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NINETY-SIXTH ANNUAL MEETING

OF THE

American Laryngological Association
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HyaTtt REGENCY ATLANTA
ATLANTA, GEORGIA

APRIL 6 aND 7, 1975

The Ninety-sixth Annual Meeting of the American Laryngological Association
was called to order by the President, Joseph H. Ogura, M.D., of St. Louis, Missouri,
in the Phoenix Ballroom of the Hyatt Regency Atlanta, Atlanta, Georgia, on Sunday,
April 6, 1975, at 8:15 A.M.
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PRESIDENTIAL ADDRESS

Josepa H. Ocura, M.D.

It is indeed a great honor to serve dur-
ing this year as President of the Ameri-
can Laryngological Association, one of
the oldest medical societies in America.

For many years, papers presented be-
fore this Society, before the advent of
antibiotics, were concerned with infec-
tions, oncology, tumors, endoscopy, and
surgery of the nasal sinuses and larynx.
Naturally, research was then not as well
developed as today because sophisti-
cated methods of investigation were not
available. It is an interesting and profit-
able experience to peruse through the
Transactions of this Association. In the
late forties and fifties we entered a peri-
od of recession where the training pro-
grams were threatened by a lack of good
potential candidates. We were frankly
worried about our future.

Fortunately, with the help of NINDS
training programs during the fifties, the
improvement of our training prepared
many programs for a greater thrust in
research. The potential candidates for
training greatly increased, until now we
are substantially overcrowded in the
many urban communities.

With the gradual evolution and chang-
ing concepts of graduate education,
rhinology and laryngology have assumed
their positions among the surﬁical dis-
ciplines in the broad field of head and
neck surgery. Our membership reflects
an increasing number of newer members
whose primary interests are in this area.

It is only natural that otolaryngolo-
gists, whose consuming interest is con-
cerned with organic pathology, with in-
creasing experience would gravitate to-
ward clinical research and patient care
of benign and malignant diseases of the
head and neck. Thirty years ago, not
many of us handled the broad field, but

1

in the last twenty years increasing num-
bers of residents are better trained and
in some institutions exceptionally well
trained.

Uniformity of training, while ideal, is
practically an impossibility. Today the
pressing problem of training young men
to be competent in the broad field of
head and neck seems insurmountable.
There is just not enough clinical material
to equally train everyone. One cannot
“squeeze blood out of a turnip.” There
are only 30,000 new head and neck can-
cers a year for the 350 new otolaryngolo-
gists a year, 1,200 new general surgeons,
and 100 plastic surgeons. This is a grand
total of 1,650 residents. If every patient
was a surgical candidate, these 30,000
cases, evenly divided, would give 20
cases per resident. Since the overwhelm-
ing number of cases are private, the
numbers dwindle between otolaryngolo-
gists, general surgeons, plastic surgeons,
and radiotherapists. The factual evidence
of individual resident experience, as seen
on the Residency Review Committee for
otolaryngology, must certainly exist for
general surgery and plastic surgery; uni-
form experience for candidates taking
their respective board examinations must
be far short of adequate for competency.
Perhaps, in the long run, with PSRO
legislation, those few who do have ade-
quate experience will be recognized as
competent. The sheer evidence points to
one conclusion and that is that the future
of head and neck surgery will be medi-
cal-center-oriented. With rapid and avail-
able transportation, there is little need to
do complicated operations in small com-
munity hospitals where adequate medi-
cal backup care is not available.

Basic and clinical research of a more
sophisticated level has been appearing
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in our programs. This is good. We need
more of it.

As our specialty continues to evolve,
the three surgical disciplines have come
together on a national level in Washing-
ton under the auspices of the National
Cancer Advisory Board (of which I am
your representative) to formulate the
National Head and Neck Cancer project
to develop better ways of combating can-
cer. This national cadre is composed of
radiotherapists, pathologists, and epi-
demiologists seeking answers as quickly
as possible to apply to patient care.

Through such an interdisciplinary coop-
erative study, we hope to establish bet-
ter methods for determining better care
through pooled information which is
carefully studied, the results imple-
mented, and the information dissemi-
nated in a manner no one individual can
achieve in a lifetime.

I do not pretend to know all the
answers nor what is best for our special-
ty. But our cooperative approach on a
national level with identification on
equal basis seems best for all of us. In-
deed, the future of otolaryngology is
bright.



INTRODUCTION OF GUEST OF HONOR,
FRANCIS E. LEJEUNE, SR., M.D.

Josepr H. Ocura, M.D., PRESIDENT

I have the great pleasure of introduc-
ing our guest of honor to the American
Laryngological Association. He was born
in Louisiana in 1894 and graduated from
Tulane University Medical School in
1920. He completed his training in
Louisiana and rapidly rose through the
ranks of Assistant Professor and Associate
Professor to Professor of Otolaryngology
at Tulane University. He was appointed
and served as chairman of that depart-
ment from 1938 to 1953. In 1942 he was
cofounder of the Oschner Clinic and be-
came head of the Department of Oto-
laryngology where he continues to serve
as a consultant. He has had an illustrious
life and has been a generous contributor
to the scientific literature in the field
of laryngology. Not only was he an
Alpha Omega Alpha scholar, but he was
president of the Triological Society in

1953 and became President of the Laryn-
gological Association in 1963. He has re-
ceived the Casselberry, Newcomb and
deRoaldes awards of the American La-
ryngological Association and is a member
of 21 medical organizations. He is the
one man who has given me the most
sage advice which I hope he will be
able to convey to the younger academic
men. His wonderful advice was given to
me back in 1952 when I was in New
Orleans and I thought of moving my ties
there. At the time such advice was given,
I appreciated it; but as time wore on it
became more valuable to me. I hope he
will give some of these pearls of wisdom
now as he gave them to me then. When I
selected him as our guest of honor, I had
forgotten he was the guest of honor sev-
eral years ago, so he is a “two-timer.” I
present to you Francis E. LeJeune.

