGICAL LEESIONS
AT THE BASE OF [EHE TONGIE

Cuas. D. BrassingaMi, M.D.

MemprHIs, TENN.

The feasibility of employing a suprahyoid approach to tumors
situated on the base of the tongue has long been recognized. The
anatomist, Vidal de Cassis," in 1826, was the first to suggest an in-
cision of the anterior wall of the pharynx as being the proper surgical
approach to lesions in this area.

Malgaigne,” in 1834, recognized that the entrance to the hypo-
pharyngeal space by an incision through the anterior wall of that
space immediately above the hyoid bone should be a distinct ad-
vantage in dealing with lesions situated on the base of the tongue
and the tip of the epiglottis. His deductions were based on studies
of autopsy material. It was not until the latter part of the nine-
teenth Century however, that the anterior pharyngotomy approach
was employed for tumors inside the pharynx. It would appear, from
the literature on the subject, that the surgeons who first performed
transverse pharyngotomies obtained their cues from observations of
would-be suicides.

Jeremitsch,® in 1895, reported an attempted suicide in which the
cut, above the hyoid bone, was a true suprahyoid pharyngotomy.
His description of the wound was as follows: “On the front of the
neck, about 2 mm over the tongue bone and parallel with it, the cut
is 12 cm, reaching the back part of the pharynx, it stretches from one
nodding muscle to the other, gaps widely but shows clean edges.
When he coughs and throws his head backward, the injury gaps still
more widely and the uninjured epiglottis rises. In both corners of
the injury we could see the inwardly situated jugular veins. No
hemorrhage.” So impressed was Jeremitsch with the findings in this
suicidal case that he declared his intention of performing all future
operations in the pharyngeal cavity in the area of the root of the
tongue with the same type of incision as used by the suicide.
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Griinwald,* another influential writer of that period, observed
that the suicides had been the teachers of the surgeons regarding
transverse pharyngotomy. The experience gained from such cases,
he said, may lead to professional application of the principles of
suprahyoid pharyngotomy.

Jeremitsch emphasized two significant facts which were out-
standing in his case: First, bleeding was minimum. This observa-
tion can be well understood, since in the suprahyoid incision no large
blood vessels are encountered in the site of the incision. Parenthet-
ically, neither are nerves encountered. Second the favorable dispo-
sition of neck wounds to heal. He quoted from the literature and
cited statistics from Billroth’s Manual of General Surgery which
supported this thesis. This favorable tendency for neck wounds to
heal was also observed by Thompson® on soldiers whom he attended
in English hospitals following the battle of Waterloo.

Dieffenbach® emphasized that injuries on the neck, committed
by a second person, healed quickly without complications.

Our purpose in reciting these data, some of which may at first
appear irrelevant, is to emphasize that there was an early recognition
of the apparent suitability of the transverse pharyngotomy approach
to the pharynx. The operation, in spite of its merits, soon passed
into eclipse and was little heard of until very recent times. This
decline in the popularity of the operation was all the more strange
since the suprahyoid pharyngotomy gives the most satisfactory ap-
proach to tumors at the base of the skull, in the area of the epipharynx,

and to tumors of the choanal regions and on the posterior surface of
the soft palate.

Hofmann,” in a paper before the German Surgical Society in
1907, gave a comprehensive survey of surgical procedures dealing
with tumors of the nasopharynx. He concluded that “the supra-
hyoid pharyngotomy proves excellent for observing the operative
field in the nasopharynx. Since the walls of the pharynx are ex-
tremely extendable one can, by using retractors, pull the walls of the
pharynx aside and the operation may be performed under the steady
eye of the surgeon.” He showed that by splitting the soft and hard
palate in combination with the suprahyoid pharyngotomy, a broad
approach can be easily obtained. This he contrasted sharply with
the very bloody approaches of the other methods, such as, the Kocher®
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method, the method used at the Bergman Clinic,” Lagenbeck’s'’
Hertle’s* and Garre’s.”™ In evaluating the magnitude of the opera-
tion, he stated, since suprahyoid pharyngotomy involves no bone
surgery, and does not cause much bleeding, one may consider it a
minor operation. On the other hand, from the broad view of the
operative field, one must judge it as radical as the other methods.
Hofmann pointed out that, anatomically, the distance from the roof
of the pharynx to the opening in the suprahyoid incision is no greater
than that characterizing the Kocher operation where the septum
and nasal cartilages are always in the surgeon’s way. Also, when
compared with Kronlein’s'® experiments using the lateral pharyn-
gotomy, the superiority of the symmetrical approach to the epi-
pharynx was clearly apparent. Even in the Lagenbeck operation
with the resection of the lower jaw added to a lateral pharyngotomy,
the same free look into the epipharynx was not obtained. The tech-
nique described by Hofmann for the suprahyoid pharyngotomy is
as follows:

“The head hangs comfortably over the end of the table. An incision is made
above the hyoid bone 12 cm in length, dividing the skin, platysma and fascia.
Then the mylohyoid and geniohyoid muscles are detached and drawn upward from
the hyoid bone. These muscles, together with the medial parts of the hyoglossal
muscle, are bisected near the hyoid bone, enough of the ends of the muscles being
left to help join them together after the operation is performed. Both submaxillary
glands and the hypoglossal nerves are pressed backward. The mucous membrane
of the pharynx is then incised, the length of the slash being relatively small.”

An extended discussion concerning the bisection and reuniting
the median raphe of the mylohyoid muscle is also included in this
article. Continuing his description, Hofmann says that by pulling
on the end of the tongue or with the use of a proper retractor applied
to the severed root of the tongue because of the extensibility of the

pharyngeal walls, an excellent view is obtained, especially of the
nasopharynx. If one also uses a wide hook to pull the soft palate
forward at the same time one can look unhampered over the whole
of the nasopharynx, including the upper part of the spine and the
lateral walls. One also has a good survey of the pharyngeal and
faucial tonsils and the openings of the eustachian tubes.

Spizharniy™ did the suprahyoid operation and reported on his
results in 1906. From his experience he concluded that a combina-
tion of the suprahyoid approach with a buccal incision would give
an excellent and unblocked approach to the operative field. He
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admonished that the lateral segments of the hyoglossus muscle be
left uncut and enough of the muscle stump be preserved so that it
may be sutured afterwards. He stressed that it is necessary to locate
and unite securely the cut ends of the median raphe. His careful
observation of these important points in technique undoubtedly ac-
counted for his excellent results.

Griinwald,* who performed the first successful suprahyoid phar-
yngotomy reported six cases in 1906. His results were unsatisfac-
tory and it was due to his adverse criticism that the operation sub-
sequently fell into disuse and little or nothing was heard of it until
recent years. He insisted that, although the suprahyoid pharyn-
gotomy furnished a splendid view of the base of the tongue, the epi-
glottis and faucial pillars, the end results were highly unsatisfactory.
His criticism was based on one outstanding defect resulting from the
operation, namely, sagging of the larynx. This unfortunate result,
although in marked contrast with the experiences of Spizharnyi,*
Jeremitsch, Hofmann, and others who reported satisfactory results
in their operations, nevertheless influenced Griinwald to raise his edi-
torial voice against the operation. The superiority of the pen over
the scalpel in that instance resulted in placing this operation in the
low historical niche which it has occupied for a half century.

In the years following, other methods of outstanding merit for
entering the hypopharynx have been developed and successfully used
in dealing with a great variety of lesions in the hypopharynx.
Trotter’s' operation for entering the hypopharynx laterally, so out-
standingly employed by Orton'® and others; the peroral approach
by means of the suspension technique as practiced by LeJeune,”
Simpson'® and others and the subhyoid approach are well adapted
for specifically indicated procedures. Our own limited experience
and observations lead us to believe that, despite its poor historical
past, the suprahyoid approach is the method of choice for certain
lesions situated on the base of the tongue. A new method of trans-
verse pharyngotomy combining the basic features of both the supra-
hyoid and subhyoid operations, has recently been proposed by A.
Rethi of Budapest. No doubt, this operation will also have merit
in some specifically indicated procedures.

With the use of antibiotics to prevent infection, combined with
layer suturing of the involved muscles with particular attention to
the reuniting of the ends of the median raphe of the mylohyoid, I
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am firm in the belief that Griinwald’s objection to the operation,
namely, that it results in a sagging of the larynx, is no longer valid.
My interest in this operation was inspired by a recent case, a report
of which I submit:

REPORT OF A CASE

A white male, 86 years of age, was admitted to John Gaston
Hospital August 30, 1950, having a very large tumor which com-
pletely filled his oropharynx. It had a smooth surface, was soft in
consistency and was movable. It was attached to the base of the
tongue by a pedicle 1.5 cm in diameter, lateral to the tip of the
epiglottis on the left side. Dysphagia and dysphonia were present
to a marked degree. His general condition was remarkably good
for a man of his age. The Kahn reaction was negative.

A lateral roentgenogram showed a soft tissue mass encroaching
on the air passage and displacing the hyoid bone downward. There
was no evidence of invasion of soft tissue or bone. Biopsies were
done on two separte occasions and they were reported, the first as
lymphoid tissue and the second as chronic inflammation. On the
ninth day after admission, the tumor was removed employing the
suprahyoid pharyngotomy approach. Nitrous oxide anesthesia was
used, being administered through the stoma of a preliminary trache-
otomy. The hypopharynx was sealed off from the larynx with gauze
packing. The initial incision was made one-fourth inch above the
hyoid bone, longitudinally, from the median border of one sterno-
mastoid muscle to that of the other, extending through the skin,
platysma and deep fascia. The incision was then carried through
the suprahyoid group of muscles including the anterior bellies of the
digastrics, the mylohyoid, the geniohyoides and the central portion
of the hyoglossus. The mucous membrane of the pharynx was then
incised, the incision being easily controlled by placing the index
finger of the supporting hand through the corner of the mouth and
into the valleculae, as each was alternately entered. The tumor was
easily delivered through the opening which was maintained by suit-
able retraction. It was then dissected from its base. The tonsil, on
the corresponding side, being closely related to the tumor at its lower
pole, was also removed by dissection. The defect in the base of the
tongue was closed with interrupted chronic sutures and the bisected
tissues by layer suturing. Particular atention was given to reuniting
the severed ends of the raphe of the mylohyoid muscle since this, in
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my judgment, is the most important support of the hyoid bone upon
which the larynx and upper end of the esophagus depend for anchor-
age. The patient was fed through a Levine tube and given anti-
biotics. The wound healed by primary intention and the patient
was discharged from the hospital on the 18th day at which time he
swallowed without difficulty and had no disagreeable sequelae.

The pathological report on this tumor was as follows: The
tumor was 6.5 cm in diameter. It was well circumscribed and pre-
sented ulcerations. It was friable and soft in consistency and yel-
lowish-gray in color. Microscopically, a diagnosis of hyperplastic
lymphoid tissue, with chronic inflammation, was made, although a
low grade early lymphoma could not be excluded.

In our department at the John Gaston Hospital, four other pa-
tients have been operated upon in recent years for tumors on the
base of the tongue, using the suprahyoid pharyngotomy approach.
These patients were operated upon by Dr. Ralph Braund Chief Con-
sultant in Tumor Surgery in the hospital. Two of these patients
had adenocarcinoma of the posterior third of the tongue, one had
an enormous lingual thyroid and the fourth had a hemangioma of
the posterior third of the tongue. In each of these operations the
accessibility to the site of the lesion, afforded by the suprahyoid ap-
proach, was most excellent.

These experiences and observations have encouraged us to be-
lieve that in this technique we have a valuable procedure in the sur-
gical management of tumors of the tongue.

SUMMARY

A historical review of the background of suprahyoid pharyn-
gotomy as a means of approaching tumors on the base of the tongue
is given.

The practicability of the operation is established as a means of
approaching tumors in the epipharynx.

An unsatisfactory sequela of the operation, namely, sagging of
the larynx occurred in the experiences of one man is mentioned.
It appears from the literature that in his operations no attempt was
made to suture the pharyngeal mucosa, nor to unite the ends of the
sectioned muscles by suturing, the wound being left to heal by gran-
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ulation. The influential writings of this one man discouraged the
use of the operation for many years.

With the development of antibiotics to control infection and
the assurance of the restoration of function of cut muscles by mod-
ern surgical technique, it is my belief that the objections to the oper-
ation which have formerly prevailed, can now be satisfactorily over-
come. Suprahyoid pharyngotomy is an easy and satisfactory ap-
proach to the area of the root of the tongue and has a distinct value
in dealing with specific surgical problems in this area.
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DISCUSSION

Huceu G. BeatTy, M.D.: I have nothing particularly to add to this excellent
paper but to say that I liked it very much. I used this method in selected cases
for probably 20 years, for quite a number of tumors in the base of the tongue
and epiglottis and my main point in rising is the occasional difficulty in swallowing
of some of these patients, fluid getting in the larynx.

We had one interesting patient in whom two fibrous bands arose apparently
from the arytenoids above the larynx forming what on first appearance fooled
our medical students who thought these were some of the vocal cords. They
helped very much in closing the larynx and keeping the foreign material out.

Dr. RoTENBERG (Toronto): I would like to ask the Doctor a question. I
would like to ask him what is the preferred type of anesthesia for this procedure?
Does he believe a pre-operative tracheotomy should always be performed?

Taomas C. Garroway, M.D.: I remember very well the brilliant presen-
tation of Sir Norman Patterson here at our previous meeting of lateral pharyn-
gotomy as a surgical procedure. The question was asked then about his statistical
sucesses in treating tumors of this area by such surgery. The question was not
answered at that time, nor was I able to find any published statistics of cures. I
believe this is a fine thing to know but I would again like to ask what superiority
this has over the use of surgical diathermy combined with suspension in the ma-
jority of lesions?

Young men forget how effective surgical diathermy is. They forget as a
matter of fact that the tumors which are operable in that area are superficial
tumors whose ancestral cells were probably squamous epithelium, usually arising
from the pillars of the tonsils, or the surface of the epiglottis, that these tumors
are quite accessible. ‘They can usually be reached and removed with surgical
diathermy. We had considerable experience with it in the days when we had
no good irradiation. I think that we are likely to be again misled by a brilliant
surgical procedure into doing something that could be done more safely and simply
by a well accepted procedure. My experience has been that the infiltrating tumor
at the base of the tongue and in the posterior third has a very serious prognosis
when treated surgically. When treated by irradiation the prognosis is considerably
better.

Hexry B. OrToN, M.D.: There can be no question about the exposure one
has in the procedure of a suprahyoid pharyngotomy. Anyone doing laryngec-
tomies and removing the hyoid bone en masse with the larynx from above, is
fully aware of the wonderful opportunity this gives of viewing the hypopharynx.

This is one of the reasons why the larynx should be removed from above
downwards in the extensive malignancies in this region, the visualization is ex-
cellent and gives one ample opportunity to completely circumvent the lesion.

Years ago when I was in London and visited Mr. Trotter, I was impressed
with his lateral pharyngotomy. I think, especially in maliginancies of this area
it is far better to look at the growth from behind than trying to look up at it
by going through a suprahyoid-pharyngotomy. A suprahyoid pharyngotomy in
my opinion should only be used in a case of benign tumor.

I certainly would not use the suprahyoid approach for a malignancy at the
base of the tongue, root of the epiglottis. The lymphatic drainage from the
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tongue must be taken into consideration in all malignancies of this area. In all
malignancies we must be radical before we can become conservative.

Cuas. D. Brassingame, M.D. (closing): In regard to Dr. Rotenberg’s ques-
tion concerning the anesthesia and the pre-operative tracheotomy: In this type
of case, a preliminary tracheotomy is certainly justified and in this particularly
case, which I reported, it was entirely necessary for the purpose of providing
adequate breathing space and at the same time allowing the hypo-pharynx to be
packed off, thus making it easy to control the hemorrhage.

General anesthesia of some type is necessary. Sodium Pentothal should be
satisfactory. Any form of inhalation anesthesia can be easily administered through
the tracheotomy stoma. In our case, as stated in the paper, Nitrous Oxide was
used. In dealing with a large tumor on the base of the tongue, the question of
approach, both from the standpoint of the anesthesia and the surgery, must be
considered from the mechanical factors involved.

I agree with Dr. Orton that in malignancies of the base of the tongue the
supra-hyoid approach would not be considered as adequate. Only in benign
lesions, such as, lingual goiter, cysts, granulomas, lymphomas and very early and
circumscribed new growths would it be considered suitable.



RHINOLITH: A REPORT OF TWO CASES

O. E. VaN Aryea, M.D.
AND

CarL D. MakarT, M.D.

CHicacGo, Iri.

The discovery of a nasal calculus is an unusual and interesting
experience. It is regarded as a rare condition but its occurrence may
be more common than is generally supposed, for over 350 cases have
been recorded to date and many have been encountered but not
reported. Tt is also reasonable to assume that not infrequently small
calculi form but become dislodged and ejected before reaching suf-
ficient size to produce symptoms.

The pathogenesis of calculi in the nasal cavity is similar to that
of calculus formation elsewhere in the body, such as the gall-bladder,
the urinary-bladder, the kidneys, and the salivary glands. In these
areas the concretions are largely endogenous in nature with a matrix
composed of bacteria, leucocytes or tissue elements around which
salts of magnesium, calcium, and sodium are deposited.

In the nasal cavity, the calculus is often formed around some
small foreign body which has been introduced into the nose. These
have been variously identified as shoe-buttons, bits of string, wads
of paper, pencil erasers, beads, and other items. In one of our cases,
the matrix was found to be a portion of a rubber band.

In most of the articles dealing with rhinolithiasis, the possibility
of the endogenous nature of the growth is mentioned. As far as is
known, this is purely theoretical and no evidence that these calculi
may form around a matrix of dried pus or other endogenous ma-
terial has been presented.

From the Department of Laryngology, Rhinology and Otology, University of
Illinois College of Medicine, and the Research and Educational Hospital.
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One wonders why, if that were the case, so few rhinoliths are
encountered considering the vast numbers of individuals with chronic
sinusitis whose nasal and post-nasal spaces are seldom free of collec-
tions of purulent material.

Most of the foreign bodies found in a rhinolith are compara-
tively large. 'When none is seen it could be because the foreign body
is too small or has lost its identity in the substance of the growth.

A possible nucleus for some of these concretions could be small
particles of coal or stone dust or grains of sand. In silicosis, calcium
collects around such particles trapped in the lungs and could well
do the same in the nasal space.

Jarvis,' who has practised for many years in the granite centre
of the country, told me that commonly patients show him concre-
tions they have coughed up. He had not, however, observed any
such collections in the nose.

Rhinoliths vary in size and shape, from small bodies to massive
growths which entirely fill the nasal chambers and invade the ad-
jacent structures. Many of the calculi reported are of good size and
range between 50 gm and 80 gm in weight. The largest observed
to date was reported in 1951 by Abu-Jaudeh.? It occurred in a 50
year old Arab whose symptoms dated back ten years. The calculus
weighed 116 gm which was 6 gm heavier than the next largest. It
produced distortion of the facial bones with a widening of the
bridge of the nose, encroachment on the maxillary and ethmoid
sinuses, and displacement of the right eye.