13



ADDRESS OF GUEST OF HONOR

CONTINUING EDUCATION:
A CHALLENGE AND A NECESSITY

Francis E. LEJEUNE, Sr., M.D.

I am deeply grateful to you, Dr.
Ogura, for the great honor of being se-
lected as your guest on this occasion.

When you first contacted me, I won-
dered what impelled you to select me
for such an honor. After studying this
question, I realized that I was reaping
the benefits of advice given years ago.
I vividly recall that in the early fifties
you visited New Orleans at the invitation
of the Tulane Medical School which
was searching for a full-time Head of
the Department of Otolaryngology. You
were one of the leading contenders for
this lofty position, and in my interview
with you, I discouraged you from con-
sidering this offer and strongly advised
you to remain where you were. Your
keen interest in research, particularly in
laryngology, convinced me that it was
just a matter of time before this work
would propel you into national promi-
nence and leadership in your chosen pro-
fession. You were so well equipped with
the tools of research that I tfeared it
would take a long time to duplicate
them at Tulane. As you departed, I
teared I had lost a good friend because
of my negative advice; however, my
arguments must have been convincing
for you chose to remain at Washington
University where you are now Professor
and Head of the Department of Otolar-
yngology and where I have admired the
wonderful work you are doing. You have
expanded your research, published your
findings, and today you are enjoying the
most prestigious position and honor that
can be bestowed upon a laryngologist:
President of the American Laryngologi-
cal Association.

14

When I inquired as to the subject
matter of the presentation, I was in-
structed by you, Mr. President, to dwell
upon advice to the younger men: aca-
demics and teaching.

I first thought it would be easy to jot
down a few words of advice. All of the
younger men to whom I speak have long
ago learned that nothing is easy in medi-
cine. I need only remind them of the
midnight oil burned learning the intri-
cacies of anatomy, embryology, and neu-
rology, to mention only a few of the dif-
ficulties encountered and conquered.
And now I am at the point of acting as
an advisor, but before I embark upon
this point, it must be clearly understood
that any advice given is not intended for
members of the Laryngological Associa-
tion or any of my contemporaries.

Early in my career, it was impressed
upon me that “medicine was a jealous
mistress and that she brooked no inter-
ference.” Continuous study was a requi-
site for success in this chosen field. This
old thought has recently been revived,
expanded, reinstated, and much is being
written about it under various titles. It
all boils down to the simple phrase, “con-
tinuing education.” I cannot offer any
better words of advice and wisdom than
that expressed by continuing education
because without it regression is inevita-

ble.

The tremendous acceleration of medi-
cal knowledge gained by intensive and
excellent research in all phases of medi-
cine makes continuing education manda-
tory. A tremendous amount of knowledge
with newer concepts in the treatment of
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many diseases demonstrates clearly the
necessity of continually searching and
reviewing current medical and surgical
literature to keep abreast with the chang-
ing aspects of medicine. Much interest
today is being manifested in self-assess-
ment, relicensing, certification, and re-
certification, so we should be intensely
interested in knowing how the different
organizations plan to implement methods
that will help deliver competence and
quality medical care. In offering advice
to the younger men, I have borrowed
thoughts from many articles, endeavor-
ing to give credit to them all, and added
a few original thoughts of my own.

Boyce! served as chairman of a dis-
cussion on “Continuing Surgical Educa-
tion,” sponsored by the American College
of Surgeons in which Derbyshire* re-
viewed the current movement to legis-
late recertification of physicians. It is
well understood, according to him, that
our government has the responsibility
and authority to issue privileged licenses
for various activities, including the prac-
tice of medicine. Our high governing
bodies have long recognized the capabil-
ities of the medical profession, and
authority has been delegated to them to
examine and certify the competence of
recent graduates of medical schools. The
awarding of licenses, therefore, was
granted to the State Examining Boards
and the license was intended for life.
With the movement of periodic recerti-
fication, lifelong licenses will soon be-
come a thing of the past.

Giffen and Derbyshire’s® recent article
on “Continuous Education and Recerti-
fication” should be read by all interested
in this subject, and I shall quote freely
from this interesting paper. They remind
us that once a doctor obtains a license
in a state, it is his for life unless he be-
comes guilty of violating certain laws;
and as long as he pays his registration
fee, he has nothing to worry about. The
authors have participated in many dis-
cussions over the last 15 years in regard
to re-examination, relicensure, and re-
certification. They do not advocate re-
examination but do advocate continuing

education. They were highly pleased
when the Academy of Family Practice
initiated its program requiring continu-
ing education to remain a member, and
requiring recertification of competence
after six years. Additional Boards are
currently considering similar pro&rams.
The Oregon Medical Association adopted
the same policy as that of the Academy
of Family Practice, and showed they
meant business when they suspended 11
of their members at the end of the re-
porting period. Most of these members
have been reinstated by fulfilling the
requirements. Several states have fol-
lowed the lead of Oregon, and now
there are some eight states that require
continuing education in order to remain
members of their medical associations. I
think it is safe to predict that within
five years there will be an end to auto-
matic renewal of lifelong licenses issued
by the respective State Boards of Medi-
cal Examiners.

If national health insurance is intro-
duced through federal legislation and
the Medicare program is expanded, it is
likely that increasing sophistication in
the evaluation of clinical competence,
certification and recertification of indi-
vidual physicians will then be required.*
Furthermore, it is likely that documented
evidence of the continuing competence
of physicians will become mandatory,
especially if there is widespread sub-
sidization of health care in hospitals,
clinics, and health organizations.

The State legislatures of New Mexico,
Maryland, Kentucky, and Kansas have
already passed laws requiring periodic
licensure and this law has been imple-
mented in New Mexico and Maryland.
New Mexico is now in its third year of
licensure. With the deadline for compli-
ance coming up, it will be one of the
tirst to enforce this law.

Postgraduate education has never been
as popular as it is at the present time.
At least once a week, the mail brings
announcements of courses being given
by well organized groups in one of the
specialties, and the teaching personnel
consists of men who stand high in their
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respective specialties. In an excellent
article, “The Value of Postgraduate Ed-
ucation,” Alton Ochsner® stated, “The
progress of medicine is, in fact, so swift
that it is impossible for a physician to
remain stationary. If he does not pro-
gress, he regresses.” Brunk® added to
this by saying, “The need for continuous
study by a doctor of medicine is but one
of the penalties of his profession.” Not
only is continuous study essential, but
also attendance and participation in
medical meetings where new concepts
and changes are reported and discussed.
Brunk further stated that the man who
fails to keep up with current literature
or attend county and state medical meet-
ings and postgraduate courses will “find
that after a period of five years he is
stale, serving medicine which is not up to
date; at the end of ten years he is per-
petrating a fraud on his patients.” To
prevent such from occurrin}% is one of
the reasons for advocating self-assessment
and recertification.

Probably with this in mind, the Ameri-
can Board of Surgery has made public a
statement to the effect that every certifi-
cate issued after September 1, 1975, will
have a notation on it stating that the
certificate is good for only ten years. At
the end of that period, it will be neces-
sary to obtain recertification. Other or-
ganizations are working on methods to
help all medical personnel keep abreast
with new developments in the field of
medicine. The American Academy of
Ophthalmology and Otolaryngology not
only suggests but outlines a program for
“lifelong” learning. Reed,” in an interest-
ing editorial, advocates postgraduate ed-
ucation starting early and continuing
throughout the years of active practice
until retirement. Reed further tells us
that seven state medical societies re-
quire participation in continuing educa-
tion and 40 other state medical societies
are considering adopting this same plan.
In a recent Newsletter® published by the
American Council of Otolaryngology, it
was stated that the American Board of
Otolaryngology and 21 other primary
Boards have formally announced for re-
certification in principle. The Board

Committee on Recertification has been
studying methods to accomplish the ob-
jective and has considered alternative
mechanisms. The easiest would be to use
an established self-assessment examina-
tion such as the American Board of In-
ternal Medicine has done.

In 1971 the American College of Sur-
geons presented a “Surgical Education
and Self-Assessment Program,” better
known as SESAP-1. In the years that
followed and up to the present time,
15,000 surgeons registered and took this
course of self-assessment and strongly
feel that their surgical knowledge has
been vastly improved. SESAP-2, a su-
perior program, is now being offered as
a successor to SESAP-1.°

The American Academy of Otolaryn-
gology and Ophthalmology announced
that a self-improvement program is
scheduled to start in May, extending
through November. The American Medi-
cal Association plans to launch its new
program of regional continuing educa-
tion for physicians in the near future
with meetings in Florida, Arizona, Min-
nesota, and Virginia.

In a very recent issue of Pediatric
News, Dr. Robert C. Brownlee, Jr.,
President of the American Board of
Pediatrics, stated that the first recertifi-
cation procedure in Pediatrics may be
held as early as 1980 though no definite
date has been set. Dr. Brownlee is of
the opinion that these certifying Boards
will do much to improve the quality of
care delivered in this country.

We may also keep abreast of medical
progress by steadily reading current
medical literature, attending and par-
ticipating in State and National meet-
ings, and contributing to the literature,
which necessitates research that always
adds to our knowledge. Besides our na-
tional medical journals, I would recom-
mend your reading the Collected Let-
ters of the National Society of Ophthal-
mology and Otolaryngology which con-
sists of problem questions sent in to the
Editor who in turn forwards them to a
number of colleagues. The help and sug-
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gestions offered by these colleagues
make good, interesting, and instructive
reading.

Academics and teaching are linked to-
gether and early association with an
institution of national standing carries
with it a certain amount of prestige. It
must be clear to all that the security
received in these early years permits
teaching and research which the indi-
vidual in private practice can ill afford.
In addition, access to a well organized
and free clinic assures seeing diversified
pathological cases and an opportunity to
study and perform interesting surgical
procedures. Publication of well docu-
mented research projects the author into
prominence and his rise is, as a rule,
more rapid in his profession. Teaching
and lecturing to students requires con-
stant preparation and current knowledge
of the literature.