The signs and symptoms of a nasal calculus are those of a foreign
body, to wit, a unilateral, malodorous nasal discharge associated with
nasal obstruction. An occasional symptom is recurrent epistaxis
which occurs as the growth erodes through the septum or the naso-
antral wall. Most of the cases are of long duration with a gradual
progression of annoying symptoms. In some there is no record of a
previous nasal examination or medical care, while in others there is
a history of exhaustive efforts on the part of the patient to obtain
relief. In Gorman’s® case the patient received treatment to his nose
and ear two or three times a week for over a period of nine months
without disturbance of the rhinolith which came to within one-half
inch of the anterior naris and could be palpated on digital examina-
tion of the nasopharynx.
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Rhinolithiasis must be differentiated from chronic maxillary
sinusitis, bone necrosis, and malignancy, but the diagnosis is fairly
well established when a probe or other instrument scrapes against a
rough, hard surface with an unmistakable grating sound.

Treatment consists in removal of the rhinolith and when this
is accomplished, the symptoms disappear. The large stones, such as
that reported by Abu-Jaudeh, may require a lateral rhinotomy for
removal but in most instances, the extraction is accomplished by in-
tranasal procedures. Some patients will not tolerate the travail in-
cident to the manipulation required for extraction of the growth
under local anesthesia and for these individuals and children a gen-
eral anesthetic is indicated.

It is unlikely that any but the small concretions may be ex-
tracted in one piece because of the brittle nature of the calculus and
the small area through which it must be removed. The plan usually
followed is to break off the most anterior portions with a Knight
forceps and push the remainder into the nasopharynx for recovery
through the mouth. The final fragment is usually deeply embedded
and it may be necessary to grasp the stone firmly and rock it back
and forth as a dentist loosens a tooth for extraction.

Removal of the rhinolith is not always a simple procedure and
several sessions may be required before the mass is completely elim-
inated. This becomes apparent after the visible portions of the
rhinolith have been removed and the operation becomes a groping
procedure with a large segment of the calculus still unaccounted for.
Bleeding is usually the factor which terminates each session. The
usual bleeding attending intranasal procedures is intensified by
trauma to the highly vascular granulation tissue in which the stone
is embedded. In the event that the procedure is temporarily aban-
doned, a further attempt at removal may be undertaken a week later
and in the meantime x-ray studies should be made in order to reveal
the nature and exact location of any remaining fragments. Again,
after removal of all visible and palpable portions of the calculus,
x-ray studies are made as an assurance that no fragments have been
overlooked. :

Two cases of rhinolithiasis have been seen by us in the past
twelve months. They have in common the fact that both appeared
in women, were of several years’ duration and were complicated by
maxillary sinusitis on the involved side.
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“

Fig. 1.—Rhinolith as it appears in specimen from cadaver.

REPORT {OF - CASES

Case 1.—Mrs. M. M., a 34 year old housewife was first seen
on April 19, 1951, suffering from a nasal obstruction on the right
side with a malodorous mucopurulent discharge, and pain and ten-
derness over the right cheek. The patient stated that her symptoms
began four years previously, at which time she was treated by her
family physician who later referred her to an otolaryngologist.
Following x-ray examination she received treatment with nasal packs
every week for four months. "When this proved ineffective she was
put on intensive penicillin therapy for ten days by her family physi-
cian. Subsequently she saw in order, another otolaryngologist, a
chiropractor, who gave her cervical spinal adjustments covering a
period of a year, an osteopath who carried out digital manipulations
in the nasopharynx and finally, in desperation, a psychiatrist who
referred her to us.

On examination the nose revealed a deviation of the external
pyramid to the left with a septal deformity to the right which almost
completely occluded that cavity. On posterior rhinoscopy there ap-
peared to be a globular clump of glistening mucoid exudate filling
the right choana. Transillumination revealed a dark right antrum.
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Irrigation of the sinus produced a large quantity of foul smelling
exudate containing strands and clumps of gray, putty-like material.
Antral lavage was repeated a week later with a similar result. Fol-
lowing irrigation a nasopharyngoscope was passed into the right
naris below the deviation of the septum. Progress of the instrument
was stopped almost immediately as the tip scraped against a metallic-
like object on the floor of the nose. Following application of local
anesthesia the mass was grasped with a Knight forceps and a portion
broken off. A few more bits of the rhinolith were obtained at this
time, but the procedure was discontinued becase of excessive bleed-
ing. On the following visit several more pieces of the calculus were
removed and the remaining portion was found to be moveable and
could be rocked in situ. This final piece was not removed at this
time but a few days later it became dislodged and was coughed out
by the patient.

Subsequent examination of the nasal cavity revealed the space
to be lined with normal appearing mucosa, free of pus and foreign
bodies. This was verified by x-ray examination which also revealed
a clear antrum.

On gross examination the calculus was brownish gray in color,
irregular in contour with blackened margins. Reconstructed it was
45 mm long (the largest intact piece being 35 mm) 12 mm in its
widest portion and 18 mm in its greatest vertical dimension. It dis-
placed 3.5 cc and weighed 4.35 gm. In the center of the largest frag-
ment was found the probable nucleus of the rhinolith, a portion of a
rubber band. Microscopic study of the putty-like exudate, recovered
from the antrum on irrigation, was reported as amorphous, homo-
geneous material characteristic of caseous degeneration, thus indicat-
ing the presence of rhinitis caseosa concomitant with rhinolithiasis.

Case 2.—Mrs. M. P., age 72, presented herself on March 26,
1952, for relief from recurrent pain in the left cheek associated with
a foul smelling purulent nasal discharge and blocked nasal cavity.
This condition had existed for 14 years during which time the pa-
tient had been examined repeatedly by different physicians, mostly
general practitioners. She was told there was a growth present
which appared to be a polyp but she refused to submit to operative
procedures for its removal.

Anterior rhinoscopy revealed a grayish, globular mass wedged
in the left middle meatus between the lateral nasal wall and the sep-
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Fig. 2, Case 2.—A and B, Frontal and lateral views showing rhinolith
in left nasal cavity. C & D, Same views, after removal of rhinolith.

tum. X-ray studies disclosed the presence of a slightly opaque mass
in the left nasal cavity and a somewhat more dense object which
appeared to be in the left maxillary sinus. When these were pointed
out to the patient she consented to their removal.

Under local anesthesia the rhinolith was grasped with a Knight
forceps. The mass disintegrated readily and seemed shell-like in
structure. Considerable bleeding resulted and as the patient blew
her nose minute particles of calcareous material were collected. X-ray
films following this procedure showed absence of the cyst-like mass
but continued presence of the small opaque object. On her next
visit, a few days later, further manipulation in the nasal cavity dis-
lodged this body and forced it into the nasopharynx to be hawked
out by the patient. Irrigation of the antrum produced a thin, yel-
lowish exudate extremely malodorous. Final x-ray films showed
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SUMMARY

complete absence of the opacities previously visualized, although the
left antrum appeared to be relatively hazy.

On a subsequent visit the patient related that the foul odor had
disappeared and for the first time in many years she was able to
breathe without a sense of obstruction. Antral irrigation at this
time produced a clear return without odor.

Our reason for presenting this subject is to call attention to the
fact that cases of rhinolithiasis exist and remain undiscovered for a
number of years even though they present typical symptoms and are
seen by many physicians.

Two cases were seen by us in the last twelve months. The con-
cretions recovered in each case were not large as rhinoliths go, but
nevertheless imortant to the patient’s health. Both appeared in
women, were of several year’s duration and were complicated by
maxillary sinusitis on the involved side. In one the sinusitis was of
the caseous type and the rhinolith was formed around a foreign body
which had become lodged in the nose, while in the other, there was
a simple purulent sinusitis and no apparent foreign body formed the
nucleus of the calculus. In both cases, as is common in most, the
symptoms disappeared immediately upon removal of the foreign

body.
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DISCUSSION

JoHN J. SHEA, M.D.: One of the reasons for foreign bodies in the noses of
children is their playing habits.

It is our privilege to take care of a tribe of Irish gypsies who come to Memphis
twice a year, once for matrimonal services and the other time for mass funerals
of their dead of that year. During examinations of these children I have found
a great many of them with beads in their noses, as it is with beads that they play.
Going around the country they do not have the toys that other children enjoy and
have the great habit of playing with beads. We always suspect a foreign body
whenever there is a unilateral discharge of the nose.

Last year we had a girl of 18, who had a tremendous rhinolith, and when it
was removed a small button was found in its center. The rhinolith had eroded
into her maxillary sinus through the middle meatus. The child’s mother reported
that she had a severe nasal hemorrhage at the age of three, the cause of which
was undetermined, but apparently it was from the insertion of the button into
the nose.

I enjoyed the case reports of Dr. Van Alyea, as they exemplified the necessity
of remembering, that a unilateral nasal discharge is frequently the result of a
foreign body.

Harris P. Mosaer, M.D.: I will not discuss the first part of this paper, the
tragic experiences that this patient had with the various types of practitioners,
some legitimate in my opinion, and some not.

I have just a word or two to say about the paper as a whole. The essayist
just used the word that I should use in connection with it. He is a good sport and
I hope he will take this kindly. I know he will. I should summarize this paper
by saying “Elementary, my dear Watson, elementary.”

Dr. O. E. Vax Arvea (closing): I think I pointed out the fact that it
might be a rather elemental subject to many of you, but the fact that during the
past twelve months we have been confronted by two patients suffering for many
years’ duration, led me to believe that it was timely to bring the subject of rhinolith
to the attention of the otolaryngologists again. Even the elemental subjects some-
times are hurried over. We get rather lax in our busy hours of clinics and office
practice. We overlook post-nasal examination. Quite often we pass up x-ray
studies for economic reasons and for speed. A complete exemaination of the
nose should have been carried out by the otolaryngologists who saw our patients
previously. It is for that reason that I think there is a justification for this ele-
mental subject.



THE USE OF CORTISONE AND CORTICOTROPIN IN THE
FIELD OF OTORHINOLOGY AND LARYNGOLOGY

Hexry L. WiLriams, M.D.

RocHESTER, MINN.

The first rush of enthusiasm for the use of cortisone and corti-
cotropin (ACTH) resulted in their indiscriminate and haphazard
use in medicine. This enthusiasm has now abated to a large extent.
We have been allowed time to assess the results of therapy with these
substances and found them generally disappointing in the field of
otorhinology and laryngology.

Conditions which seem to derive temporary benefit from the use
of these substances appear to be those in which allergy appears to be
an etiologic factor, especially if allergy is defined as being a localized
type of autonomic dysfunction in which an antigen-antibody mech-
anism may or may not be present.’

UNFAVORABLE EFFECTS OF TREATMENT WITH
CORTISONE AND CORTICOTROPIN

For the purposes of this presentation it seems to me that a sounder
basis for the use of cortisone and corticotropin will be established if
the unfavorable effects of these substances are considered first and
then the favorable effects on otorhinologic conditions.

Euphoria—Sprague and co-workers® mentioned the frequent
occurrence of euphoria especially during the early stage of treatment
with cortisone. This may be a distressing complication, sometimes
amounting to an acute mania, It is also possible that in some in-
stances the good results attributed to treatment of conditions of the
ear, nose or throat with these substances may depend to a considerable
degree on the production of euphoria.

From the Section of Otolaryngology and Rhinology, Mayo Clinic.
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Effect on Carbobydrate Metabolism.—Diabetes may be greatly
aggravated by corticotropin or cortisone. = Sprague and co-workers®
stated that it is apparent that neither cortisone nor corticotropin in
the doses which are usually employed produces any conspicuous alter-
ations in the tolerance of carbohydrate. It is equally apparent, they
said, that more striking changes in carbohydrate tolerance might be
expected if the hormone was administered to persons having latent
or frank diabetes.

Effects on Appearance—The same authors® also stated that
rounding of the facial contours or a Cushing-like appearance was
one of the earliest signs of hormonal excess. Pigmentation of the
skin also occasionally occurs after prolonged treatment with corti-
cotropin.

Disturbances in Water and Electrolyte Metabolism.—Thorn and
co-workers® found that retention of sodium chloride and water occurs
with great frequency during treatment with corticotropin, but it
rarely complicates treatment with cortisone.

Clinically, a progressive gain in weight is observed which pre-
sages frank edema. It is wise, therefore, to restrict the intake of
sodium chloride and fluids of patients receiving corticotropin.

Thorn and his associates also found that a hypokalemic hypo-
chloremic alkalosis might occur after treatment with either corti-
cotropin or cortisone. This condition might be independent of re-
tention of sodium chloride and water. It is associated with easy
fatigability, muscular weakness and characteristic electrocardiographic
changes. Oral administration of 1 or 2 gm of potassium chloride
in enteric-coated tablets three times daily often will prevent and cer-
tainly will ameliorate these changes.

In passing, it is of interest that Thorn and his associates also
found that abnormal elevations in blood pressure are seen only in-
frequently in the course of treatment with corticotropin and prac-
tically never in the course of treatment with cortisone.

The Danger of Infection During Prolonged Treatment With
Cortisone or Corticotropin.—Both corticotropin and cortisone will
suppress the resistance mechanism by which the body meets invasion
from without by pathogenic bacteria and also the usual signs and
symptoms of the infection.* As a consequence, patients who are
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being treated with these agents may have a serious infection, espe-
cially septicemia, without showing the signs and symptoms by which
such infections are ordinarily recognized. The physician must be
on the alert for the development of such a complication.

The Danger of Surgical Procedures on Patients Who Have Been
Receiving Corticotropin and Cortisone.—Sprague and his associates
presented evidence which suggested that cortisone acetate admin-
istered in ordinary therapeutic dosage would cause a depression of
adrenal cortical activity. It is recognized, therefore, that the re-
sponse of patients who have been recently receiving cortisone to the
stress of surgical procedures resembles that of patients with Addison’s
disease. Many patients who have been receiving cortisone recently
neglect to mention this fact to the surgeon. Because the period of
recovery of the adrenal cortex is variable and may take from three
to six weeks or more, it has become important that patients be queried
specifically on this point before surgical procedures are undertaken.
Patients who recently have received cortisone or corticotropin must
be treated preliminary to and after operation in much the same way
that a patient who has Addison’s disease is treated.

OTORHINOLOGIC CONDITIONS WHICH APPEAR TO BE FAVORABLY
AFFECTED BY CORTICOTROPIN OR CORTISONE

Otorhinologic conditions which it has been suggested might be
favorably influenced by corticotropin or cortisone include vasomotor
rhinitis with or without polyposis, angioneurotic edema and idiopathic
(lethal) granuloma of the midline facial tissues.

Vasomotor Rbinitis and Its Sequelae—Carryer, Koelsche and as-
sociates” observed the nasal mucosa of patients with vasomotor rhinitis
associated with hay fever and asthma during treatment with cortisone.
The secretions tended to disappear first, then the color of the mucosa
changed toward normal, and after a delay, the edema of the nasal
mucosa receded. The following year Koelsche and associates® ob-
served a less marked effect from further treatment of many of the
same patients with cortisone.

Rose and associates’ observed 8 patients with vasomotor rhinitis
and polyps treated with corticotropin or cortisone. Six of these were
improved temporarily, and in all 6 shrinkage of the mucous mem-
branes and usually of the polyps occurred. The polyps, however,
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never entirely disappeared. A small residue remained even in the most
favorable cases and within two months of the cessation of treatment
the polyps had returned. Rose and his assoc¢iates stated, however, that
the feeling of well-being “associated with the sense of smell and easy
nasal breathing” created a marked change in the outlook of these pa-
tients. It seems probable that the elevation of mood observed in these
patients resulted at least as much from the euphoria produced by these
medicaments as it did from improvement of nasal breathing.

Rose and associates” found that for nasal polyposis the average
effective dose of corticotropin was 100 mg per day in divided doses
for the first three days after which the dose could be reduced to 50 or
60 mg per day. For some patients 100 mg per day were required
continuously to produce a clinical effect. The dose of cortisone
equivalent to 100 mg of corticotropin was found to be 200 mg per
day.

Rose and his associates’ observed that a second course of treatment
with corticotropin or cortisone might not be as effective as the first,
even though doses were the same and both courses were administered
in the hospital. The reasons for this were obscure, but these observers
suggested that a change in the time of the year or climate might have
been a factor. Rose and his associates also noted that the condition of
a number of patients appeared to be resistant to the use of both corti-
cotropin and cortisone. These patients may have responded well to a
first course of corticotropin, somewhat less effectively to a second
course and not at all to a third or may have failed to respond to any
but the first course. The same held true for cortisone.

Lake and Williams® treated § patients with severe polyposis with
a total of 200 mg of cortisone a day given by mouth in divided
doses, every six hours night and day. They found that 2 of the 5
patients failed to show any response as far as recession of the polyps
was concerned even when at the end of three weeks the total dose
was increased to 400 mg per day and treatment was continued for
another week.. Three of the 5 patients had rather marked recession
of polyps when they were receiving 200 mg of cortisone per day, in
divided doses. The polyps of all 3, however, were as large as before
treatment a month after treatment was stopped. In 2 of these pa-
tients treatment was repeated without any diminution in response.
In 1 of these patients an attempt was made to delay the return of
polypoid tissue by a maintenance dose of 50 mg of cortisone per day,
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25 mg at night and in the morning. This treatment delayed the
return of polyps slightly but had relatively little effect.

Dill and Bolstad” reported the treatment of 25 patients with
allergic rhinitis with a spray of cortisone acetate (cortone acetate)
1 to 4 in saline solution. Each side of the nose was sprayed four
times a day with this solution. Of the 25 patients treated, 12, or
48 per cent, obtained marked relief of symptoms. Six of the patients
had some improvement and 7 none. In a second paper Dill and
Bolstad' stated that of the 12 patients obtaining good results § con-
tinued under treatment and have been under observation for more
than a year. In addition 10 new patients were treated. Of the en-
tire 35 patients 14 had polyps on initial examination. The effect
of cortisone spray was considered negligible in this group except that
the polyps of 1 patient disappeared. The assessment of improve-
ment in this group seemed to be based solely on subjective improve-
ment such as return of the sense of smell and relief of nasal stuffiness.
When relief was obtained, it lasted only as long as the spray was
continued.

Lake and Williams® attempted to reduce nasal polyposis by the
injection of 0.2 cc of cortisone acetate (cortone acetate) solution into
all visible polyps daily. This treatment was continued for two weeks
without an observable effect on the appearance of the nasal polyps.

Comment.—Perennial vasomotor rhinitis is a persistent allergic
reaction affecting to a large extent the collagen of the tunica propria
of the nasal mucosa. Nasal polyposis is essentially a collagen disecase.
Nasal polyps may produce more or less obstruction to nasal breath-
ing. As a result of interference to drainage and the effect of allergic
edema in lowering local resistance to bacterial invasion, infection of
the sinuses may take place, producing a condition known as “hyper-
plastic sinusitis.” Adenomyxomatous polyps or cysts in their early
stages may be reversible phenomena. After long standing, however,
they become fibrosed and will not recede even though the stimulus
to allergic response is completely removed.