And now to answer a question that is
frequently asked of me: how to select
a location to practice. My answer is al-
ways the same: select a place where
you and your family would like to live,

and move in. If possible, select a medical
environment that would continually
stimulate your interest. Progress at first
will be slow, but consistent effort, dili-
gence, integrity, and a compassionate
desire to deliver the best of medical
care will reap benefits and assure suc-
cess.

Finally, since it is to the younger men
of our profession that my remarks have
been primarily directed, I should like to
assure these men that we look to them
as the future leaders of our profession.
The confidence and great respect which
I have for them is aptly expressed by
Judah ha-Nassi,’® one of the wisest men
of his time. Toward the end of his fruit-
ful life he humbly said, “I have learned
much from my masters, more from my
colleagues, but most of all from my
pupils.” With this statement I am in
complete accord, and I offer this beau-
tiful tribute to the younger men here
and to their generation. I am confident
they will be the ones who will accept
the challenge, and perpetuate Continu-
ing Education within our profession.
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DANIEL CLIFTON BAKER, JR., M.D.
DEeceMBER 19, 1908 — June 2, 1974

Doctor Baker was first and foremost a laryngologist; if indeed, that title should
be reserved for anyone, he singularly deserved it.

Born and educated in Philadelphia, graduating from the University of Pennsyl-
vania in 1929, and from Jefferson Medical College in 1933, it was natural that the
ferment of activity in that city’s great medical teaching centers should provide the
stimulus and inspiration for his career in medicine. It was a time when Chevalier
Jackson, Louis Clerf and Gabriel Tucker were turning out a constant flow of ad-
vances in laryngology and bronchoesoghagology. Philadelphia had become the mec-
ca for laryngologists and bronchoesophagologists the world over. To become part of
this exciting, developing field was a much sought after opportunity; it came to the.
young Dr. Baker when Dr. Louis Clerf offered him an appointment to his staff.
Later, Dr. Baker was to work in Dr. Harris P. Mosher’s laboratory at Harvard;
then to St. Louis, and finally he received a Fellowship under Dr. John D. Kernan,
Professor of Otolaryngology at Columbia University, College of Physicians and Sur-
geons in New York. He received a Master of Science degree from that University
in 1939.

In World War II he served as Lieutenant Commander at the National Naval Medi-
cal Center in Bethesda, Maryland.

After the war, he returned to New York and joined the staff of Presbyterian Hos-
pital and became a member of the faculty of the College of Physicians and Surgeons,
Columbia University.

The ensuing years were full and productive for Dr. Baker; papers, reports, lec-
tures, teaching assignments, a Directorship of the American Board of Otolaryngol-
ogy, offices in many national organizations came his way.

In 1964 he was appointed Professor and Chairman of Otolaryngology at the Col-
lege of Physicians and Surgeons, Columbia University, one of the most prestigious
Chairs of Otolaryngology in America.

His honors came with his achievements; among them, he prized most highly the
Distinguished Alumnus Award from the College of Physicians and Surgeons and the
Newcomb Award of the American Laryngological Association.

Dr. Baker had a special fondness for the American Laryngological Association, a
fondness returned in full measure by its Fellows who honored him and elected him
to the Presidency in 1974.

It is with a feeling of joy and happiness that we, his friends and colleagues, dedi-
cate this Lecture in Laryngology to the memory of Daniel Clifton Baker, Jr., whose
presence among us touched and enriched our lives; a quiet, sincere, religious man
of compassion and integrity; a true physician.

John F. Daly, M.D.
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SOME REFLECTIONS ON OUR SPECIALTY

Jorx J. ConLEY, M.D.

NeEw York, NEW YORK

Dr. Baker was basically conservative.
His progressive attitudes were mixed

with pragmatism, idealism, and reality.

He would approve of this opportunity
to ask some questions regarding Oto-
laryngology and to search for some an-
swers. Three basic questions may shock
you and, I hope, stimulate you:

1. Is there need today for the special-
ty of Otolaryngology?

2. How should it be structured and
organized?

3. What are its responsibilities?

There has not been the slightest sug-
gestion from any sector that Otolaryn-
gology should not exist, but there is
strong debate about its area of activity.
The reasons for this are not as complex
as they are confused. In the evolution of
one doctor taking care of one patient for
all his ills on a one-to-one ratio to the
contemporary status of empires, prin-
cipalities, and regional territories, we
have developed authorities, interests, and
boundaries that are subject to change as
a result of scientific discoveries, leader-
ship personalities, training facilities, and
administrative structuring. All of the spe-
cialties which have so far been recog-
nized are still evoluting and this, under-
standably, causes friction. Perhaps some
of this friction is a good thing, even
though its primary roots may be asso-
ciated with the ego, personal power, and
economic factors. These human impera-
tives have become the ingredients of

20

progress but have never been assayed in
American medicine.

The structure and organization of Oto-
laryngology has been a mixture of a well-
established foundation that has been
amazingly successful and a superstruc-
ture that has accommodated new con-
cepts and new discoveries. Some of the
changes in otolaryngology have been
spectacular. The original specialist was
preoccupied with infections in the ear
and mastoid, sinuses, and throat. Many
of the conditions were both common and
potentially fatal. The specialist who
could handle them was preeminent. The
specialty flourished. The great discov-
eries of antibiotics eliminated the vast
majority of infections and fundamentally
changed the involvement and the train-
in% of specialists in the area of otolaryn-
gology. This occurred about 35 years
ago and was a critical turning point in
the life of otolaryngology. Those special-
ists were obligated to diversify their in-
terests and their professional activity.
Some became interested in allergy, some
in plastic and cosmetic surgery, some in
trauma and maxillofacial surgery, some
in cancer of the head and neck, some in
the restoration of hearing, some in laryn-
gology and bronchoesophagology and
some in general otolaryngology. These
changes embraced several varieties of
specialization within the original group.
ENT was beginning to develop into re-
gional specialties, with its own frame-
work of specialization. Rules to restrict
professional development which are in-
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consistent with responsibility and realism
are unproductive.

There was nothing artificial about this
trend, as otolaryngology was apparently
the most logical starting point for all of
these new developments. Natural “grow-
ing pains,” territorial conflicts, and dis-
putes regarding training and qualifica-
tions accompanied the metamorphosis.
These understandable areas of differ-
ences of operation were debated, and
many of the problems have been solved;
others await historical assistance.

If regional and organ surgery are ra-
tional concepts and well-accepted prin-
ciples for the practice of surgery, why
shouldn’t there be a regional surgeon in
the area of the head and neckP This
query is immediately answered by the
fact that the original otolaryngologist
was a regular surgeon, and this is com-
plemented by the fact that two organ
specialty groups practice in this area.
They are the neurosurgeons and ophthal-
mologists, whose training and acceptance
have long ceased to be a point of con-
troversy. The other areas of the nasal
cavity, oral and pharyngeal cavities,
larynx and neck have been a part of
Otolaryngology since its inception. It is
quite natural to expand from this estab-
lished orientation position to the adja-
cent structures in this area as new con-
cepts and operations are developed.

One might claim that this is taking
over other specialty prerogatives. As oto-
laryngologists we must recognize that
we hold no sacred right or dictatorial
control over these regions; neither is any
other group so ordained. The general
surgeon and his august role have been
fractionalized by specialization, region-
al surgery, and organ surgery. He has
not been excluded from the head and
neck, however, when his interests per-
sist in the thyroid gland, head and neck
cancer. reconstructive surgery, and trau-
ma. The general plastic surgeon is in-
volved in all areas of the body, but many
in that group are concentrating on con-
genital anomalies, maxillofacial vprob-
lems, cosmetic surgery, trauma, and neo-
plasia. In many respects, this path is

quite parallel to otolaryngology. Maxillo-
facial surgery, at one time, was quite ac-

_ tive in the area of the oral cavity and

made significant contributions. Unfor-
tunately, in the United States and Eng-
land their role was severely down graded
by the general plastic surgeon, who
wished to dominate this area. Recent at-
tempts to resuscitate maxillofacial sur-
gery by political and administrative
maneuvering of the general plastic surgi-
cal group to serve their own purposes
will hopefully give the maxillofacial
group the opportunity they deserve to
identify their need and their role. Oral
surgeons, also, represent an area of spe-
cialization that is expanding and filling
the deficiencies of their present struc-
ture.

It would appear logical that if re-
gional surgery had any credence, the ef-
forts of all of these specialists should be
combined and coordinated within the
framework of the head and neck surgeon.
All of these various specialty groups
would be relatively autonomous, would
have combined meetings, overlapping in-
terests, and an interdisciplinary relation-
ship. Historically, the otolaryngologist
has been the most involved specialist in
this area. One may complain that in some
instances his training has been deficient
and that not all otolaryngologists are
interested or equipped to cope with some
of these problems, and this is true. But
everyone must admit that he is a spe-
cialist who has received the basic train-
ing and exposure to the anatomy, physi-
ology, pathology, and treatment of the
various conditions in this area. The oto-
laryngologists are the specialists who, in
their daily practice, are involved in the
examination, diagnosis and treatment of
these regions in the head and neck. No
other specialist can claim this.

In one sense, otolaryngology is in the
position that general surgery was in
forty years ago. The intense interest in
various regions and organs of the body
led to the identity and then the autono-
my of specialty groups in almost every
region of the body. In most institutions,
the wellspring of their background was
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general surgery. As these specialties be-
came more identified, they rearranged
their training programs, and none now
requires the complete training in gen-
eral surgery. This in no measure detracts
from the value and enrichment of com-
plete training in general surgery as
preparation for any specialty. The ma-
jority of these specialties require one,
two, or three years of training in general
surgery, augmented by two, three, or
four years of additional, specialized train-
ing. The variations in the number of
years of preparation is determined by
the specialty group to accommodate the
minimum requirements of qualification.
The thrust of the scientific expansion in
specialization could not be contained
within the framework of general sur-
gery, and new societies proliferated to
represent new interests. Perhaps, if the
general surgeon had been more sensitive
to these developments, he could have
organized the movement and molded it
within his own framework. It is interest-
ing that, within the past two decades,
the specialty societies have been devel-
oped within the structure of the Ameri-
can College of Surgeons and now com-
prise more than 50% of the membership.