Heretofore nasal polyps and hyperplastic sinusitis have responded
best when a combination of surgical, medical and specific anti-allergic
treatment was given. Although these measures have not been en-
tirely successful, their effectiveness in producing prolonged sympto-
matic relief is far greater than that of cortisone or corticotropin.
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Idiopathic (Lethal) Granuloma of the Midline Facial Tissue.—
Idiopathic granulomas of the midline facial tissues are being reported
with increasing frequency. It seems probable that previously many
of these cases were not reported, either because of the difficulty in
making a definite diagnosis or because in such a long, lingering ill-
ness the patient frequently goes from physician to physician in hope
of relief and consequently one physician is not often able to observe
the total course of the illness. The use of cortisone and corticotropin
for this group of patients seems to produce a healing tendency in
these lesions.

Clinically the picture in idiopathic granuloma is one of pro-
gressive destruction of the nose, face and pharynx. The duration
of the illness may be from a few months to five years or more. The
most striking feature of the disease is the apparent complete absense
of resistance on the part of the patient to the progress of the disease.

Hoover'" described the typical pathologic features of a lethal
granuloma of the face and nose. He stated that the center of the
lesion was an amorphous necrotic mass. Peripheral to this there was
an infiltration by inflammatory cells chiefly lymphocytes and macro-
phages with occasional plasma cells. A few polymorphonuclear
leukocytes were also present. The large vessels in the tissue showed
a definite perivascular cuff of lymphocytes and macrophages with
degeneration of arterial walls in some regions. While there were
focal accumulations of infiltrating cells in the tissues, the lesion was
not characteristic of tuberculosis, syphilis or leprosy. To Hoover
the histologic picture of the lesion was suggestive of that of the
Arthus phenomenon.

Weinberg!? in discussing idiopathic granulomas added what ap-
pears to be an important point. He found that these lesions were not
strictly limited to the midline tissues of the face but that here and
there throughout the body a pathologic picture of periarteritis nodosa
developed. Weinberg stated that if all organisms which might pro-
duce a similar histologic picture were eliminated in so far as possible,
there is left a picture which clinically consists of ulcerations of the
upper respiratory structures associated with evidence of focal alter-
ations in the lungs which pathologically consist of multiple gran-
ulomas of unknown origin. These may involve one or more organs
with terminal development of periarteritis nodosa. He concluded
that the constancy of the history of antecedent chronic infection in
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these cases lends support to the belief that hypersensitivity may be
a factor in the development of the lesion. From the viewpoint that
allergy is fundamentally a localized hyperimmune reaction of the
peripheral vascular bed, it seems reasonable to suppose that cortisone
and corticotropin would tend to ameliorate this disorder. Williams
and Hochfilzer®® reported a preliminary trial of cortisone on a patient
with a lesion which seemed to be of this nature. The effect on the
lesion seemed to be encouraging although clinical trial was too short
to be conclusive.

Moore and associates'* reported the use of cortisone and corti-
cotropin for a patient who had a relatively early lesion of this type
with necrotic lesions in the nose, pharynx and larynx. Later in the
course symptoms developed which suggested the presence of periar-
teritis nodosa. Under treatment with corticotropin and cortisone
the lesions in the nose, pharynx and larynx healed completely and the
general symptoms also subsided. At present their patient appears
to be in a complete remission. This is the first report in the liter-
ature in which a patient with idiopathic granuloma has made an
apparent recovery.

The dosage schedule used for this patient appears to have been
inadequate to produce the most rapid and effective result. If dosage
is based on the findings of Shick and co-workers'” in the treatment
of periarteritis nodosa, an initial dose of 300 mg of cortisone fol-
lowed by 100 mg per twenty-four hours in divided doses given
every six hours and continued for a minimal period of six weeks
might be expected to produce a more rapid recession of the symp-
toms and signs.

COMMENT

The use of cortisone and corticotropin (ACTH) in diseases of
the ears, nose and throat seems to be as yet in the stage of clinical
evaluation. With the exception of idopathic (lethal) granuloma, the
conditions can be treated with reasonable success in most instances
by other medical or surgical measures. For idiopathic granuloma,
however, these hormones offer the only hope of saving the patient’s
life. Tt might be well, therefore, if the otorhinologist would delay
a little in the indiscriminate use of these substances.
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CORTISONE AND CORTICOTROPIN
DISCUSSION

D. S. Borstap, M.D.: I have been the junior author of the paper Dr. Wil-
liams mentioned. We did have this experience with aproximately 35 patients
treated with cortisone as a local spray in the nose.

First of all, T wish to say I agree with Dr. Williams in the use of this par-
enterally. I think the effects are by far too numerous, too severe to warrent the
use of cortisone or ACTH for the use of many of these allergic things. I also
agree with Dr. Williams when he brings up the point, as we mentioned in our
paper that relief of the symptoms is present only as long as the patient continues
to use the cortisone spray. I refer to the nasal symptoms. However, this same
thing is true also of allergic treatment. Patients who have undergone extensive
allergic studies and who have been begun on the desensitization program will have
relief of their allergic symptoms usually only as long as they continue with their
allergic desensitization. They have to continue with their injections at intervals
of three to four weeks for an indefinite period of time or their symptoms will come
back. This same thing is true with the surgical removal of polyps. How many
of you have removed polyps in the past only to have them come back repeatedly.
Some men will argue you have not cleaned out every thing adequately, you have
not done ethmoidectomy, or not followed with x-ray therapy. I have seen patients
who had very adequate ethmoidectomies and radium treatment used in their nose
and whose polyps in spite of this continued to recur.

The patient he mentioned during his paper, who in our series had regression
of his nasal polyps, had complete regression of the polyps. There were none visible
in his nose at all on two occasions. Now he has discontinued completely the use
of cortisone and in each instance the polyps have come back. In each instance
when the cortisone has been resumed the polyps have again disappeared.

The one argument for the use of topical cortisone, as compared to parenteral
use of cortisone is the fact that it has absolutely no side effects. It can be used
indefinitely over prolonged periods of time without any side effects of any kind.
There is no change of the blood picture, no influence upon any of the body’s
physiological functions. There is no atrophic change present in the nasal cavity
and our experience is also very similar to that of the Department of Ophthalmology
who have used it in the conjunctival sac for prolonged periods of time with abso-
lutely no side effects at all.

Traomas C. GaLLoway, M.D.: In the first place I am curious to know why
Dr. Williams calls this “midline lethal granuloma” as the cases I have seen have
not been midline.

We have had a very interesting experience with this condition. A man had
soreness beginning around the second molar tooth. He got intense pain, a max-
illary sinusitis, the sclera and the conjunctiva of the eye on the same side were
involved, involving the inner canthus and there was ulceration of the palate. Be-
cause of pain and a foul discharge cultures were taken and a micro-aerophilic
osteomyelitic involvement of his maxilla was found. I removed the floor of the
maxilla, the medial wall and destroyed the granulation tissue with electrocoagula-
tion. The diagnosis was a little in doubt. This man had had previously an
erythema multiforme type of lesion. He was put on ACTH and cortisone and
this lesion completely healed except for one area over the soft palate of about
5 mm. The internist on the case then stopped the cortisone. He had gotten down
to 50 mg dosage, once a day. The patient had a recurrence and we found it
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extremely difficult to control the lesion until penicillin was given at the same
time.

SAMUEL SALINGER, M.D.: While this may not be strictly germane to the
subject, nevertheless I think it is worth mentioning. We have had two experi-
ences with the use of cortisone in the treatment of penicillin reactions. Both of
these cases following surgery were very severe but cleared up promptly within a
period of two or three days after the parenteral use of cortisone. I think that
when used for that short period of time one is not likely to encounter the ill effects
that were mentioned.

Dr. Francis L. WeLLE: I would like to ask Dr. Williams a question, that
is, does he have any opinion or does the Mayo Clinic have any opinion as to the
basic action of cortisone and ACTH? The reason I ask is this: Hastings, the chief
biochemist of Harvard Medical School, has done some experiments with alanine
marked radioactively and has found that the protein synthesis is cut down 50-60%
in tissue cultures from animals treated with ACTH or cortisone. He believes
that is the common denominator in these preparations. I would like to ask Dr.
Williams if he can enlighten me further.

Jurius W. McCarr, M.D.: At the suggestion of Dr. Clerf recently when
we had two amyloid deposits of the larynx we used cortisone as a local injection,
25 mg. This we repeated eight times on each patient. There has been very little
visible improvement in the larynges of these two women, but one girl has had a
marked improvement in the voice, though from a clinical picture there has been
no improvement. It was just used as an experimental study of amyloid deposit
in the larynx.

Dr. Marxks: I have had experience with only one case but I feel this worth
reporting here. This was a case of hyperplasia of the epipharynx and secretory
otitis. This child was six years old, had had an adequate T. and A. and control
of her allergy with antihistamines. She had also had as I remember a course of
x-ray therapy for the post-nasal pharynx. In spite of this she persisted to run
about a 40 to 50 db loss in both ears. Because of the marked hyperplasia we
decided that perhaps it might be worth while to do a secondary T. and A., remov-
ing as much excess tissue as possible and to use cortisone to perhaps try to control
the reformation of this tissue. The endocrinologist was consulted, Dr. Lawrence
Consell. He agreed that perhaps a postoperative dose of approximately 50 mg a
day would be adequate over two months. We accomplished the T. and A., and
bilateral myringotomy; using a small suction, a No. 5, we were able to get out
quite a bit of stringy mucous material from the middle ear in both ears. In ten
days we did an audiogram and the audiogram had returned to about almost nor-
mal, to around 10 db loss. This case is about seven weeks postoperative and she
has maintained this hearing gain to this day. We don’t anticipate any miracles.
However, we do feel that it was worth while considering.

Dr. Harry P. ScHENck: I would like to ask Dr. Williams whether he has
used Compound F. Compound F is a more recent compound and very little of
it has been available. I had a small amount last summer for the treatment of
seasonal pollenoisis and the manufacturer, as well as those doing research in arthritis
thought that this compound would be a very valuable drug when used locally.
I only had sufficient material to treat eight patients and four of them received
the material in the form of a nasal spray and I had the temerity to inject the
material into the turbinates of the other four. I am sorry to say they all became
very much worse, very much worse than they have ever been before. It did
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absolutely no good. In fact, they would not consent to continue with the treat-
ment or repeat it after their first flare-up occurred. 1 was then told that the
method of administration was incorrect and that it should be used in a water-
soluble base, which would liberate this material very slowly and give a more or
less progressive action. I have now had the opportunity to spray it on some early
pollen cases and again this material has proven to be extremely irritating. None
of them have received the slightest improvement.

I have also been interested in these peculiar granulomas. Ours have always been
in the midline of the face or at least been intranasally and more or less in the
midline. I think everyone realizes that this is actually a systemic disease. At
autopsy one finds vascular lesions in all the vital organs, not as extreme as those
we deal with locally, but in the first case we had no ACTH or cortisone, because
it was being used for other research purposes. In the second case we did. That
patient died in spite of ACTH and cortisone. In this patient, no virus was isolated,
no molds were isolated, no bacteria were isolated and we were curious to find out
whether we could find etiologic agents because we were thinking in terms of
allergy. We could get a lot of necrotic tissue from the upper respiratory tract.
We obtained some of the necrotic tissue, ground it up and put it through a Berke-
feld filter and that filtrate was used for skin testing. The patient reacted to that
material. We used the same material on six other individuals presumably normal
and they obtained practically no reaction at all. T thought this was very signifi-
cant, but after I talked it over with my colleagues they found that the test was
so complicated, and involved so many uncontrolled factors it was not significant.
I just mention this in case anyone else encounters one of these rare cases so they
may carry the intradermal testing a little farther and perhaps get some valuable
information.

HeNry L. Wirriams, M.D. (closing): I want to thank the discussers very
much indeed for their kindness in regard ‘to this paper.

In regard to Dr. Bolstad’s remarks, it is quite true that cortisone spray used
as he suggested does not have any side effect, but when one remembers that he
found that only one out of 14 patients with polyposis showed any reduction of
the polyps one is not very much encouraged as far as the use of this substance
for nasal polyposis is concerned. In the other patients they secured about the
same relief as is secured from the antihistamines in patients who react favorably
to them. I see no objections to using it except for the inordinate expense.

In Dr. Galloway’s discussion, I think he brought up a question of differential
diagnosis. He spoke of the presence of micro-aerophilic or anaerobic organisms;
in these lesions that we studied we find one of the most difficult differential diag-
noses to make is that between the necrotic lesions produced by the anaerobes and
also the so-called Krompecher type of epithelioma, both of which attack the mid-
line facial tissues. You may remember that Dr. New advised the use of peroxide
for washing these lesions and reported good results. That is another incidence
of incorrect differential diagnosis. Necrotic lesions produced by anaerobes which
will respond to peroxide are distinctly different from the midline lethal granulomas.

Naturally we have cultured these lesions, both for anaerobic and aerobic
organisms and used all methods of study for fungi and viruses with negative results.

As far as the Krompecher epithelioma is concerned, that differential diagnosis
is extremely difficult. This epithelioma starts in the midline facial tissues and
advances through the nose. It is very difficult to get a positive biopsy in these
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lesions because of the tremendous amount of granulation tissue which surrounds
the malignant cells. Sometimes apparently the diagnosis is helped by the use of
ACTH or cortisone owing to the fact that these substances tend to cause the
granulations to disappear and make it possible to get a biopsy which will include
malignant cells.

I was very much interested in Dr. Salinger’s remarks about the penicillin
reaction.

In regard to Dr. Weille’s question about the action of ACTH and cortisone,
I am sorry that I am unable to give the official opinion of the Mayo Clinic. In
talking it over with the men that are interested in ACTH and cortisone, it appears
to be their feeling although not officially expressed that cortisone and ACTH have
a local action on the cells, that they act somewhat as a chemical mediator to
reaction. I am not familiar with Dr. McCall’s case of amyloid disease and have
not tried any treatment of that condition. I have used cortisone and ACTH in
one case of secretory otitis media. This gentleman in addition to the secretory
otitis had eczematoid dermatitis and vasomotor rhinitis. The eczematoid derma-
titis and secretory rhinitis cleared up but the other did not. It was my opinion
since this patient had rather marked cloudiness of his mastoid, that this repre-
sented an infectious rather than an allergic type of secretory otitis media.

I have used Compound F in two types of patients, those that are receiving
the medicament by mouth and that which we use to inject the polyps. The
Compound F did not seem to have any different effect than the Compound E
which we had been previously using. We did not make any of the patients worse,
but, as I said, in injecting the polyps it had no effect whatsoever, and using it
by mouth it produced just the same effect indistinguishable from that of cortisone
itself, or Compound E.



BRONCHOGRAPHY IN CHILDREN

DIET S, \Wastraray: IV

ToroNTO, CANADA

Bronchography in children can be performed easily and safely.
At the Hospital for Sick Children Toronto it has been carried out

for many years; latterly with complete satisfaction to the paediatric
and surgical services of this hospital.

However in the Annals of Otology, Rhinology and Laryngology
September 1951," an article stated that the technique of bronchogra-
phy in young children is particularly difficult and the results poor.
This may be the situation in certain hospitals but it does not need
to be. This work is being done regularly by six members of the
otolaryngological staff and is being taught satisfactorily to each resi-

dent in otolaryngology. There are thousands of bronchograms avail-
able for inspection.

The first report on our work® was made in the Journal of the
American Medical Association of December 12th, 1942. The tech-
nique was modified and a second report® published in the Annals of
O. R. & L. in June 1947. Both these papers discussed technique
and results obtained in the old hospital in a room and under condi-
tions which were far from ideal. The objections must have seemed
so formidable to a casual observer that he may have found it difficult
to appreciate that the work had been carried on as stated over many

years with increasing satisfaction without any trouble of a serious
nature.

In February 1951 we moved to our present new building where
relatively ideal conditions for the carrying on of our work have
been set up.

The pediatric staff of this hospital and the surgical staff are
enthusiastic about every part of our procedure and it is because we
believe that everything can be copied safely and readily in hospitals
for children throughout the country that this subject is again being
reported before this Society.



62 D: E: S WAISELARD

As stated in the other papers this work in our hospital com-
menced in 1927 and ever since has steadily increased. There is a grad-
ual increase in the number of lobectomies. At present we perform
bronchography regularly on two mornings a week, three or four
bronchographies being performed at a session. The work is the
combined and closely co-ordinated efforts of the staffs of otolaryn-
gology, anaesthesia and radiology. The details of the technique em-
ployed have been slightly altered from time to time but the essential
bronchoscopic method has been used since 1930. Because a new
multiplane fluoroscope was provided in February 1951 certain modi-
fications in the former technique became necessary and these will be

described.

Bronchography by endo-bronchial injections of iodized oil
through the bronchoscope under general anaesthesia and under fluor-
oscopic observation has been performed approximately 2,500 times. As
from 3 to 5 bronchograms are made at each session we have approxi-
mately 10,000 films for inspection. The resultant bronchograms have
led to about 111 lobectomies and pneumonectomies for bronchiectasis
in the period since 1945 alone.

There have been no serious post-anaesthetic complications since
the early years of our work. These were reported in the first paper
from this hospital.

The object of the bronchography has been to provide accurate
anatomical diagnosis of all portions of the bronchial tree. This is
done primarily at the request of and for the information of the
paediatric service. Where the abnormalities discovered are deemed
suitable for surgical treatment the medical service enlists the interest
of the surgical service. The bronchograms are studied in concert, and
the requisite surgery performed.

In adults bronchography is performed adequately by the cath-
eter technique. Occasionally this catheter technique can be used in
suitably conditioned co-operative children who are relatively well.
It is impractical to use it with miserable, coughing, sick, apprehensive,
unconditioned children. It cannot be used at all in tiny children.
On the other hand the technique at present in use in this hospital has
made bronchography possible even in an infant one month old.

The conquest of bronchiectasis by the surgeon has made bron-
chography of great importance. Bronchography in children in this
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hospital is of major importance to our surgical service. Failure to
map a small portion of a lung has occasionally occurred as will be
commented upon later in the paper but these occasions have been
exceedingly rare.

Modern chest surgery can cure bronchiectasis. The thoracic
surgeon excises every diseased portion of the bronchiectatic lung.
Before he commences the surgical treatment he must know from the
bronchogram the condition of every part of the lung. In the early
days adequate mapping of the lingula was rare, of the right middle
lobe uncertain and of the two upper lobes far from satisfactory.
Our present technique enables us always to get the formerly difficult
portions of the lung completely and adequately pictured. Our
surgical service knows that at operation the lingula may seem normal
by inspection and by palpation yet they have such confidence in our
lung mapping that they unhesitatingly remove the lingula where
our procedure has shown it to be diseased. The bronchograms which
§ years ago we might have considered good are no longer considered
adequate. The chest surgeon knows that he cannot see all branches
of the bronchial tree completely in any one picture. He requires
exposures in certain positions for the outlining of special bronchi and
exposures in other positions for the visualization of other branches.