There is such an opportunity for oto-
laryngologists at this moment. The ques-
tion is whether we can recognize it and
take the necessary steps to develop it.
First, we must be aware that we are
basically regional surgeons in the area
of the head and neck, and that within
this region are the specialties of general
otolaryngology and medical otolaryn-
gology, regional plastic and reconstruc-
tive surgery, head and neck cancer sur-
gery, otology, trauma, cosmetic surgery,
endoscopy, rhinology and laryngology,
and maxillofacial and oral surgery. It is
as impossible for the otolaryngologist
to master all of the refinements in his
region of activity as it is for the general
surgeon to master all of the refinements
of total body surgery and for the general
plastic surgeon to master all of the plas-
tic and reconstructive procedures of all
of the regions of the body. His degree of
excellence will be the product of his
interest and his experience. Specialists

in small communities understandably
have a different involvement than those
in large metropolitan areas and those in
teaching and university centers. A gener-
al, broad involvement must be main-
tained, and upon this foundation super-
specialization may be developed. In
most instances, this is not determined
during the general training period, but
gradually formulates itself on the basis
of professional growth and opportunity.
It is indeed fortunate if a young doctor
can determine which course he will fol-
low during his residency program, so
that he can have additional training at
that time in a special branch of head
and neck surgery. It is folly to believe
that every otolaryngologist, every plastic
surgeon, and every general surgeon can,
or should, be trained to a high degree in
all of these aspects of head and neck
surgery. A broad spectrum of specializa-
tion, with overlapping and coordinating
interests, would be the main objective
of the structure of training and practice.

The biggest external problem in the
above concept is the confrontation with
other specialty groups that desire to not
only participate in some aspects of this
surgery, but actually to control it. The
biggest internal problem is the recog-
nition of the concept, then the taking of
the necessary administrative measures to
give it viability. In respect to the latter
problem, we are faced with the reluc-
tance to alter the status quo, the failure
to provide leadership, and the difficul-
ties of the struggles with vested profes-
sional interests. Otolaryngologists have
been sluggish in many of these matters,
and their basic program has consisted
mainly of responding to a positive thrust
of another society or to be led by the
new specialty societies developing with-
in their own house to accomplish change.
This may be partially explained by a
feeling of professional security and a
tradition of superb leadership. There
must be a plan and an objective, how-
ever, that is rational and correct, that we
can approach in a professional manner,
with dignity, in the highest traditions of
our medical ethic.
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The external problems are created by
the response of other specialty societies
to the developing role in otolaryngology.
The response is a proclamation that oto-
laryngologists should not perform cer-
tain operations in the region of the head
and neck. The reasons adduced for such
a statement are that otolaryngologists
are not suitably or well trained, and that
other surgeons either do or would like
to do these same operations without in-
terference. The majority of training pro-
grams in otolaryngology that teach sur-
gery in the area of the head and neck
have both strong and weak points. Some
are strong in cancer, some in otology,
some in plastic and reconstructive sur-
gery, some in maxillofacial surgery, some
in cosmetic surgery, some in endoscopy,
some in research, and some in general
ENT. These situations fluctuate with the
availability of material and the interest
of the doctors. All other specialty groups
that train surgeons in these areas have
strong and weak points which are even
more apparent. Some have glaring de-
ficiencies, yet it may be claimed that be-
cause a young doctor has attained a cer-
tain type of specialty certificate, this
proclaims him to be superior and com-
petent. There are circumstances where
this is totally false. It is hoped that the
sincere leaders in the various specialty
groups will recognize this fact and resist
the ploy to manipulate this type of cyni-
cism. A charade of this character can
never prove professional competency.

The basic weakness, and strength, in
most programs is that in their growth
over the past four decades they have
expanded upon the basis of local need,
new operative techniques, leadership ac-
tion, and competitive resistance. The first
three are indigenous to otolaryngology,
and the fourth is within the realm of
other specialty groups practicing in the
area of the head and neck. Many of our
programs have failed to specifically iden-
tify the special role otolaryngology plays
in cancer of the head and neck, facial
plastic surgery, cosmetic surgery and
trauma to the face, gullet, and airway. It
is essential that their role in these sub-
jects be fairly documented and taught in

the finest manner, as these are the areas
of competitive interests from other spe-
cialists. The leaders in otolaryngology
are responsible for improvement in their
training programs as this specialty
evolves. The possibility of their doin
this is not easy. One simple metho
would be some form of interspecialty
cooperation. This is almost unheard of,
because we are involved in a power
struggle which is self-destructive and
deceptive.

There must be a plan of organization
to accompany this. Plans do not have
to be exclusive, as new cooperative ef-
forts may improve training and reduce
friction. Interdisciplinary, cooperative ef-
forts might prove very satisfactory, if at-
tainable. A period of temporary transfer
to a stronger program or a preceptorship
may be the solution. Otology is unique
in this analysis, being so highly special-
ized it enjoys a nmoncompetitive position
and almost total autonomy.

Although the Residents Training Pro-
gram has been very effective in main-
taining minimum standards for training,
there has been no national movement to
improve weaknesses or to coordinate
strengths.

We must give serious consideration to
the qualities to be recognized as an oto-
laryngologist. In the past, a set of mini-
mum standards were established, includ-
ing academic and surgical training and
formal examination. These well-founded
requirements are not challenged, but
need modification to accommodate other
specialists with strong professional back-
grounds who might wish to become oto-
laryngologists. Modifications should rec-
ognize the general otolaryngologist and
the specialized otolaryngologist. There
is no discrimination in this type of clas-
sification if it represents the truth.

One must admire the adaptation and
improvisation of the general plastic sur-
geon in reducing the number of years
of training in general surgery to three
and giving three years™ credit to the oto-
laryngologist and orthopedic surgeon en-
tering into a plastic surgery training pro-
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gram. It was sagacious of them to re-
habilitate and absorb the maxillofacial
surgeon, whether we approve of their
motives or their means. They are also
addressing themselves to the role of the
oral surgeon. Otolaryngology could have
gained much by comparable adjustments
and adaptations.