Therefore, today, before he will operate upon a bronchiectatic
patient, a chest surgeon requires for study bronchograms of all lobes
of each lung in several positions. If he is not satisfied with the
delineation of some part of the bronchial tree he will demand more
bronchograms of that particular portion, for he must plan his sur-
gical attack and he cannot do that until the bronchography is com-
plete to the last segmental bronchus.

Technique. The preparation of the patient for bronchography
varies with the age and condition of the patient. In some patients
postural drainage is carried out for a period.

Bronchography in our hospital is performed in the broncho-
scopic theatre of the department of otolaryngology. It is performed
through the bronchoscope under general anaesthesia. The broncho-
scopist is in charge of the whole procedure. But the operation is
performed by a three man team, the anaesthetist, the bronchoscopist,
and the radiologist. Each member in turn plays a major role. When
the other members are playing their main parts the bronchoscopist
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either co-operates with them by not interfering or by obeying their
orders.

As the bronchoscopist is in charge of the procedure he observes
the condition of his patient before the anaesthetic is started.

The bronchography is not preceded by sedation. Any sedative
will interfere with the cough reflex if the dose is sufficient to diminish
fear. The success of the procedure depends, in part, on the rapid
return of the cough reflex once the anaesthetic has been stopped. No
local anaesthetic is used.

The excitement of coming for operation excites coughing. The
patient is turned on his side and the coughing is encouraged in order
to free the bronchial tree of as much of its purulent material as pos-
sible. 'The anaesthetist attempts by gentleness and reassurance to
gain the child’s confidence. When he has achieved this he com-
mences the anaesthetic.

The bronchoscopic operating room is 18 feet x 16 feet and has
a high ceiling. There are many windows and a large door. Fresh air
is delivered at the ceiling and the stale air is removed by suction
through a ventilator, close to the floor and close to the head of the
operating table.

The incoming air passes through filters. It enters at a rate which
allows of complete change of air 7 times an hour. The rate is regu-
larly tested once a month just before the regular monthly cleaning

of the filters.

Relative humidity of the incoming air is 70%. The door of
the operating room opens into a small corridor which is closed by
doors from the main corridor.. Keeping the windows and doors of
the operating room closed for one hour before operation is necessary
for maintenance of the humidity. The humidity is not constant but
varies with the temperature of the room.

The result of this ventilation is that no concentration of ex-
plosive anaesthetic occurs and even if electrical sparks were produced
they would do no harm.

However we take particular precautions to see that electrical
sparks shall not occur. The table used is shock proof and completely
grounded. The use of wool in the draping of the patient is prohib-
ited. The view boxes and all the electrical outlets are flash proof.
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The anaesthetic used is ethly-chloride-ether sequence. The child
is placed in the lateral position with the face turned slightly down
towards the table to permit saliva and discharges to flow out of the
cheek rather than to collect in the pharynx. This position makes
maintenance of the airway easier as anaesthesia progresses and relax-
ation occurs. Suction is available at all times and is used as necessary.
The induction stage is not hurried: it being our belief that some
coughing at this stage is helpful in clearing secretions from the
airway.

The open mask method is used until sufficient depth is obtained
to allow the introduction of the bronchoscope without damage to
the patient or embarrassment to the bronchoscopist. The mouth
and pharynx are then cleared with a suction tube and the patient
turned on his back for the exposure of the larynx.

A bronchoscope suitable to the size of the patient is now intro-
duced and from this point anaesthesia is maintained through the
bronchoscope by means of a rubber tube delivering oxygen and ether
vapor produced by the AINMED gas anaesthetic apparatus.

At this point the depth of the anaesthesia is diminished to allow
slight coughing to occur. The purpose of this is to promote the
expulsion of secretions from the inaccessible distal portions of the
bronchial tree to the main bronchi from which the secretions can
be sucked by the bronchoscopist. The attempt is made to clear the
bronchial tree as far as possible. Todized oil will not enter a plugged
bronchus. Much of the success of the whole procedure depends upon
this evacuation of secretions from the main bronchi by suction. (The
material aspirated is collected and sent to the laboratory for micro-
scopic and bacteriological investigation.) When there are no more
bronchial secretions to be removed by suction the bronchoscopist noti-
fies the anaesthetist who then proceeds to increase the anaesthesia.
Deep anaesthesia has to be reached and maintained for about five
minutes. The anaesthetist knows from experience, when his patient
is ready for the next stage.

The next stage is the introduction of cool iodized oil into the
bronchial tree to be outlined. This is done through the bronchoscope
via the metal cannula.

At this point the radiologist is summoned. (The radiological
department immediately adjoins the bronchoscopy room.)
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For bronchography of the right lung, assistants turn the pa-
tient’s body to the left anterior oblique chest position and use sand
bags to maintain the position.

(The patient’s body is rotated 45% to the right. The left
shoulder is uppermost and therefore close to the film which is in the
carrier above it. In this position the right main bronchus and its
branches are dependant, show up individually and are in the best
position for filling. Our radiologist has found that no particular
advantage is gained when filling the bronchial tree by lowering the
chest or elevating the feet.)

The oblique positions are desirable because the bronchial tree
divides in a direction oblique to the horizontal (when the patient is
in the horizontal position). In consequence the oblique position per-
mits clear separation and identification of the secondary bronchial
divisions. The iodized oil is delivered through a special metal tube
into the mouth of which a modified Burrell’s syringe is fitted and
locked by the nurse. The room is now darkened and the radiologist
using the fluoroscope directs the bronchoscopist until the broncho-
scope and the oil tube are in the requisite position, just proximal to
the opening of the bronchus to the right upper lobe. The beveled
end of the bronchoscope is directed laterally. At this point the
radiologist asks the nurse to inject the iodized oil slowly. He watches
the upper lobe bronchi fill until they are well delineated. At his
command the injection of the oil is stopped and at that moment a
“spot” film is taken. This film is invariably excellent and without
any flooding of alveoli.

The radiologist then directs the bronchoscopist to push the
bronchoscope and the oil tube slightly further into the right main
bronchus and directs the nurse to inject more iodized oil. This
outlines the right middle lobe and the right lower lobe and when the
optimum filling has occurred a second “spot” film is taken. At this
moment the “spot” film will show a clear outline of the middle and
lower lobes but the upper lobe will now commence to show flooding
or alvcolarization.

Following this the patient is returned to the horizontal position
and a postero-anterior “spot” is taken.

At this point it is our custom to pull out the oil cannula and
pull up the bronchoscope so that its lower end is just above the carina.
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Then the patient is turned to the left side into the right lateral po-
sition and a lateral “spot” is taken.

The oil is never forced in by the syringe—it is drawn into the
smaller bronchi and from there into the bronchioles by inspiration.
These distal parts fill only if sufficiently clear of secretions and if
that part of the lung expands with inspiration.

The key note of good results lies in the absolute co-operation
of bronchologist and anaesthetist and radiologist. All the pictures
must be taken as rapidly as possible. Deep anaesthesia until the last
exposure is essential.

At the conclusion some of the iodized oil is removed by suction
and when the anaesthetist is satisfied with the patient’s condition the
bronchoscope is pulled out.

The patient comes rapidly out of the anaesthetic. Because there
has been no pre-operative sedation the cough reflex returns rapidly
and the iodized oil is expelled. It is extremely rare that there is any
embarrassment to those watching the post-anaesthetic recovery. The
work is performed in the morning between 10 and 12:30 and the
child is usually sitting up by 4:30 p. m. and enjoys his supper and
is discharged almost invariably the next morning.

Bronchography of the left lung is done on a subsequent occa-
sion, after an interval of several weeks. The main consideration is
that most of the iodized oil injected at the first bronchography
should have vanished so that the delineation of the left bronchial
segments is not impaired by overlying iodized oil in parts of the
right lung.

For bronchography of the left lung the patient is first placed
in the right anterior oblique position. After the filling of the left
upper lobe great attention is paid to the proper mapping of the bron-
chus leading to the lingula. The successive positions of the patient
are the exact reverse of those used in the mapping of the right lung.

Delineation of all parts of the lung is very satisfactorily ac-
complished by our present technique. Occasionally it happens that
some segment of one lung will not expel the material filling its smaller
bronchi and consequently it cannot be filled with iodized oil. Occa-
sionally injection of iodized oil is followed by more adequate empty-
ing of the bronchial tree and a second bronchography some weeks
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later is successful in outlining the segment which formerly would
not fill. There have been occasions when after lobectomy the un-
mapped segment of the lung has been found almost completely filled
with semi-solid material which could not possibly have been expelled.

In the two papers already published modifiications of the above
technique have been mentioned. All of these have now been dis-

carded.

In the literature bronchography in young children is described
as accompanied by certain theoretical dangers. Four of these war-
rant comment. The first is the risk of the anaesthesia. We have
described our methods of procedure under general anaesthesia. We
have at the hospital a staff of ten certified anaesthetists and in their
hands we do not believe that we now have any risk whatsoever. In
our long experience we have been asked to bronchograph many very
young children, many with extreme degrees of bronchiectasis, and
other patients with grave conditions for carefully considered medical
reasons. We do not approach such work haphazardly but on the con-
trary with great caution and always with every step mutually dis-
cussed by the three co-operating services. We can say without res-
ervation that what we can do and have done at our hospital can be
done elsewhere with equal satisfaction, if similar co-operation is ob-
tainable.

The second risk put forward is that of the technical procedure of
the introduction of the iodized oil. We use as stated a bronchoscope.
We use always a bronchoscope relatively small for the child’s larynx.
We do not know of a single instance in which trauma has resulted.
As already stated we teach this procedure to our residents and have
done so without any damage to our little patients. We do not believe
at all the statement that—""it seems nevertheless advisable to resort to
bronchoscopy only when other techniques cannot be applied or are
inadequate.” Between us we have inspected techniques in vogue in
other hospitals. In a few instances we have seen a technique neatly
and dexterously performed with good bronchography but we have
not seen in any other hospital bronchography performed by such a
variety and such a large group of people nor in anything like the
volume performed at our hospital. The results that we have seen
elsewhere have been occasionally good but we can maintain without
exception, that all our cases are essentially good and the great major-
ity are excellent at the first trial.
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In our hands, the third danger mentioned, the risk of respir-
atory trouble due to the filling of the tracheo-bronchial tree has never
occurred. Our filling is done under the direct vision of the radio-
logist using the fluoroscope, consequently excessive filling is not
allowed to occur.

The fourth danger, the risk of intoxication due to iodine we
have never seen.

Certain other objections are to be found in the literature. One
of these was that general anesthesia slows down the spontaneous ex-
pulsion of the oil suspension through coughing and expectoration.
This statement is simply untrue. Ether anaesthesia stimulates spon-
taneous expulsion of the oil suspension through coughing and ex-
pectoration. As described above we use this ether-aroused expulsion
to evacuate bronchial secretions and then we, for a very short time,
have the anaesthetic deepened so that the iodized oil may remain in
the distal bronchioles for a long enough time to enable the radio-
graphy to take place. Anaesthesia beyond this point is unnecessary
and is not carried on. The termination of the anaesthesia permits
expulsion to be rapid and in most cases the bronchial tree is quickly
cleared.

In certain hospitals a notice can be found posted in the broncho-
scopy room to the effect that no general anaesthetic is to be given
when the radiological unit is to be used. And yet in the same hos-
pital in a room of similar size exactly the same radiological apparatus
is used many times daily while patients under general anaesthesia are
having work performed by surgeons treating fractures and dislo-
cations.

I do not want to be misunderstood. We recognize dangers of all
sorts and we never neglect these dangers. We take every precaution
that we know of to avoid trouble.

There is always danger to the patient when an instrument carry-
ing an electric bulb is inserted into a patient’s pharynx or bronchial
tree when the patient is under anaesthesia. This danger is present every
day in every hospital in the land where anaesthetists putting a patient
under a general anaesthetic use a laryngoscope for the insertion of the
endotracheal catheter. There is always danger from a possible electric
spark when the patient is being given an anaesthetic of an explosive
nature.
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The way to avoid trouble is to avoid the use of the more ex-
plosive mixtures when a laryngoscope or a bronchoscope has to be
used, and always to make sure before inserting it that the electrical
attachments are in perfect working order.
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DISCUSSION

Dr. Lours H. CrLeErr: Dr. Wishart’s presentation exemplifies what can be
done anywhere and is being done here in Toronto at the Hospital for Sick Children
in cooperation with the pediatrician and the thoracic surgeon, to learn about the
condition of the tracheobronchial tree.

My interest in bronchography goes back to 1922 when I became associated
with Dr. Jackson in Philadelphia. In those days the aids were not numerous.
We used bismuth compounds, and anyone who used them knows that with powder
in the presence of secretions one cannot visualize smaller bronchi because secretions
prohibit its entrance into the smaller bronchi. I did some experimental work
with sodium bromide and iodide. They were two radiopaque substances with
which we were familiar but the results were not satisfactory. It was indeed a
step forward when iodized oil was introduced by the French workers.

Dr. Wishart emphasizes the use of the bronchoscope. I certainly would not
deprecate its use because that is the way we started instilling iodized oil in the
bronchial tree. I have been weaned away from it but I have no objection to its
use. I still believe the bronchoscope is an excellent aid in getting the iodized oil
where desired; that is one of the fundamental things in bronchography to map out
a particular portion of the tracheobronchial tree.

Secondly, he uses inhalation anesthesia. We have discussed this at great
length and I must admit that I felt for a time it was inadvisable to administer
inhalation anesthesia to a patient suspected of having a chronic bronchopulmonary
infection. His results have been so conclusive, however, that now we have changed
our routine and employ inhalation anesthesia. I still use the catheter introduced
pernasally. Using inhalation anesthesia in my estimation is much safer than using
sedation in large doses and attempting to use local anesthetics. You can mention
any of the local anesthetics you will but I say they all are hazardous in children.
Inhalation anesthesia as he has described it is in my estimation the safer way.

Bronchiectasis is a disease of young people. There is no point in waiting until
children with bronchiectasis grow up before one makes a diagnosis. It is obvious
that the diagnosis must be made early. Waiting for long periods may resolve an
operable case into an inoperable one or bilateral disease may occur. The problem
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is not simplified but usually is complicated by waiting. I feel that Dr. Wishart
has done a magnificant piece of work in the field of bronchography. He has
pursued this for many years and he has given the matter a great deal of thought
and I want to go on record that I think he is absolutely correct in wanting to do
bronchography in the young and in using inhalation anesthesia and I wish to
congratulate him.

Paur H. HoLINGER, M.D.: In observing Dr. Wishart’s technic of broncho-
graphy and certainly in seeing his hospital, his bronchoscopic unit and the entire
setup, one cannot help but be tremendously impressed with not only the teamwork
that he has developed but the results that he has obtained. Nevertheless, it has
been our practice to do almost everything exactly opposite to what Dr. Wishart
has mentioned and what Dr. Clerf has possibly seconded. And yet we feel that
our results still are very good from the standpoint of the information that can be
obtained and given to the thoracic surgeon.

1 do disagree with Dr. Wishart in his statement that infants cannot have a
bronchography with the use of the catheter. We use small ureteral catheters in
the newborns, and in the tiny infants, inserting the catheter through the larynx
with the help of the laryngoscope and taking the child to the X-ray Department
and inserting the oil in the same manner that Dr. Wishart mentioned: Fluoroscopy
and spot films as the procedure progresses. We feel that there is less possibility of
injury while turning the child for fluoroscopy and spot films if a catheter rather
than a bronchoscope is in place.

Dr. Wishart and I have discussed the problem of explosion hazard and cer-
tainly, in his new setup he has gone into every possible precaution in avoiding
explosion in that way. Nevertheless, our building code in Chicago will not permit
us to use explosive anesthetics in a room, not only in which x-ray is being used
but in which x-ray is installed unless the prohibitively expensive “explosion-proof”
equipment is used; so that we are not allowed to use an ether anesthetic in the
x-ray department. This is a building code which we cannot change. Other
procedures, as Dr. Wishart mentioned, are done under general anesthesia in the
x-ray department; these are done without the use of explosive anesthetics. The
orthopedic procedures, for example, are done with nitrous oxide, and so forth.

The problem of personnel is an important one in the technic Dr. Wishart has
described and he has solved it in his institution by having an adequate nursing
and anesthetic team for the procedures he has mentioned.

In our children we use sedation and a catheter, the catheter depending upon
the size of the child. The catheter is inserted with the laryngoscope and taped in
place, the child taken immediately to the x-ray department, the oil instilled under
fluoroscopic vision, first into the affected side. Spot films are made during instil-
lation of the oil and then the anteroposterior and lateral films are taken. The
opposite side may then be filled if desired and another anteroposterior film made
followed by oblique films. If only one side is to be done we follow the same plan
of film studies Dr. Wishart has made.

Again, these remarks merely show a difference in technic and are not intended
in any way to criticize the excellent work that Dr. Wishart has demonstrated.

D. E. S. WisHarT, M.D. (closing): One of the great advantages of such an
Association as this is we have our own ideas and develop our own ideas and hear
the ideas of other people. It would be a terrible thing if we all had to think the
same way.
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It is perfectly marvelous to have other people get good results under different
techniques. We all learn from differences.

Dr. Holinger mentioned the way in which he used the catheter for little
infants. I am very interested. I did not, as I listened to him, hear whether he
used any sedation with it or not, and I hope afterwards he will tell me about
that because a little infant involves certain problems. In the first place, as you
know, to open a little infant’s mouth and depress its tongue is very difficult and
the doctor has to see the larynx and put in the catheter and then he has to take that
child to the operating room. I want him later on to tell me how he handles
that child and achieves that necessary service. I appreciate very much what he
said and when I was designing our department he gave me every possible help.
He showed me the designs of his operating room. I went to Chicago and saw
it and T owe a great debt of gratitude to Dr. Holinger for his help.

To Dr. Clerf, T am just overwhelmed to have a master say as nice things about
me as he said.



THE INFLUENCE OF THE CHEMOTHERAPEUTIC AND
ANTIBIOTIC DRUGS ON THE INCIDENCE AND
COURSE OF DEEP NECK INFECTIONS

Avucust L. Beck, M.D.

New RocHerLLE, N. Y.

That the antibiotics have remarkably influenced the incidence
and course of bacterial infections in all parts of the body is uni-
versally recognized. The object of this paper is to evaluate their in-
fluence on infections in and near the neck. Such infections in the
past, while not occurring in great numbers, were not uncommon.

For purposes of comparison two groups of cases will be used,
namely, one group of 78 cases reported in 1939 before chemother-
apy," and a group which consists of cases observed since 1940, during
which time the sulfonamides and, later, the antibiotics were used.

The comparison demonstrates a recognizable change in the in-
cidence of the entrance portals and the regions of involvement.

In the first group of 78 cases seen before 1940 there were 56
cases in which the portal entrance was the pharynx, tonsils and ade-
noid . In the second group of 55 cases the infection entered through
the pharynx, tonsil and adenoid region in 18 cases. The percentages
are 71 and 32 respectively.