It is therefore time for otolaryngolo-
gists to reevaluate their training pro-
grams in respect to their future develop-
ment and other specialty training pro-
grams. Our American Boards should con-
sider adaptations and changes in respect
to the broad scope of otolaryngology and
the very sophisticated type of specialists
within it. There should be a minimum
set of qualifications and also specific
qualifications for the various specialties
within its framework. Neither should es-
tablish exclusive rights. The American
Academy of Otolaryngology should be
restructured to specifically represent the
various specialties functioning inside gen-
eral otolaryngology. It should also have
representatives from the younger doctors
and the general ENT specialists. These
conglomerate specialty groups should be
coordinated with the internal teaching
program, with other specialty groups,
and with the administrative aspects of
the new “Federated Society.” They
should retain relative autonomy. Scien-
tific meetings should be organized with
the thought of embracing all aspects of
surgery in the head and neck. There
should be certification of competency for
the specialists in otolaryngology who
have spent extra time in training in one
of the divisions of the specialty. There
should be recertification every five years.
Recognition should be given to the self-

made specialist who gains competency
outside of the residency program. In a
sense, we are all self-made, and this
driving force and motivation may be
more productive than a residency. There
must be a built-in flexibility rather than
a built-in rigidity to the entire program.
There must be a central authority that
can coordinate socioeconomic, political,
and legal activity. Fortunately, the
American Council of Otolaryngology is
moving in this direction.

It must be admitted that a number of
the above suggestions are gradually tak-
ing place and are in the minds of the
leaders. Accommodation, resistance, and
some progress have been generated.
There is, however, no overall plan pro-
jecting into the next five or ten years.
This exposes otolaryngology to a poten-
tially diminished role in this area in the
future, and even to the possibility of be-
ing finessed out of the important aspects
of head and neck surgery by more astute
planners. If we fail in this, it could lead
to restrictions in hospital appointments,
limitations in the state and national so-
cieties, a control on insurance payments,
and a loss of a most-favored position in
the National Health Program. Such a
chain of events would almost obliterate
certain aspects of Otolaryngology.

A positive and coordinated program,
consisting of a federation of all of the
otolaryngological societies, academies,
associations, councils, and committees in
a cohesive and unified structure embrac-
ing the other specialty groups in the area
of the head and neck, would create a
small renaissance in the administrative
capabilities of our specialty.
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The first Scientific Session of the Ninety-sixth Annual Meeting, held in the
Phoenix Ballroom of the Hyatt Regency Atlanta, Atlanta, Georgia, convened on Sun-
day, April 6, 1975, at 8:30 A.M. The First Vice-President of the Association, John
A. Kirchner, M.D., of New Haven, Connecticut, was in the Chair for the first session.

FREY'S SYNDROME - A TECHNICAL REMEDY

Roy B. Sessions, M.D.

Davip T. Roark, M.D.

Bosy R. Arrorp, M.D.

HousTton, TExAs

SUMMARY — The symptoms of Frey’s syndrome are occasionally of sufficient magnitude
to warrant curative treatment. In four patients, a fascia lata graft was placed under the in-
volved skin in an attempt to offer permanent relief from the cutaneous discomfort suffered
during eating. Two of these patients have excellent long-term results. The other two patients
were lost to long-term follow-up but were asymptomatic several months following grafting.

Facial cervical gustatory sweating is
relatively common following surgery or
injury on or about salivary gland tissue
but is usually not of sufficient magni-
tude to warrant surgical treatment. In
a small percentage of patients, however,
the flushing, sweating, and associated
discomfort are of such intensity that
curative treatment is desirable.* Herein is
described a technique of symptom cor-
rection which has, thus far, proven re-
liable, effective, and lasting.

The symptoms of flushing, sweating,
and cutaneous discomfort associated with
mastication of food apparently were first
described in 1757 in a patient in which
the parotid gland had been injured. In
the ensuing years, other reports of such
an occurrence were made; and in 1923,
Lucie Frey® pointed out that the sweat-
ing in such cases was confined to the
area of distribution of the auriculotem-
poral nerve. The now well-known syn-

drome bears her name. Since that time,
abnormal gustatory sweating has been
noted following parotid and submaxillary
gland surgery,* radical neck dissection,®
and transposition of chest wall pedicle
flaps to the lateral facial area.®

The neuroanatomy pertinent to this
subject is somewhat involved but fairly
well understood.® Anatomic alteration of
autonomic nervous system relations is
the basis by which abnormal gustatory
sweating occurs. Preganglionic parasym-
pathetic neurons which are destined to
end in parotid gland tissue begin in the
inferior salivatory nucleus of the brain
stem. These fibers leave by way of the
glossopharyngeal nerve, enter the tym-
panic plexus in the middle ear from
whence they exit without synapse, then
run in the middle cranial fossa as the
lesser superficial petrosal nerve, and
finally reach the otic ganglion by way of
the foramen ovale. In the otic ganglion,

From the Department of Otorhinolaryngology and Communicative Sciences, Baylor Col-

lege of Medicine, Houston, Texas.
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Fig. 1. A) Normal innervation of sweat glands. B) Surgery. C) Abnormal regen-

eration following surgery.