There is also a striking change in the relative and total incidence
of the dental group. In group 1 there were 16 cases of dental origin,
20 per cent, as compared with 19 cases, 34 per cent, in group 2.
Another significant observation may be made, namely, the increased
frequency of salivary glands as a. portal of entrance. There were no
salivary gland cases in group 1, while in group 2 there were 11 cases,
nine in the submaxillary and two in the parotid. This is a fairly
large percentage, 20 per cent. The only explanation that occurs to
me is that at that time I had not fully realized that salivary gland
infections are actually infections of the neck from the start. What
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TABLE I—PORTALS OF ENTRANCE.

Groupe 1.—78 Cases.

Pharynx and tonsils 56 cases 719
Dental 16 cases 20%
Lingual tonsil 1 case

Petrous temporal bone 1 case

Gingival Trauma 1 case

Sialitis none

Not determined 3 cases

Group 2.—55 Cases.

Pharynx and tonsils 18 cases 329
Dental 19 cases 349,
Submaxillary sialitis (9)

Parotid sialitis (2) 11 cases 209,
Lingual tonsil 1 case

Scalp furuncle 1 case

Not determined S cases

few there may have been should have been included. Later, in 1942,
I wrote a paper on salivary gland inflammations, and in that paper
stated that they are in reality neck infections.”

Infections from the various other portals of entrance occurred
in each series sporadically and the occasional appearances are so few
as to make comparisons insignificant.

When the infection is seen while it is still mostly confined to the
portal of entrance, and treated promptly with antibiotics, further
extension is apt to be stopped and the infection soon eradicated. How
many of these would have extended to the neck if they had received
no antibiotics is impossible to estimate, but it may be reasonably
assumed that the number would have been larger. The pediatrist
and the general practitioner today treat cases which in former times
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were treated by the otologist and the rhinolaryngologist. A short
period of treatment with the antibiotics terminates the infection at
the portal of entrance, and there can be no doubt that many deep
neck infections are being prevented. Occasionally there appears a
patient who has a well developed infection because early medical
advice was not sought. Also occasionally there appears one whose
infection does not yield readily to antibiotic treatment, and this type
will be discussed later. I have in the past stated that I believe that
infections arising in soft parts seem to yield to antibiotic medica-
tion more readily and more rapidly than infections having their
origin in bone tissues such as dental-alveolar and the temporal bone.?

Since there have been these significant changes in the incidence
of the portals of entrance it may be appreciated that there will also
be changes in the incidence of ‘the regions of inovlvement. The

same two periods of grouping are again used.
Pharyngomaxillary Infection. In group one pharyngomaxillary

infection occurred 42 times or §3.- per cent. In group two it oc-
curred 16 times or 29.+ per cent. This indicates a very considerable
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TABLE IIL—REGIONS OF INVOLVEMENT

Group 1.—78 Cases:.

Pharyngomaxillary (Parapharyngeal) 42 times 539,
Submaxillary (Ludwig’s angina) 18 times 239,
Visceral (Buccopharyngeal and Pretracheal) 8 times 109,
Carotid Sheath 11 times 149,
Prevertebral (Retropharyngeal) 3 times

Lymphadenitis, with (18) and without (26) abscess 44 times 56%

Group 2.—55 Cases.

Pharyngomaxillary (Parapharyngeal) 16 times 299,
Submaxillary (Ludwig’s angina and Parotid) 32 times 58%
Visceral (Buccopharyngeal and Pretracheal) 4 times 5%
Carotid Sheath 2 times 39,
Prevertebral (Retropharyngeal) 1 time

Lymphadenitis, with (11) and without (13) abscess 24 times 439,

reduction of pharyngomaxillary infections. It is my considered
opinion that the antibiotics have brought about this reduction in the
occurrence of pharyngomaxillary infection.

Submaxillary Type Infection. In group one the submaxillary
type occurred 18 times, or 23.+ per cent In group two it occurred
32 times, or $8.4 per cent, the largest single type. It is thus dis-
closed that the most significant change is this predominance of the
submaxillary type. It is my belief that one of the reasons for this
is that infection from the dental region has not been reduced, or if
s0, not to the same extent as has the pharyngomaxillary type. The
most probable explanation is that dental infection does not usually
receive antibiotic medication until the infection is already beyond
the dental areas in the neck; whereas pharyngeal, tonsillar and upper
respiratory infections usually receive antibiotic medication while the
infection is still limited or confined to the portal of entrance. Another
reason is that sialitis, parotid or submaxillary, was the portal of en-
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trance in 11 cases in group 2 resulting in submaxillary region local-
ization. When infection originates in the salivary glands it is in the
neck from the start. It is sometimes difficult to determine whether
the infection is in the salivary gland itself or in the lymph nodes in
relation with it. Usually when the infection is primarily in the
salivary gland there will be sudden and very uncomfortable swelling
when eating. It is also often possible to express pus from the duct
by massaging the gland. Lemon-sucking may also aggravate the
discomfort. None of these symptoms and signs are present with
lymphadenitis alone.

Lymphadenitis. 1t has been observed in a number of instances
that lymphadenitis may localize and form an abscess while intensive
antibiotic treatment is being administered. Fluctuation frequently
develops over a period of a few days. This secondary localization
in deep cervical nodes has been observed after an abscess in the parotid
gland was drained.

Lymphadenitis, with and without abscess, was present 44 times,
or 56 per cent, in group 1, 18 times with abscess, and 26 times with-
out abscess. In group 2 it occurred 24 times, 11 times with abscess
and 13 times without abscess. This discloses a lower percentage, 43
per cent, in group 2, and while no dogmatic conclusions may be
drawn one may at least assume that despite antibiotics the lymphatic
system is still very actively concerned, in a protective sense, in the
presence of infection.

Visceral Fascia Infection. Infection along the visceral fascia
occurred eight times in group 1, or 10 per cent, as compared with
four times in group 2, or § per cent. It is reasonable to attribute
this reduction to antibiotic therapy, not only when applied before
the infection has extended into the neck and into the walls of the
viscera, but also for the reason that more endoscopists are trained in
skillful foreign body removal. Antibiotic therapy is very effecacious
in preventing infection from minor traumas incident to foreign body
removal, especially foreign bodies in the esophagus.

Prevertebral Fascia Infection. Prevertebral fascia infection, or
retropharyngeal abscess, occurred three times in group 1, or 3.+ per
cent, and once in group 2, or 1.4 per cent. Because of the small
number of cases percentages here have no significance, and it may be
concluded that no change has been brought about. Retropharyngeal
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SWABLE aViI.— PITRE - GUIENURES:

GROUP_1— PREANTIBIOTIC GROUP 2 — ANTIBIOTIC

abscess occurs usually during the first two years of life, and therefor
may be expected to remain about as formerly for the reason that the
infection in infants is fully developed before it is recognized and
before antibiotics have been administered.

Carotid Sheath and Blood Stream Infection. Carotid sheath in-
fection with or without blood stream infection occurred 11 times in
group 1 or 14 per cent, and twice in group 2, or 3 per cent. In one
of these two cases the patient had a number of chills with excessive
sweating, but the blood cultures were negative. She was treated with
sulfonamides before penicillin was available and was the only death
in group 2. She was extremely septic when first seen and the death
was from septicemia.

This shows a significant reduction in blood stream infections in
the antibiotic group, and is evidence that the antibiotics exert a pro-
nounced protection against sepsis. This is markedly reflected in the
appearance and general demeanor of the patient. Under intensive
antibiotic therapy it is rarer for a patient to have chills. There is,
however, some diaphoresis but much less in evidence than when no
antibiotics were available. Therefor dehydration is also much less
in evidence than formerly. Moderately high septic blood counts are
present in the beginning, but after a few days of antibiotic therapy
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the total white cell count and the neutrophile percentage are reduced.
The non-segmented neutrophiles, or young forms, are not so much
increased when the antibiotics are given. The shift is still there,
but less.

In pre-antibiotic days the eosinophiles promptly disappeared from
the blood count in the early intense stage of the infection, and their
reappearance was interpreted as a sign that the infection was no longer
so severe. When antibiotics are administered early in the infection
the eosinophiles frequently do not disappear from the count, but re-
main throughout the course of the disease.

Sometimes, particularly when the sulfonamides are being given in
full dosage, there will occur leucopenia and neutropenia, and, per-
haps, agranulocytosis. In such cases the sulfonamides should be
discontinued, but penicillin may be continued, and folic acid admin-
istered, an initial dose of 100 mg and thereafter 20 mg daily for
adults. In these cases the temperature is apt to remain high until
the folic acid is added to the therapy.* ®

If the infection has been prolonged there may develop an anemia
which requires appropriate medication, but in infection whose dura-
tion is not prolonged anemia is usually of mild degree only.

The absence of general symptoms and signs of sepsis makes it
necessary for the clinician to rely more on the local manifestations
at the site of the infection, and when these are obscure and not frank
he may be faced with quite a dilemma in evaluating the course of
events. The optimum time for drainage and the very indications for
any drainage at all are thus much more difficult to determine. At
such a time it will be necessary to penetrate or see through “the pen-
icillin fog,” an expression I first heard used by Dr. H. P. Mosher.
Until the infection is really under full control and practically cured
the sedimentation rate will remain high. In the presence of a blood
count which is not much increased considerable diagnostic help is
derived from the sedimentation rate. If this is normal the sepsis
may be regarded as mild or absent.

Under penicillin medication the total white cell count is low-
ered sooner than the neutrophile percentage. This is also true after
a drainage operation. Penicillin does not disturb the blood count as
much as do the sulfonamides. With either there may be expected a
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lowering of the leucocytosis and the neutrophile percentage, but with
the sulfonamides this is apt to be excessive and is largely a toxic man-
ifestation in that there occurs an abnormal leocopenia and agranu-
locytosis. This toxic effect is not often, if ever, caused by penicillin
which lowers the total and neutrophile counts indirectly by remov-
ing the infection, and not by any toxic action on the hematopoietic
organs.

BACTERIOLOGY

The information which is derived from routine bacteriological
investigation in these cases of neck infection is quite confusing, and
the results as recorded on the chart often seem inconsistent. In
those patients who have recovered without surgery the culture has
not been taken from the inflamed tissues of the neck, but from the
portal of entrance which may have been the pharynx, tonsils, dental
region or mouth. It is therefor usually a mixture of organisms, any
one of which may be the invader of the neck. The evidence is there-
for highly inferential. Sometimes organisms from an abscess do not
grow on cultures and a report “no growth” is received, and this even
when a large quantity of pus from a large abscess is transferred to
the culture medium. The organisms may have been rendered in-
capable of growing by the antibiotic therapy. However, it must
also be remembered that such “no growth” reports were encountered
before the antibiotics came into use. Also, pathogenic organisms
may be cultured from a perfectly normal mouth and throat. A
bizarre combination of organisms is often reported; in fact these
combinations comprise a majority of the throat culture reports.
After drainage we look for and hope to get a pure-culture report,
for then we may be reasonably certain that we have adequately
reached the infectious location. In this connection, however, it
must be remembered that even though a pharyngomaxillary abscess
has been drained high up, there may still occur an abscess of the deep
lymph nodes lower down on the sheath.

Chemotherapy has, if anything, added to the difficulties by in-
hibiting the growth of organisms on culture. If there has been suf-
ficient time bacterial sensitivity tests will sometimes help by indicat-
ing the selection of the most effective antibiotics. The tests should
be started as soon as cultures are available. It has been customary
to use the throat and mouth cultures for this purpose. Sensitivity
tests are not mathematical certainties. I have seen infections yield to
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YABIEE eVi=—RIUREF GUIHRIURES:

Group 1.—Preantibiotic 78 Cases 39 Times 509

Streptococcus hemolyticus 24 times
Streptococcus non-hemolyticus 3 times
Streptococcus viridans 2 times
Streptococcus, not typed 3 times
Streptococcus hemolyticus in blood stream 1 time
Staphylococcus aureus, not typed 1 time
Staphylococcus albus, not typed 3 times
Staphylococcus albus hemolyticus 1 time
Pneumococcus 1 time

Group 2:-—Antibietic 55 €ases 16 - Fimes = 299,

Streptococcus hemolyticus 3 times
Streptococcus non-hemolyticus 2 times
Streptococcus viridans 1 time
Staphylococcus aureus hemolyticus S times
Staphylococcus aureus, not typed 4 times
Staphylococcus albus, not typed 1 time

penicillin therapy when sensitivity tests were reported resistant to
penicillin. 'When the neck abscess has been reached by surgical

drainage recovery is usually so rapid and satisfactory that sensitivity
tests will not be necessary.

A comparison of pure cultures in the two groups is noteworthy
and somewhat striking. In group 1, 78 cases, pure cultures were
found 39 times, or 50 per cent, of which 24 cases were streptococcus
hemolyticus. In group 2, §5 cases, pure cultures were found 16
times, or 29 per cent, and the streptococcus hemolyticus occurred
only three times. No growth was reported as often, four times, in
the 55 cases of group 2 as in 78 cases of group 1.
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Several conclusions seem justifiable: (a) there is not the pre-
dominance of the streptococcus hemolyticus in the antibiotic group
that there is in the pre-antibiotic group: (b) the antibiotics do exert
a definite inhibitory effect on the growth of organisms on culture;
(c) the antibiotics, particularly penicillin, have had their best effect
on the streptococcus hemolyticus; and (d) the other organisms now
encountered, such as the staphylococci, are more resistant.

CURES WITHOUT SURGICAL DRAINAGE

In the pre-antibiotic group 1 there were five cases in which
there was subsidence of the infection without surgery, 6.~ per cent
of the 78 cases. One case, not included in these, had an abscess
which ruptured spontaneously through the tonsil fossa and recovered
without surgery.

In the antibiotic group 2, seven cases were cured by the anti-
biotics without surgery. The longest stay in the hospital was ten
days and the shortest, three days. There were five cases of the
pharyngeal and parapharyngeal type in one of which the hypopharynx
and extrinsic larynx were also involved. The remaining two were
the submaxillary type, both of dental origin, one developing a severe
well-marked Ludwig’s angina which at first was fully expected to
require surgical drainage. She was discharged cured on the tenth day
without having had any surgery. Those seven cases comprise 12.+
per cent of the total 55. Therefor, it may be justifiably stated that
between 10 and 15 per cent of neck infections may be terminated
with antibiotic therapy if seen early.

Since writing this paper I have treated another case with supra-
hyoid dentoalveolar infection which recovered under penicillin ther-
apy and without surgical drainage. There was extreme trismus, and
a frank Ludwig’s angina was already present. If surgery had become
necessary a preliminary tracheotomy would have been unavoidable.

How often an incipient infection is aborted at the portal of
entrance when therapy is administered at such a time it is impossible
to estimate, but there must be a great number. Wanamaker et al.?
reported on the effect of penicillin and aureomycin on a series of 475
cases of pharyngitis and tonsillitis. Results were better than with-
out treatment. Suppurations were unusual in all groups. Seven
cases later developed acute rheumatic fever, five in the untreated
control group. Comparatively the results with penicillin and with
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aureomycin were about the same, but penicillin prevented the carrier
state while the aureomycin did not. To me it is surprising that there
were not more cervical lymph node infections and complicating sup-
purations. They still occur.

COMPLICATIONS

It will be more revealing to mention these in the absentee sense.
In the 78 cases of group 1 there were 54 cases with no complications,
or 69 per cent. When complications did occur they were severe and
In the 55 cases of group 2 there were 34 cases with no

Accordingly complications have not

dangerous.
In group 2

complications, or 61 per cent.
been reduced, but have changed in kind and degree.

there were two cases of leucopenia and two cases of toxic nephritis
caused by the sulfonamide medication, and there were three cases
requiring preliminary tracheotomy for restoration of the airway
despite sulfonamide medication in one case and penicillin in the other

two. The two which received penicillin were dyspneic early, before
The sulfonamide case was in an advanced

admission to the hospital.
stage of Ludwig’s angina, and tracheotomy was necessary before
anesthesia could be administered. There was only one case with blood
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stream infection in group 2. She had severe chills even before ad-
mission though blood culture remained negative. She did not yield
to sulfonamides and drainage, and died on the fourth day after ad-
mission. The type of infection was Ludwig’s angina, bilateral. This
was the only death in the antibiotic group. One case had a strongly
positive Wasserman reaction, and two had diabetes. Two others had
had coronary thrombosis a short time prior to the neck infection.

The outstanding revelations pertaining to complications are:

1. The rarer occurrence of blood stream infection in the anti-
biotic group. In the pre-antibiotic group the internal jugular vein
was ligated or resected in four cases and in none of the antibiotic
group. There were 2 cases of arterial erosion in the antibiotic group,
for which ligation of the common carotid was done in one case and
ligation of the external carotid in the other.

2. Severe and permanent damage to vital organs such as the
heart, lungs, liver and kidneys did not occur in the antibiotic group.
The importance of this cannot be overestimated.

3. The necessity for tracheotomy has been increased because
of the greater incidence of the Ludwig’s angina type of infection.

DIAGNOSTIC DIFFICULTIES

Formerly the local and general manifestations were frank and
severe. The patient was very uncomfortable locally and very ill
generally. The antibiotics change such a picture very soon after
administration is begun. The local manifestations are much less
uncomfortable and the general manifestations are so much amelior-
ated that the patient seems not nearly so ill. Frank blood stream
infection is now a rarity, and while there may some diaphoresis, it
may be very easily overlooked if no inquiries are specifically made.
Digestion is not so much deranged; chills are not so commonly pres-
ent. For all these reasons dehydration is not the pronounced problem
it formerly was. The changes in the blood count are not so pro-
nounced, at least not after antibiotic medication has been well estab-
lished, for which reason lower blood count readings must receive
more consideration than similar counts would have received formerly.
The sedimentation rate should be more frequently done than formerly
for it may continue to be increased when the count is hovering around
the upper normal levels.
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If an abscess deeply situated is already in existence progressive
enlargement or extension may be checked, and a more or less static
condition established. In other words it will remain as a small abscess
which is difficult to detect. Surrounding tissue inflammation and
edema may show marked subsidence. If at such a time an abscess
can be detected, or even strongly suspected, surgical drainage will be
rapidly curative, and it is probable that a less extensive operation will
be entirely adequate. If frank fluctuation is present there will be no
diagnostic problem, and surgical drainage is immediately indicated.
When fluctuation is absent or doubtful, edematous pitting on finger
pressure may be regarded as evidence of underlying pus. In cases in
which the process is diffuse and cellulitic, and there is not yet any
localization, antibiotics without surgical drainage are often curative.
In the necrotic tissues of an abscess there is no blood circulation and
therefor antibiotics do not reach such tissues. Both horns of the
dilemma, local and general, must be rendered harmless by being capped
or removed. Formerly in an extremely severe infection the im-
minence of blood stream infection justified surgical drainage long
before any evidence of fluctuation was present. In many cases no
free pus was encountered, and the operation prevented blood stream
infection. If the disease does not in these days yield to antibiotic
therapy in a reasonably short time, two to four days, surgical drain-
age is indicated as in preantibiotic times. When in doubt drainage is
still the safest course. Diagnostic acumen is now in much greater
demand.

ANTIBIOTIC THERAPY

All of the cases in group 2 were treated with either the sulfona-
mides or penicillin, or both. Only in one or two cases were any of
the others used, chiefly for the reason that until 1943 only the sul-
fonamides were available to us, and later, because the infections
yielded so quickly and so conclusively to penicillin, with and with-
out drainage, that there were no further indications for any kind
of medication. No cases were encountered in which penicillin could
not be administered. There were none that showed any of the allergic
manifestations we now encounter more frequently. Because large
numbers of patients have received penicillin for previous illnesses of
many kinds a greater number of patients in the future will have
developed a sensitivity to penicillin. The chief concern or hazard
with penicillin therapy is the possible development of penicillin-



86 AUGUST L. BECK

resistant organisms. During the course of any one illness this possi-
bility is not common because the course is usually of short duration
and organisms are not apt to become resistant in so short a time. In
the event of resistance of organisms other antibiotics are now avail-
able. The same may be said with regard to allergic sensitivity, but
penicillin is to be regarded as the most effective and least toxic of all
the antibiotics now available. When a frank abscess is already ex-
istent, and prompt drainage is applied it is frequently unnecessary
to give any antibiotic therapy. Antibiotic therapy alone, without
drainage, does not cure such cases. If no abscess is reached by drain-
age, penicillin therapy is very important. Penicillin G is now the
commonly used preparation. In cases of allergic sensitivity it will be
necessary to look for substitutes. A newer preparation, penicillin O
has been evolved, which is designed for such contingencies. Others
are also becoming available. While penicillin administered orally
has its advocates” who show proof of adequate blood levels, I have
not used it, fearing that allergic sensitivity is more likely to be pro-
duced. It is now well known that penicillin lozenges frequently
cause very marked stomatitis and gastrointestinal disturbances. In
these extremely acute and fast-traveling neck infections hospital-
ization and intensive parenteral medication are prime necessities. If
the patient has had no antibiotic medication it is well to start with
one dose of penicillin G in saline by vein and at the same time one
dose intramuscularly; then continue with an intramuscular dose of
the same every 3 hours around the clock. This is continued until
conditions show marked improvement, perhaps after drainage if that
becomes necessary, or after the improvement indicates that drainage
will not be necessary. After that one of the newer repository-type
preparations may be substituted, one or twice daily to lessen the
number of needle punctures and to avoid disturbing the patient
during sleeping hours. The original aqueous penicillin G appeals to
me greatly because of its rapid absorption and effects. The average
dose of the aqueous solution is 100,000 units every three hours for
adults, and that of the repository-type 300,000 or 400,000 units
once or twice a day according to the severity of the illness. Until
now I have not had to give penicillin O in neck infection cases.

During the war when penicillin was very scarce and strictly
allocated, results seemed very striking even with the small doses of
the crude preparations which were then available. At that time the
eter every two to four hours. The strength of this solution is more
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usual dose was 20,000 units for adults. Can it be that organisms have
acquired increased resistance, and that larger doses are now necessary?
Or have antibiotics which patients have repeatedly received rendered
the natural immunizing mechanisms of the body less active? It
could be partly both. It is now believed that the ordinary head cold
is instigated by a virus infection which in practically all cases sets
the stage for invasion by bacteria secondarily. If the lungs are
immediately involved the treatment is usually started with one or
another of the newer antibiotics such as aureomycin, chloromycetin,
terramycin or streptomycin. This seems logical though penicillin
is also indicated for the secondary bacterial invasion. Not many
neck infections are preceded by this type of virus head cold onset,
and in this minority the initial phase has passed before the neck is
involved. During the height of the neck infection these newer anti-
biotics, other than penicillin, are rarely needed. By the time one
ascertains the specific type of organism or organisms present, and
sensitivity tests are made, the patient is usually well on the way to
recovery. Occasionally I have used an aqueous solution of penicillin
locally in the wound, introduced through an indwelling catheter
which protrudes through the dressings and bandage. The nurse is
instructed to inject five, ten or 20 cubic centimeters of the solution,
containing 500 to 5000 units to the cubic centimeter, into the cath-
or less arbitrary as it is non-irritating. I have not yet observed any
allergic sensitization from this procedure.

In extremely severe and, perhaps, late cases when time-saving
is important it may be advisable to add streptomycin to the penicillin
therapy for a few days because streptomyecin is more effective against
gram-negative organisms.® Preparations combining penicillin and
streptomycin are now available. None of the antibiotic drugs are
wholly innocuous, and it may become necessary to discontinue ad-
ministration and very carefully select substitutes. One must be
constantly on the watch for evidences of toxicity which evidences
must not be confused with the clinical manifestations of the infec-
tion or its complications.

HORMESIS

This term is used to describe the stimulating effect of an anti-
bacterial agent on the growth of otherwise sensitive organisms. It
may also be used when organisms which are ordinarily not numerous
or pathogenic become so when a pathogenic penicillin-sensitive or-
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ganism is eliminated by penicillin therapy. The development of
moniliasis is an example. Ordinarily the monilia organisms are not
numerous or pathogenic, but may become so when the commonly
present pyogenic bacteria disappear as a reult of the antibiotic ther-
apy. The constituents of the bacterial flora normally present are
thrown out of balance, and a severe unopposed monilia infection
may result. This may occur anywhere in the alimentary canal and
cause severe illness. Also, the natural antagonism of one type of
pathogenic organisms, e.g. Gram positive, for another type of patho-
genic organisms, e.g., Gram negative may be eliminated by the anti-
biotic. It is when the removal of the pathology in the portal of
entrance, e.g., diseased tonsils, must be delayed for some reason, that
there may occur relapses of the original infection after the infection
in the neck has been drained and healed. Resumption of the anti-
biotic therapy in such cases may bring about these hormetic effects.
One case in this series is an example of this tendency.

REPORT OF A CASE

Case 55, a 22 months old female child, was admitted to the hospital with a
history of three days of upper respiratory infection consisting of acute nasopharyn-
gitis, tonsillitis, an infected left lower molar tooth, gingivitis, acute bilateral
tubo-tympanic catarrh, and cervical lymphadenitis on the left side. The pa-
tient was given penicillin and aureomycin by the family physician with prompt
subsidence of all the inflaimmation except in the cervical nodes of the left side.
These broke down and became fluctuant, and a large abscess was drained on the
seventh day. The recovery was then uninterrupted, and the patient was discharged
on the fourteenth postoperative day, the discharge from the hospital being delayed
because of respiratory infection at home. This case is an example of what I have
repeatedly observed, namely, that a lymphadenitis may go on to abscess formation
after the infection has subsided at the portal of entrance under intensive antibiotic
therapy. It is also an example of “no growth” culture reports from the abscess.
The throat culture on admission was M. catarrhalis. Two weeks later the patient
was readmitted to the hospital with recurrent infection of the upper respiratory
tract, given antibiotic therapy and discharged eight days later. Several days later
she developed a severe attack of chicken pox from which she made an uncomplicated
recovery. When seen in the office a week later the tonsils were spotted with white
patches of monilia which was attributed to hormesis. The patient was then re-
admitted to the hospital for intensive treatment so that the tonsils and adenoid
could be removed. Penicillin was again given and the throat was swabbed three
times a day with 1 per cent solution of gention violet. A marked improvement
was immediately recognizable, and when the throat was comparatively clean the
tonsils and adenoid were removed, following which the condition went on to com-
plete recovery. Before and after the operation folic acid injections were given for
neutropenia.

This case emphasizes the fact that the antibiotics may enable
clinical problems to develop with which we were not familiar in
the past.
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In summing up the present and future status of the antibiotics
I feel that I cannot do better than to quote directly from the last
chapter of the Welch and Lewis book on Antibiotics.®

“Properly used these drugs are life saving, perhaps more so than
any other agents available to the clinician. Improperly used they
can be dangerous drugs. The inherent toxicities of certain of the
antibiotics such as the eighth nerve damage caused by streptomycin,
the nephrotoxicity of bacitracin, and the possible sensitization that
may occur with any of them, are all obvious and can be controlled
through judicious use. Other effects of these drugs are less obvious,
and perhaps present more serious problems for the future. The devel-
opment of tubercle bacilli resistant to streptomycin already portends
a future public health problem. Indiscriminate use of this drug will
accentuate this dangerous possibility. The development of increasing
numbers of staphylococci resistant to penicillin and other antibiotic
drugs is a problem that will increase in importance as time goes on.
Perhaps more important than any of these is the ability of the anti-
biotics to stimulate rather than retard the growth of microorganisms
in vivo.”

CONCLUSIONS

1. Blood stream infections have been reduced by the anti-
biotics.

2. Tracheotomy will still be necessary occasionally because of
the frequency of the Ludwig’s angina type of infection.

3. Pure cultures of streptococcus hemolyticus are now less fre-
quent. The staphylococci and the alpha streptococci are more
frequently present.

4. Moderate masking of symptoms and signs is to be expected
under antibiotic therapy.

5. The visceral fascia type of infection has been reduced from
10 per cent formerly to § per cent now. Some of this reduction
may be attributed to fewer infections from foreign bodies.

6. Lymphadenitis, with or without abscess, occurred in 56
per cent formerly and 43 per cent now—a moderate decrease.

7. The regions of involvement have changed from a predom-
inance of pharyngomaxillary, or parapharyngeal type formerly to a
predominance of submaxillary, or Ludwig’s angina, type now.
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8. The portals of entrance have changed from a predominance
of pharynx and tonsils formerly to a predominance of dental and
salivary glands now.

9. It is not yet time to throw away our scalpels, and I feel it
never will be.

421 HucueNoT ST.
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DISCUSSION

FrepericK T. HiLL, M.D.: This paper is most timely, when we think of the
bacteriological confusion that we are in at the present time due to the indiscrim-
inate and often abused use of antibiotics.

I am very pleased that Dr. Beck has mentioned the danger of masking of
symptoms resulting in a false sense of security, because I am sure all of us have
many times seen these cases where treatment has been postponed through this false
security; and only later, when the consultant has been called in, has a serious
complication been avoided.

I was very much interested in the change in the percentage regarding the
tonsillar portal of entry and the dental. It seems to me that before the period
of antibiotics, as a rule, the dental type of infections were less virulent as com-
pared to those from the tonsil, and perhaps this may in some way explain the
difference.

The matter of salivary glands has been mentioned as a portal of entry. I
don’t quite see why the increase unless they were not considered in the cases in
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the earlier period. Certainly I think that we saw as many salivary gland infections
prior to the use of antibiotics.

James M. Rose, M.D.: In the care of deep infections of the neck what was
said about the use of penicillin and penicillin mist is important.

When we are concerned about the extensions of deep infections in the neck
we should always keep in mind the value of a tracheotomy. I rmember at the
Receiving Hospital in Detroit having seen a young man with involvement of the
aryepiglottic area with some obstruction to respiration. I advised that he be let
alone. This was a grave error. A tracheotomy should have been done then.

With the suction we have at present, with chemotherapy; and with the anti-
biotics, if a good airway is established, with proper care almost every deep infec-
tion of the neck is brought to good conclusion.

Paur H. HoLiNGER, M.D.: I enjoyed Dr. Beck’s paper very much and only
want to mention one point to record a warning of one of the problems that has
arisen in foreign body work. Dr. Beck mentioned the decreased incidence of
infections that occur following foreign body accidents due to the administration
of antibiotics. He, himself, mentioned the problem of the masking of symptoms
of infection by the use of antibiotics. This is extremely important but sometimes
is completely forgotten. Certainly the use of antibiotics routinely following the
extraction of a foreign body from the esophagus is to be very definitely condemned
unless one has evidence of infection or perforation; should such evidence be ap-
parent, the antibiotic should be administered, of course, to the fullest extent. But
the administration of the antibiotic for the twenty-four hours the patient is in the
hospital should be avoided since it is inadequate to treat infection and only ade-
quate enough to mask infection if it is present. For example, we have found, to
our chagrin, that some residents give antibiotics immediately following routine
foreign body extraction for no real reason; and then the patient is discharged the
following day because his temperature is normal; under these circumstances no
accurate index of the patient’s condition is available and this routine is certainly
one which is in error.

Our routine at present is to avoid the routine use of antibiotics following
foreign body extraction unless there is obvious infection at the time of extraction.

Lours H. CLErF, M.D.: I am highly in accord with what Dr. Holinger said
about the use of antibiotics in potential cases of infection. If you are going to
use them because there is an indication, well and good. It is a grave mistake to
discharge a patient until after the use of the antibiotics has been discontinued
for a day or two. It is amazing what may happen 24 to 36 hours after an anti-
biotic has been discontinued. Secondly with regard to tracheotomy if there is any
question about obstruction to the airway, one should resort to tracheotomy. I
have seen some very unhappy results where the decision was made not to have tra-
cheotomy done because it was not considered necessary or if necessary that it always
could be done later. That is presumptuous. One can always decannulate a living
patient, and if the tracheotomy was needless the most one will get is a scar and
a good plastic surgeon can take care of that.

Francis W. Davison, M.D.: Dr. Beck has given us much valuable informa-
tion. I wish he had been a little more definite about which antibiotic was used
and the dose that was selected.

As time goes on I think we have less and less faith in aureomycin and terra-
mycin, despite the culture reports that I have previously given. We know they
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are primarily bacteriostatic. Penicillin if given in adequate dose is bactericidal.
Streptomycin if given in adequate dose is bactericidal. I think we are all seeing
more penicillin resistant infections. Of course we all know when pus has formed
the antibiotics are inadequate and that surgery must be done. I am of the opinion
it is more blessed to prevent than evacuate pus, so if we can see these serious
neck infections early, I think our job is to give adequate amounts of penicillin.
My dose at present is five million units a day. If the infection really serious, I give
ten million units daily. It is not expensive at the present time and it is easily
given. I give two million units of fortified procaine penicillin intramuscularly
every four houts and omit the four am. dose.

Avucust L. Beck, M.D. (closing): I don’t remember having had a great
number of salivary cases. When I began to use the first antibiotics I did not use
them for neck infections. I think there would have been some that would have
made a better lamp post but we will have to do with what we have.

T agree with Dr. Holinger 100 per cent that on the problem of masking for
24 hours, you will not get symptoms when you hit them with large doses of peni-
cillin after taking out a foreign body. You won’t get symptoms until after you
discharge the patient. If you are going to give antibiotics you have to keep the
patient in for a while and watch him very carefully.

There is a possibility I find—I had one such instance not so long agc—of
sensitizing a patient with just a few doses of penicillin when one uses a lot. When
one uses a lot of penicillin one always has to ask, even in cases where given prophy-
lactically, if they are sensitive.

I had one unusual case where an acquaintance playfully stuck a wire into a
young man’s ear. It went through the ear drum and the hearing was very much
impaired. I did not know whether it had dislocated the stapes or perforated the
inner ear wall, or what, and I put him in the hospital right away and got him
under antibiotics, heavy doses of antibiotics, as fast as I could. I let him go home
in a week or ten days’ time and after he got there he developed the most severe
case of sensitization I have ever seen, urticaria all over the body. He had arthritic
symptoms. He could not even walk from the bed to the bathroom. That was
given prophylactically. We did prevent a labyrinthitis and meningitis in that
case but we did sensitize him toco.

Dr. Clerf’s remarks on tracheotomy are appreciated, and I am glad to be
supported on this because I feel exactly the way he does about it. In fact, in a
great many cases it is a terrible expense. In acute infections of the neck you
don’t have to do much thinking to make up your mind to do tracheotomies. It
is absolutely imperative that you do them.

1 reported a case last year where 2 two and one-half months’ old infant came
in with the neck swollen, dyspneic, who had a histery of antibiotics over 2 period
of several weeks by the family pediatrician and the infection going merely on, no
reduction in temperature. The patient came in almost in the last stages. I couid
not even examine the mouth. The tongue was terribly swollen, trismus was ter-
ribly extreme. The only thing that enlightened me at all was lateral neck x-ray.
I expected to find a retrolateral pharyngeal abscess. This child had not evem
erupted 2 tooth. I did not think of 2 dental origin but there was a real frank
Ludwig’s angina, with the tongue pushed backwards and upwards causing the
intense dyspnea. I could not do anything untl I had done a tracheotomy. I did
it under local anesthesia. At the same time I did 2 midline approach to the
submaxillary region toward the mouth through the median raphe of the mylo-
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hyoid muscle and I evacuated what seemed to me an inordinate amount of pus.
It did not seem possible that such a small tongue could hold so much pus. The
child got well. It is about four or five years old now, and last month I took out
the tonsils and adenoids and the child is still going strong.

Dr. Davison’s remarks with regard to the antibiotics, are answered in the
completed paper. As it is going to be published there will be more on the details
of that part of it but I would like to make a point, so long as it has been asked,
in these very acute, fulminating conditions I like to go back to the aqueous peni-
cillin in saline. I give one dose, in the case of an adult, 100,000 units intravenously
and at the same time 100,000 units intramuscularly around the clock every three
hours until that patient is better, whether drained or not. As soon as I have the
temperature down some and the blood count better and the patient feels better,
then I change to the repository types, giving three to four hundred thousand
units twice 2 day in the beginning and once 2 day and taper off, stopping. It is 2
good idea to give them some streptomycin in the beginning along with it for 2
couple of days because the penicillin takes care of the gram negative organisms.

Sensitivity tests are also covered in the complete paper. I just mentioned
it in one sentence today. In these cases of neck infection the process is so acute
you don’t have time, or when you get an opportunity to do sensitivity tests on the
organisms which are actually causing the neck infection, you have already drained
it. Then it is no longer necessarv. The cultures that you get from the mouth
and throat are such that you rarely get a pure culture from that region. You
don’t know which of these is the invader of the neck or going to be the invader
of the neck, or if none of them are. So sensitivity tests in acute neck infections

are not always applicable. By the time you get around to doing them the patient
is probably better.



CARTILAGE HOMOGRAFTS IN RHINOPLASTY:
A ERILICAL EVALUATION

SAMUEL SALINGER, M.D.

CHiIcAGo, Irr.

Of all the materials that have been employed for the correction
of defects in the contour of the nose, none has stood the test of time
as well as human cartilage. This does not necessarily imply that
cartilage is ideal in every case nor does it mean that it is 100 per
cent effective but, by and large, in the majority of cases it can be
relied upon to accomplish a lasting result. Theoretically, the ideal
material should be one that approximates as closely as possible the
tissue it is supposed to supplant, should be capable of being retained
without change in its new environment, should be readily obtainable
and easily molded to the desired shape. Furthermore, it should pos-
sess sufficient density to withstand the normal minor traumas to
which the nose is exposed, and should not be so rigid as to be un-
yielding under normal stress.

On the basis of the standards thus set forth, it is readily apparent
that neither cartilage nor bone alone, and certainly no foreign body
material, possesses all of these qualifications. The nearest approach
to this ideal would be a composite autogenous bone and cartilage
graft taken from the rib. While the difficulties of obtaining such
a graft are not too great, the problem of shaping is more complex
because of the difference in density between the two components.
A smoothly sculptured contour is essential inasmuch as the least ir-
regularity is visible through the overlying skin.

Autogenous costal cartilage alone is almost ideal but has certain
disadvantages which must be reckoned with. The most annoying
of these is its tendency to curl after being in situ for some time.
Despite the most careful cutting and shaping, this phenomenon
makes its appearance in a certain percentage of cases within a few
weeks to a number of months. In an effort to prevent this com-
plication New and Erich' suggested boiling the cartilage. This pro-
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Fig. 1.—(1) Dorsal implant, top view; (2) side view. (3) Thin
discs cut from full thickness of rib. (4) Small “button” for implantation
into nasal top. (5) Strip showing tendency to bend. (6) Full thickness
of rib cartilage sliced to show tendency to curve in direction of cortex.

Fig. 2.—Section of full thickness of rib showing differing densities
of cortex and medulla.
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cedure, however, means that the viable cells are destroyed, thus
depriving the implant of its viability and losing any chance it might
have had to survive as a living structure. It reduces the implant to
the status of refrigerated cartilage and makes the resection of a rib
an unnecessary operation.

My observations on the tendency of costal cartilage to curl lead
me to the conclusion that this phenomenon is due to the difference
in density between the cortical and medullary portions as well as to
the persistence of fine strands of perichondrium. This can be easily
demonstrated by slicing off a thin strip from the cortex of a piece
of rib cartilage and noting how promptly it forms an arc in the
direction of the denser layer (Fig. 1 and 2). How to minimize this
tendency is a matter that I shall discuss later in the paper.

Another difficulty with cartilage lies in the texture of the par-
ticular piece in question. Cartilage of uniform density is extremely
difficult to obtain, since it is found only in young well-developed
adults. Cartilage obtained from children and adolescents is incom-
pletely chondrified and, being partly fibrous, is more likely to be
absorbed. On the other hand, cartilage obtained from adults ap-
proaching middle life and beyond is partly ossified and experience has
shown that the lacunae of the ossified portions are soon invaded by
tissue juices and various wandering cells which absorb a portion of
the implant, leaving conspicuous irregularities in contour.

The fact that our preference is for young costal cartilage does
not imply that septal cartilage is not equally desirable. Peer® has
shown that this material will retain its shape for long periods of time.
However, the chief shortcoming of septal cartilage is the fact that
its bulk is not adequate for most of the saddle noses we have seen.
There is no question that for minor defects it is a most suitable
material.

In addition to the items just mentioned one has to take into
consideraticn also the possibility of postoperative infection and for-
eign body reaction. These complications, though comparatively rare
since the widespread prophylactic use of antibiotics, are nevertheless
a possibility which must be recognized. In the few cases which we
have encountered it has been our impression that infection was not
due to lack of sterility of the implant or the solution in which it was
kept, but rather to the presence of pathogenic organisms in the
operative field. One must, therefore, be extremely careful to avoid
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operating on a patient who has recently suffered an acute upper
rspiratory infection, or in the presence of an active sinusitis.

In a further effort to avoid contamination from within the
nasal cavity, it has been our practice in most cases to introduce the
implant through an incision in the midline of the columella near the
tip of the nose. The advantages are that the field can be completely
sterile, which is not always the case with intranasal incisions, and
the pocket which receives the implant is completely shut off from
the intranasal cavity. Another advantage of this approach is that
the pocket can be tunnelled more accurately since it is approached
directly in the midline, whereas an intranasal incision must be in one
or the other vestibule, which involves displacing the tip in order to
maintain the midline dissection. If the incision is accurately placed
in the midline and carefully sutured without tension, the resulting
scar will be scarcely noticeable even on close inspection.

As for foreign body reactions, it is difficult to account for this
occurrence inasmuch as in the instances where they were observed,
the cartilage came from the same batch where the preponderance of
successful takes would indicate that intolerance was not due to the
cartilage itself. It is significant to note, however, that foreign body
reactions were more common in columellar implants than in the
dorsal. I believe this can be accounted for by the fact that the
columella is subjected to greater stress than the nasal dorsum, due
to traction of the upper lip in talking and eating. Also, the columella
is more exposed to trauma. These factors also account for the more
frequent absorption of columellar struts than is the case with dorsal
implants. Stress and tension due to the scars of previous surgery or
trauma will certainly predispose to rapid absorption of a cartilage
implant in most cases.

The situation as regards dorsal implants is different. Here a
properly shaped implant that is not introduced under tension can
become firmly attached to the underlying bone and remain intact for
an indefinite period of time. I have found it advantageous to ele-
vate the periosteum over the nasal bones up to and beyond the nasion
and to roughen the bone with a rasp. A firm fibrous union takes
place between the roughened bone and the cartilage, which fixes
it so that it is immobile. At the same time the lower portion of the
graft which is less firmly attached is capable of being bent from
side to side in conformity with movements of the mobile portion of
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Fig. 3.—Cartilage removed after having been in situ over five years.

the nose. This makes it more desirable than a bone implant, which
is too rigid if it is long enough to extend below the lower end of the
nasal bones. Furthermore, experience is beginning to accumulate to
show that a bone implant which is not in contact with bone is likely

to be absorbed.?

With regard to the prevention of curling, I have found this
complication extremely rare when the implant is cut from the core
of the full thickness through its long axis, thus balancing the cortical
and medullary portions. This is illustrated in Figure 1, which also
demonstrates how the upper end of the graft is bevelled so as to fit
closely into the curve of the nasion.

In order to insure fixation of the implant exactly in the midline,
it has been my practice to apply mild pressure with a well-padded
molded copper splint for a period of at least four days.

As to permanence of these dorsal implants, I have observed
cases for as long as twenty-five years without noting any appreciable
diminution in their size or shape. Examinations of specimens re-
moved after a long period of time show a remarkable degree of pres-
ervation of the cartilage stroma despite loss of viability of the cells

(Eig. 3.
In this connection, the case reported by Brunner* is particularly
significant, at least to me. I recognized the photos as those of a
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Fig. 4.— Patient operated upon in 1924.

Fig. 5.—Same patient re-operated upon in 1946 (Brunner).



100 SAMUEL SALINGER

patient upon whom I had operated in 1924, and I am grateful to
him for permission to reproduce them (Figs. 4 and 5). Brunner
reported the histologic status of the cartilage which I had implanted
and which, for good reasons, he found it expedient to remove. He
found the columellar portion in a good state of preservation, whereas
the dorsal portion was broken up and partly absorbed. It may be
that his explanation of the latter circumstance is correct, because it
is likely that with the passing of years the nose may have been the
site of some trauma. However, it has been my experience that dorsal
implants when properly affixed to the underlying abraded bone sur-
vive much longer than do the columellar.

In addition to its use in the nasal dorsum and columella, I have
found that small bits of cartilage can be successfully employed to
fill minor depressions which seem to annoy many patients (Fig. 5).
In these cases it is best to use thin slices taken from a cross-section
of the whole cartilage. Even though such thin segments are likely
to be absorbed, experience has shown that the fibrous tissue which
replaces them is adequate for the maintenance of the desired con-
tour. I have used implants of this nature to restore the contour of
the alae and columella where irregularities have resulted from trauma
or previous surgery. I have also found a small segment of cartilage
useful in filling out a flat nasal tip as described by Sheehan.”

In conclusion, I wish again to emphasize the points which were
elaborated in the paper and which will make for a higher percentage
of successful takes. These are:

1. Employment of young adult cartilage only.
2. Proper cutting and shaping of the implant.

3. Scrupulous care in the preparation of the bed which is to
receive it.

4. Under no circumstances to introduce the implant under
tension or in areas where excessive scarring is likely to cause pressure,
thus favoring absorption or distortion of the graft.

25 E. WASHINGTON STREET.



CARTILAGE HOMOGRAFTS IN RHINOPLASTY 101

Fig. 6.—Irregularities in alar margin from previous surgery filled in
with thin discs of cartilage.

R

Fig. 7.—Distortion due to infection: corrected by single dorsal implant
of cartilage.



102 SAMUEL SALINGER

Fig. 8.—Distortion of columella and nares due to trauma: correction
by repositioning of lower end of septum. Cartilage implant entire length
of columella introduced through the horizontal scar which was opened
and resutured.
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DISCUSSION

James M. RosB, M.D.: Samuel Salinger always presents a clear paper and
all T have to say is this, that this paper should be read to the residents in the
hospital once a month.

Aucust L. Beck, M.D.: I don’t understand why the external incision or
dorsal incision that Dr. Salinger has used is not used more. If you have a clean
case, such as he has presented here, you put in a subcuticular suture very carefully
with the finest kind of a needle, and you have very little scarring. In most of
those cases it is so slight you could not notice it readily; even though you are not
presbyopic you could not notice it two or three feet away. I also found it useful
in one case which I will tell you about that was infected. One of my medical
friends at home wanted the hump taken off his nose and I put him off for several
years. I did not want to tackle it at all. I saw the difficulties that might arise
when you work on a doctor. He pestered me so much that I finally said to him,
“T will tell you, if you come up to Boston with me, I will put you in touch with
Dr. Kasanjian and there you will get the best possible job you can get in this
part of the country.”

This was some years ago. I must have had a premonition but as happens many
times with doctors, this thing got infected. Dr. Kasanjian did the stereotyped
rhinoplasty but as happens many times this thing got infected and he did not stay
up there very long and came home and was under my care. He developed an
abscess over the dorsum of his nose and I had to incise it. There was no choice.
I made a midline incision in the dorsum of the nose, put in a little drain and
you would be surprised, after a few months’ time, how difficult it was to see that
fine scar, even in that infected case. So I have also done the columella externally.
I like the external approach better than via the nostril. T don’t think there is a
dirtier place in the body than the nostrils, except perhaps at the other end of
things.



VACUUM FRONTAL SINUSITIS—ABSORPTION OF AIR
FROM THE FRONTAL SINUS

AN EXPERIMENTAL STUDY ON DOGS

JouN ]J. BALLENGER, M.D.
AND
Howarp C. BALLENGER, M.D.

CHicAGo, Iit.

The medical literature contains scant information as to what
happens to gases trapped in the middle ear by closure of the eustachian
tube or in a paranasal sinus by closure of the sinus duct. Sluder and
many others have written about a “vacuum headache” which pre-
sumably is due to a relative vacuum in the diseased paranasal sinus
but the literature contains no sound observations on the possibility
of such a condition. On theoretical grounds it would seem that air
could be absorbed via the blood stream as in the case of atelectasis
and other conditions. Hilding has proposed a theory that ciliary
action in the sinus ducts or eustachian tubes could remove quantities
of mucus and encased air.

The frontal sinuses of dogs were chosen for the experiments
because of their relative large size; an important factor when ease and
accuracy of gas measurements in a closed cavity are essential. What
was needed was the following: 1. An air-tight closure of the duct
leading from the sinus to the nose and 2. Another air-tight connec-
tion between the closed sinus and a manometer which could measure
changes in volume and pressure of the gases trapped within the
sinus.

The precise procedure followed is given below but a prior word
concerning the most difficult problem, technically, encountered might

From the Department of Physiology and Otolaryngology, Northwestern Uni-
versity Medical School, Chicago, Illinois.
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be given. The problem of securing an air tight obstruction of the
nasofrontal duct was difficult to solve. Obstruction of the duct
from the sinus end required a sufficiently solid plug to preclude any
movement of mucous or other secretions by ciliary action as well as
being air tight. None of the various substances tried such as petro-
latum-saturated gauze packs, dry gauze packs, liquid paraffin dropped
into the duct orifice, or a shaped soft rubber plug inserted into the
sinus end of the duct to form a tight seal could be done successfully.
Either bleeding occurred when the plug was forced into the duct or
the plug was not sufficiently tight to prevent the passage of air.
Blood in the sinus was undesirable because possible diffusion of the
gas in the sinus directly into the capillaries would be altered and the
blood itself would cause volume changes.

It was finally found most feasible to drill a small trephine hole
through the nasal bones over the naso-frontal duct just inferior to
the floor of the sinus and to obstruct the duct by external pressure
by packing through that portal. It would have been ideal if the
duct could have been obstructed by dissecting it out and then ligat-
ing but this proved technically impossible. A satisfactory arrange-
ment, detailed below, was found by snuggly inserting dry gauze
packing through the trephine hole directly on top of and around
the naso-frontal duct until it was completely obstructed.

The experiments were made on 15 dogs in which 23 different
frontal sinuses were used. The average weight was 22.3 pounds and
the average volumes of the frontal sinuses were for the right and
left respectively, 3.1 and 2.6 cc. Each animal, before being used,
was carefully inspected for evidence of disease. Particular attention
was paid to the respiratory tract when searching for evidence of
disease. Anesthesia was secured by the intravenous injection of 6.5 %
nembutal until a sufficient depth of anesthesia had been reached.
From time to time additional amounts of intravenous nembutal were
needed to maintain the anesthesia. The animals were observed from
60 to 240 minutes before terminating the experiments.

In preparing the animal after anesthesia had been obtained a
trephine hole was made on the animal’s nose over the nasofrontal
duct. The hole was approximately 1 cm. in diameter and usually
was located approximately V2> cm below the floor of the frontal sinus.
In removing the bone the mucous membrane was not excised as
occurs when a trephine opening is made into the frontal sinus (de-
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Fig. 1.—The apparatus used to measure volume changes.

scribed below). Rather the mucous membrane was elevated from
the under surface of the nasal bone and the ascending process of the
maxilla over an area corresponding to that occupied by the fronto-
nasal duct. Obstruction of the duct was done by packing % inch
gauze snuggly around and on top of the naso-frontal duct.

A second trephine opening of approximately 1 cm in diameter
was then made through the anterior bony and mucosal wall of the
frontal sinus, picking the highest dome of the sinus as the site for
the hole. As soon as entry to the sinus was gained a careful inspec-
tion for blood was made and if more than a little blood-tinged fluid
was seen the experiment was terminated. If the sinus was clean of
blood a rubber stopper carrying a No. 16 blunt needle in its center
was immediately fitted snugly into the hole. The needle was then
connected by means of rubber and glass tubes to a 1 cc pipette grad-
uated in 1/100s. This pipette was held horizontally on a level with
the sinus and contained a colored drop of alcohol as an indicator.
This volumetric scale was insulated against changes in volume pro-
duced by variations in room temperature by enclosing the horizontal
1 cc pipette (except for the tip which received the rubber connec-
tion) in a water jacket.

A closed system of the frontal sinus, connecting tubes, and
horizontal 1 cc pipette was thus created and any change in volume
of the gases within the sinus was reflected in the motion of the colored
drop.

After conclusion of the measurements the efficiency of the naso-
frontal duct-block was tested by substituting a water manometer for
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Fig. 2.—Diagram of the snout mask used during experiments when
oxygen was administered.

the 1 cc pipette. Only those cases in which the block withstood the
weight of 20-50 cm of water were included. The frontal sinus of the
animal was finally opened and examined for blood, mucus or other
contents. If time and the animal’s condition permitted first one and
then the other frontal sinus were tested.

There were three series of experiments, the first using the set-up
described above, was designed to measure changes in volume. The
second series of experiments was designed to measure changes in pres-
sure. The apparatus necessary in this case was the same as that de-
scribed above with the addition of a second manometer-tube, held
vertically, interposed between the dog and the horizontally held 1 cc
pipette. Then either of two things was done. Either (a) the volume
was followed for a short period and when it began to fall indicating
beginning reduction in the volume of gas the pressure tube was
opened and the volume tube blocked off or (b) the pressure was
followed throughout. The tip of the vertical pressure tube was
immersed in water and measurements of the height in mm of the
water column were made.

The third series of experiments was done using either the volume-
measurement or the pressure-measurement apparatus. After follow-
ing the animal for 15 to 45 minutes commercially pure oxygen was
administered to the animal in an effort to reduce the pN, of the
blood and thereby theoretically enhance the speed of absorption of
the air trapped in the frontal sinus. The gas was administered by
a snout mask containing an intake valve for the oxygen and an out-
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Fig. 3.—The - points indicate an experiment in which the volume
continued to rise after the first 10 minutes, the black dots an experiment
in which the volume fell after the first 10 minutes.

let valve for the expired air. On inspiration the former valve would
open, permitting oxygen to enter the mask, and on expiration the
latter valve would open, permitting expired air to be forced out.
Thus the re-breathing of carbon dioxide was held at a minimum.
Post-mortem examinations were done on all the sinuses.

RESULTS

1. Volume changes in closed sinuses.

Of the 23 sinuses studied the volume increased in every case for
the first 10-20 minutes. To what extent this increase in volume of
the trapped gases can be attributed to changes in temperature was
investigated by calculations based on Charles’ law which states that
the volume of a gas varies directly with the absolute temperature,
the pressure remaining constant. The air entered the sinus at room
temperature but after closure of the trephine openings, thus trap-
ping the air in the frontal sinus, the temperature of the trapped air
rose to near that of the body temperature and, according to the law
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Fig. 4—Experiments in the gas volume continued to rise after the
first 10 minutes.

of Charles the volume must have increased. To calculate how much
the volume changed the following formula was used:

VAl B-pH.O
Vi = X
a5 B-p.H.O

where V, the new volume of the trapped gases

V the original volume of the trapped gases

T, the absolute temperature of the trapped gases after they
have increased to near body temperature

T the absolute room temperature
B the barometric pressure, assumed to be 740 mm mercury.

p:H.O the partial pressure of water vapor at intrasinus tem-
perature

pH.O the partial pressure of the water vapor at room temper-
ature
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Fig. 5.—Six experiments in which a fall in volume was observed. The
points between the arrows were used in calculating the mean rate of fall.
(Also Exp. 21)

The intrasinus temperature was measured simultaneously with the
rectal in four dogs and, after a period of approximately 20 minutes,
was found to average 4°C lower. In the above calculations T, is
taken as the rectal temperature minus 4°C. The value for the initial
intrasinus temperature, T, is taken as room temperature. This is
not strictly accurate, inasmuch as the initial intrasinus temperature
probably lies somewhat above room temperature.

The observed increment in volume of the trapped gases at 10
minutes is plotted against the calculated increment due to the in-
crease in the temperature of the gases. If there were a perfect equal-
ity between the observed increase in volume of the gases at the end
of 10 minutes and the theoretical increase due to increased temper-
ature of the gases the plots would fall on the solid line. The fact
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Fig. 6.—The five experiments in which a fall in pressure was observed.

that all but two of the 19 points are below the solid line indicates
that although the temperature change must have contributed to this
initial increase in volume other factors operating in the reverse di-
rection may also have been involved. The error made in the calcu-
lations in assuming the initial intrasinus temperature to be identical
to room temperature, as pointed out above, may be enough in itself
to cause the points to fall below the solid line. If the initial intra-
sinus temperature were taken as midway between the room temper-
ature and the final intrasinus temperature then the points do lie close
to the solid line.

Following the initial rise in volume of the trapped gases, in 11
of the 23 sinuses experimented upon, the volume continued to rise
for the duration of the experiment and in the remaining 12, the
volume decreased. The courses of the volume changes are indicated
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separately for those which continued to rise and those which reversed
and began to fall.

In calculating the average rate of rise in volume the plots from
10 minutes to the termination of the experiment as given in experi-
ment numbers 5, 6, 7, 8, 9, 10, 11, 12, 13, and 14 were used. The
average rise in volume was found to be .001841 cc/min.

To obtain the average rate of decrease in volume plots between
the two arrows in experiments numbers 1, 2, 3, and 4, and 21 were
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Fig. 8.—The effect of O, inhalation (dash) on pressure within the
frontal sinus.

used, the average rate of decrease in volume was found to be .00252
cc/min.

Only one experiment, number 21, showed a reduction below
the original volume. However, if the expansion of the trapped
gases due to temperature changes is excluded 12 of the 21 showed
a reduction below the original volume. In making this calculation
the increase in volume due to the temperature change was subtracted
from the observed volume at the time the volume measuremnts were
terminated. Those experiments showing a fall below the original
volume were numbers 3, 4, 11, 15, 16, 17, 18, 19, 20, 21, 22, and 23.
Those not showing this fall below the original volume were num-
bers 1, 5, 6,7, 8, and 10. Experiments 12, 13, and 14 showed essen-
tially no volume change after the first ten minutes.

2. Pressure changes in closed sinues.

In the five sinuses experimented upon in this group the volume
had begun to fall, before the volumetric apparatus was closed and the
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TABLE E.
NEGATIVE PRESSURE RATE OF FALL
EXPERIMENT DEVELOPED IN PRESSURE
NUMBER : mmH20 mm /min

16 10.5 .184

il 1155 250

18 66. 1.65

19 LT 687

20 30 .010
mean 20.67 56

manometer opened. The detailed data are given in Table E. The
greatest negative pressure recorded was in experiment number 18 and
was 66. mm water. The average for the group other than experi-
ment 18 was 9.34 mm water.

3. The effects of oxygen inhalation on volume and pressure changes.

In experiment number 6, 7, and 8 the volume of the gases trapped
in the frontal sinus was increasing when the inhalation of oxygen
was instituted. In none of these three experiments was the increase
in volume of the trapped gases reversed by the inhalation of oxygen.
This was contrary to expectations, since by inhaling oxygen the pN,
is reduced and absorption of the trapped nitrogen should be thereby
enhanced. In experiment 21 the volume of the gases had fallen be-
low the original volume when oxygen-inhalation was started. In-
stead of the expected increase in the speed of absorption of the trapped
gases, the volume change immediately reversed itself and began to
increase. On the replacement of oxygen with air the volume again
began to fall, only to increase again after the reinstatement of oxygen-
inhalation.

In experiments 18 and 20 oxygen-inhalation was inaugurated
after a fall in pressure was being recorded on the manometer. Rather
than the expected further decrease in pressure, the pressure increased
after the onset of oxygen-inhalation by the animal.
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Post-mortem examinations carried out on each sinus experiment-
ed upon displayed a variable accumulation of small amounts of blood
and mucus. In no case was a gross edema of the mucous membrane
seen.

DISCUSSION

From a theoretical standpoint air, or other gases, should be ab-
sorbed from a paranasal sinus where they have been trapped the same
as in the cases of trapped gases in atelectasis, pneumothorax, pneumo-
peritoneum, subcutaneous emphysema and gaseous distension of the
intestine. The evidence obtained in these experiments which indicates
that there is a partial absorption by the blood of gases trapped in a
dog’s frontal sinus is as follows:

a. The values recorded for the observed increment in volume of
the trapped gases at the end of 10 minutes, with two exceptions, are
regularly less than the theoretically predicted values on the bases of
increase in volume due to the temperature change. This indicates
that some other factor, possibly absorption, was operating to decrease
the volume of the trapped gases.

b. 1In 15 of the 21 sinuses reported in these experiments (No. 2
and No. 9 excluded because of incomplete data) the volume at the
termination of the volumetric recordings was below the original ob-
served volume. In five of these experiments the pressure was measured
and found to be negative.

c. These observations suggest that gases were absorbed from
the closed sinus cavities. The rate of absorption in five successful
experiments (Numbers 1, 2, 3, 4, and 21) averaged 0.00252 cc/min
or about 0.09% of the total volume per minute which is a rate con-
siderably in excess of the ability of the lung to absorb gases as pointed
out below.

There are several factors which indicate that absorption of gases
trapped in a dog’s frontal sinus should be a much slower process
than occurs for example in the lung alveoli.

a. In the dog’s frontal sinus the surface area available for ab-
sorption of the trapped gases is small compared to the lung alveoli.
To calculate the surface area of the sinus it is assumed the shape of
a sphere which would under-estimate the surface. Then, knowing
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the average volume of the 23 sinuses examined to be 2.8 cc, the
surface area of the average sinus is obtained as follows:

Volume of a sphere = 4.189r%
- 1 = 2.8/4.189 = .666
B — 873
Surface’ of Spheret — 12157
= 12.57 x .873*> = 9.58 cm’®
Sticfaeel of sifis T «— 9518 cm?

Comparing this with the surface of the lung alveoli, 70 square
meters (73), reveals how much more efficient the lung should be in
absorbing gases.

b. The sinus mucosa is approximately 1 mm thick in contrast
to the alveolar walls which are only one cell layer in thickness.

c. The sinus mucosa is relatively avascular compared to the
alveolar walls. The result of b. and c. is that the average distance
the trapped gases would have to diffuse is relatively greater than is
the case of the gases contained in the lung alveoli. A comparison
can be made here between the surface area of the lung alveoli related
to the thickness of the alveolar walls (assumed to be .01 mm) and
the corresponding figure for the sinus.

Alveoli:

A 7x10°
Area (A)/Thickness (t) = — = — 7xlb’
& .01

Sinus:

Area/Thickness = 9.58/1. = 9.58

Thus the lung alveoli should be, on this basis, 7 x 107/9.58
.729x 107 times as effective in the absorption of gas as the sinus.

In experiments Numbers 1, 2, 3, 4, and 21 the observed average
value for the absorption of gas was 0.00252 cc/min. This figure
multiplied by the value representing the greater efficiency of the
lung as compared to the sinus gives a product of 18370.8 cc/min
which is far greater than the known capacity of the lung for ab-
sorption.
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Thus though several factors have been pointed out which in-
dicated that the sinus absorb gases slowly compared to the lung the
observed values indicate the opposite.

There are a number of uncontrollable factors which may ac-
count for the inconsistency of the results.

a. The changing permeability of the sinus mucosa to the ab-
sorption of gases may be due to a variable covering surface layer of
fluids, blood, mucus, etc.

b. Variable vasodilation and vasoconstriction may cause changes
in the thickness of the sinus mucosa and thus decrease and increase
respectively the volume of the sinus.

c. The presence or absence of secretions, hemorrhage, trans-
udates in the sinus lumen, may alter the sinus volume.

The most surprising part of the work was relative to the respir-
ation of commercially pure oxygen by the animal in an effort to in-
fluence the speed of absorption of the trapped gases from the frontal
sinus. Theoretically the respiration of oxygen should have rapidly
lowered the pN. of the arterial blood and thereby greatly increased
the absorption of the nitrogen fraction (approximately 79%) of the
trapped air. Instead of the expected result respiration of commer-
cially pure oxygen lead to an opposite one. In those cases where ‘the
volume of gas was decreasing the inhalation of oxygen by the dog
immediately lead to an increase in the gas volume. Similar unex-
pected results were obtained when a manometer was used instead
of the volumetric apparatus. In this case instead of the theoretically
expected accelerated fall in pressure there was a decrease in the neg-
ative pressure after the institution of oxygen respiration.

Possible explanations which relate to these unexpected results
after respiration with oxygen include the following:

a. The possible diffusion of oxygen into the sinus lumen. If
the inhalation of commercially pure oxygen by the animal increased
the pO, of the blood perfusing the sinus mucosa above that of the
oxygen in the trapped air there would be a diffusion of gas from the
blood to the trapped air, thereby increasing the trapped gas volume.
Against this possibility is the fact that tissue oxygen tensions are little
affected by oxygen inhalation in the absence of arterial anoxemia,
because the extra dissolved oxygen amounts to only a fraction of the
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oxygen consumed by the tissues, so that venous oxygen tensions re-
main essentially unchanged. It is unlikely, although possible in prin-
ciple, that the utilization of oxygen by the sinus mucosa is so small
that it is bathed essentially by arterial blood: if this were true, oxygen
inhalation might raise the mucosa pO. and permit diffusion of oxygen
into the sinus cavity.

b. Possible changes might occur in the absorbing qualities of
the surface of the mucous membrane. For example a sudden exuda-
tion of blood or serum concommitant with the inhalation of the oxy-
gen would decrease the speed of absorption of the trapped gases as
well as encroach on the sinus lumen. To explain the reversible effect
of oxygen inhalation, a sudden absorption of this blood or serum
would have to be visualized and this does not seem reasonable.

c. Possible changes might occur in the caliber of the mucosal
blood vessels. If oxygen inhalation were in some way able to produce
a reversible vasodilation in the mucosal blood vessels, with a resulting
change in the mucosal thickness, the observed results could be ex-
plained. Perhaps this is the most likely explanation of the phe-

nomenon.

The question arises as to whether the absorption of trapped gas
in a paranasal sinus can explain the so-called “vacuum headache.”
In «¢he five experiments in which pressure was measured an average
-20.67 mm water was obtained and this does not seem of sufficient
degree to produce a sinus pain of that nature. '

SUMMARY AND CONCLUSIONS

1. In 15 normal dogs under nembutal anesthesia a trephine
opening was made through the anterior wall of the frontal sinus and
the normal ostium occluded. Changes in pressure or volume of the
gases enclosed within the sinus were then recorded from the trephine
opening.

2. Of the 23 frontal sinuses in which volumetric measurements
were made, all showed an initial 10 minute increase in volume of the
trapped gases, but this increase was of less magnitude than expected
on the basis of the temperature change alone.

3. After this initial 10 minute period the gas volume decreased
in 12 of the 23 and increased in 11. The average rate of volume de-
crease was .002520 cc/min; the average rate of volume increase was
.001841 cc/min.
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4. Substitution of a manometer for the volumetric apparatus
in five cases where the volume was falling indicated the development
of a negative pressure. The greatest negative pressure recorded was
66. mm water and the average for the group was 20.67.

5. These results indicated that if absorption of trapped gases
occurred in the sinus, the rate was very slow and only very small
negative pressures developed. However, even this slow rate was
greater than expected on the basis of a comparison with the lung.
The inconsistent behavior indicates that other processes, such as vaso-
motor changes, secretion, bleeding, edema probably complicated the
results.

6. The inhalation of 100% oxygen instead of accentuating the
absorption of gases as expected, produced a readily reversible effect
interpretable as either an increase in volume of the trapped gas or as
a decrease (vasomotor) in volume of the sinus cavity.

DISCUSSION

ARTHUR W. PrOETZ, M.D.: It is a great satisfaction to hear reports of such
a carefully conducted series of experiments on this old question of sinus pressures.

Without having read the paper carefully I will not attempt to go into detail.
It occurs to me that the one factor which Dr. Ballenger mentioned, namely, changes
in vasomotor pressure in the sinuses, has a good deal to do with the results. This
was not overlooked by him.

Just before this experiment was conducted, there was surgical interference
with the duct and a trephining of the opening. This would set off a series of
reactions which might affect the blood vessels. Probably the swelling of the
blood vessel has more to do with the vacuum than anything else. These pressures
were, as I understand, from 2 to 66 mm of water, which is at its maximum six
times the pressure of normal breathing. About 10 mm constitute the normal cycle
of breathing and in an inflaimmatory condition these vascular changes are much
greater than they are under experimental circumstances.

I have talked about absorption with physiologists and they say that tests must
be made on individual tissues because the absorptive qualities of various tissues
for various gases differ through the body. The swim bladder of a fish, for ex-
ample, contains almost pure oxygen. That is a particularized function of that
membrane. Nothing of that sort has ever been shown in the nose and the chances
are that the absorption of gases is constantly complicated by variations in the
blood system. We have shown some time ago that the mucosa lining the sinus
can swell to several times its normal thickness in a matter of minutes or hours
changing the air volume in the sinus to a considerable extent without the patient’s
being conscious of it. Whether that is enough to produce headache under some
circumstances I don’t know but I should think so.
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Howarp C. BALLENGER, M.D. (closing): I have no further remarks other
than in our opinion the varying reactions were probably vasomotor. Occasionally
a hissing sound as of air entering the frontal sinus may be heard when inserting
a small sized silver cannula into the frontal nasal duct, into the frontal sinus.
It would be strange indeed, I think, to find the frontal sinus the only cavity in
the body in which absorption of gas or air does not occur.



SURGICAL TREATMENT OF CHRONIC FRONTAL
SINUSITIS

Guy L. BoypeEn, M.D.

PorTLAND, ORE.

It is my purpose in this paper to bring before you a method first
described by E. C. Sewall® in 1935 at the Western Section of the
American Laryngological, Rhinological and Otological Society meet-
ing and subsequently published in the Archives of Otolaryngology
in June, 1935, for the cure of chronic frontal sinusitis. I believe all
are agreed that the handling of the nasofrontal duct is the greatest
obstacle in the cure of this disease.

Many procedures have been described, such as mucous membrane
flaps, skin grafting the newly made opening, the use of various tubes
to be retained in the new opening for various lengths of time, such
as the Ingalls® gold tube, the use of rubber tubes left in for various
lengths of time, the use of tantalum foil as described by Goodale® and
the acrylic obturator as described by Erich and New.* Also mention
should be made of the work of Walsh® in which he described a method
whereby the nasofrontal duct is left intact. However, we believe
that in chronic frontal sinus disease, at least, the anterior ethmoid
sinuses are diseased and, if so, they should be removed. With their
removal it certainly is a difficult problem to leave the frontal duct
intact.

Brown® in 1941 mentions the mucosal flap of Sewall and states,
“Mucosal grafts as advocated by Sewall are of distinct advantage.”

Lothrop” thirty-seven years ago stated, “Frontal sinusitis is
caused and kept up by infection and obstruction; but if very free
drainage is established and the sinus is made easily accessible to in-
tranasal treatment all fistulas will close, all subjective symptoms will
disappear, and the discharge from the sinus will cease or will be re-
duced to a2 minimum.”

From the Department of Otolaryngology, University of Oregon Medical
School.
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Kernan® states, “The most popular and successful operation is
one that removes the floor only, without disturbing the anterior wall,
which in a great measure eliminates the possibility of osteomyelitis
of the skull. To Jansen® belongs the credit of first describing in 1894
the cardinal principles and technique of such an operation. Knapp,*
in 1899, reported a successful case, but it was Lynch in 1921' who
vigorously put forward the advantages of this type of operation.
Sewall,’? in 1926, published his technique which has been amplified
and refined by Ferris Smith,™ and others.”

However, it was not until 1935 that Sewall published an article
in which he described in detail a method of using a mucoperiosteal
flap to insure a permanent opening into the operated frontal sinus.
Very little mention in literature is made of this procedure except to
state that it had been tried but had been found unsuccessful. I hope
to show in reporting fifty-seven successful operations done by the
staff of the University of Oregon Medical School, and twenty of
these were operated by myself, that in our hands it has been very
successful. In fact, all have been symptom free following the oper-
ation. My oldest case was operated upon in the summer of 1935.
He was seen by me a few months ago and was symptom free and had
a good opening into both frontal sinuses. Some of you have seen a
motion picture of this procedure which I showed at the American
Academy in Chicago in 1950.

R. L. Goodale has stated, “After reviewing one hundred and
ninety frontal sinus operations that the following seemed to be the
cause of failure in the Lynch type of operation:

“l. Complete removal of the floor of the frontal sinus,
2. Removal of the spine of the frontal bones,

3. Removal of enough of the ascending process of the superior
maxilla to give access to the anterior ethmoid region.

4. Complete ethmoidectomy and opening of the sphenoid sinus
for drainage if the latter is involved. But even where this technique
had been observed, a large number of operations had been failures
because of adhesions. The prevention of scar tissue at the site of the
nasofrontal duct is difficult to obtain. This region is involved in
the ethmoidectomy so that the nasofrontal duct is removed as an
anatomical structure. The area becomes merely a wide open passage.”
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I would add that a thorough removal of the frontal sinus lining
is also essential.

As has been said before, probably the greatest obstacle to the
cure of chronic frontal sinus disease is the problem of handling the
nasofrontal duct, and, in my opinion, all efforts to preserve the naso-
frontal duct are the chief causes of failures in frontal sinus surgery.

We prefer local anesthesia. One hour before operation we give
nembutal 175 grains. One-half hour before operation, we give mor-
phine sulphate 7/ grain and atropine sulphate 1/150 grain. Cocaine
crystals and adrenalin 1-1000 are brushed throughout the nasal cavity.
Then we use regional anesthesia consisting of one or two per cent
novocaine into which is added ten drops of adrenalin to the ounce.

Sewall advocated the complete removal of the duct and an open-
ing made large enough and covered by a mucoperiosteal membrane
from the nose to prevent granulations from forming causing ad-
hesions, which are the causes of failure.

True, it is an operation that must be done with the utmost care
in order to preserve the flap; it is a time consuming operation be-
cause to save the mucoperiosteal membrane for a flap and to remove
every vestige of the floor and the sinus lining, especially in a large or
shallow sinus, taxes the ingenuity of the surgeon. It, however, can
be done. Also it can be accomplished successfully on cases in which
sinus surgery has been previously done.

Most writers speak of curetting the lining from the sinus but
this should never be done. The lining should be separated from the
bone by dull periosteal elevators. It is desirable to have remote
portions of the sinus cavity obliterated by granulation tissue and
this cannot take place unless the original lining is entirely removed.
If one is not sure that every portion of the membrane has been re-
moved, picric acid-acetone solution may be used. This consists of
5 per cent picric acid in 35 per cent acetone solution, as described
by Ferris Smith'® in 1934. This toughens the membrane and makes
its removal much easier. It is our belief that at least the anterior
ethmoid sinuses and usually all the ethmoid sinuses are diseased where
we have chronic disease of the frontal sinuses. Consequently we
advise removal of at least the anterior ethmoids in order to obtain
satisfactory results.
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Fig. 1.—Anatomy of areas from which mucoperiosteal flap is obtained.

Fig. 2.—Showing incision and the burr hole uncovering the mucoperi-
osteal membrane.
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SHOWING IN
-FLAP AREA

Fig. 3.—Showing the entire mucoperiosteal flap uncovered.

In performing the fronto-ethmo-spehnoid operation, the fol-
lowing technique should be followed. The skin incision is a curved
one, following the inner angle of the o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>