they synapse with postganglionic para-
sympathetic fibers which then join the
auriculotemporal nerve and leave this
nerve during its course in the parotid
gland. These postganglionic parasym-
pathetic fibers are secretomotor to the
glandular tissue of the parotid and in
addition cause vasodilation of the blood
vessels of the gland. This is a cholin-
ergic system, ie., the fibers liberate
acetylcholine which acts on the glandu-
lar tissue as the chemical mediator of
the nerve impulses.®

The sympathetic innervation of the
parotid controls vasoconstriction of the
vessels of the glandular tissue. The pre-
ganglionic sympathetic fibers which ul-
timately affect the parotid gland origi-
nate in the spinal cord, in the first and
second thoracic segments, in the lateral
horn of white rami communicans, and
go on to the cervical sympathetic gang-
lia where they synapse with postgang-
lionic fibers. Most of these fibers join
the internal and external carotid arteries
and ultimately are carried with the
auriculotemporal nerve to the parotid
gland and sweat glands in the adjacent
skin. Most postganglionic sympathetic
tibers release noradrenaline or adrenalin
rather than acetylcholine as is seen with
parasympathetic fibers and are there-
fore adrenergic. The sympathetic fibers

to the sweat glands are exceptions, how-
ever, and they release an acetylcholine-
like substance which makes them func-
tionally cholinergic.® It is this peculiarity
in nerve physiology which allows the de-
velopment of the abnormal neural re-
generation which leads to gustatory
sweating. Following parotid surgery or
injury, both the sympathetic fibers to the
sweat glands and the parasympathetic
fibers to the parotid glandular tissue are
injured. The most acceptable theory of
development of gustatory sweating in-
volves a misdirected regeneration of the
injured parasympathetic fibers to the
sweat glands of the adjacent skin” (Fig.
1A, B, and C). The fact that both the
parotid parasympathetic and sweat gland
sympathetic fibers are cholinergic allows
this altered neural transmission. Thus,
gustatory sweating is explainable both
trom a neurohumoral and an anatomic
standpoint. With chewing of food, the
parasympathetic secretomotor stimula-
tion is directed to the sweat glands
rather than the intended salivary gland
tissue.

Laage-Hellman® demonstrated a very
high incidence of subclinical gustatory
sweating in persons who had undergone
parotid surgery. That this occurs is not
commonly recognized because the
starch-iodine test is normally not per-
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formed on patients without symptoms.
Myers and Conley® have made the dis-
tinction between normal and abnormal
gustatory sweating. Normal gustatory
sweating is seen on the lip area in some
persons after looking at or smelling
spicy foods.” Uprus, et al'® pointed out
that in persons with abnormal gustatory
sweating the act of mastication was
necessary and the mere presence of food
in the mouth did not normally induce the
symptoms. Also, Freedberg!* noted that
in patients with abnormal gustatory
sweating, the chewing of a bland sub-
stance such as paraffin does not produce
the phenomenon, whereas the chewing
of food does.

TREATMENT

Various methods of treatment, some
medical, most surgical, have been utilized
in those patients with sufficient sympto-
matology to warrant therapy. Scopola-
mine hydrobromide cream (3%)* ap-
plied topically is often beneficial but its
application is at times associated with
blurring of vision, dry mouth, and uri-
nary retention. Systemic atropine has
also been recommended, but because of
its annoying side effects, has been used
only sparingly.

Section of the auriculotemporal nerve's
is fraught with hazards to the nearby
facial nerve because of the scarring
from previous surgery. In addition, many
patients have a recurrence of symptoms
within 6-12 months following this pro-
cedure.!415

Intracranial section of the glossophar-
yngeal nerve is apparently successful in
relieving symptoms but seems too for-
midable a procedure for the symptoms.
Excision of the involved skin offers only
a temporary relief from the sweating
and, in addition, is deforming.'® Others*”
have advocated ablation of the sweat
glands by radiation therapy. The dose
level needed to accomplish this is high,
and this method seems impractical.

Sectioning of the parasympathetic
fibers in the tympanic plexus for the
purpose of interrupting the secretory

fibers to the parotid was first suggested
by Hemenway.’* Golding-Wood™ later
introduced the name “tympanic neurec-
tomy” for this procedure. According to
several reports since, this method is
generally effective in treating gustatory
sweating, although the symptoms are
often not completely eliminated. Smith
et al' summarized a collection of various
data and stated that the results were
“excellent” in 36% of the cases treated
with tympanic neurectomy, “satisfactory”
in 54% and “unsatisfactory” in 10%. The
time of follow-up on these patients was
not included in his writing.

Because of a possible connection be-
tween parasympathetic fibers in the
chorda tympani nerve and the parasym-
pathetic fibers in the otic ganglion,
some authors have advocated combining
excision of the chorda with tympanic
neurectomy.

The imperfections of past surgical ef-
forts and a search for a more direct, re-
liable, effective, and longlasting method
of eliminating the symptoms of Frey’s
syndrome led us to implanting fascia
under the affected skin in four patients
suffering from gustatory sweating in an
effort to relieve their symptoms.

The following two case histories il-
lustrate the benefits of this procedure.

CASE REPORTS

Case 1. A 29-year-old female under-
went a left superficial parotidectomy for
a benign tumor in 1965. Within months,
the symptoms of gustatory sweating ap-
peared over the operated site and in the
following year increased to the extent
that she had to mop her face with a
towel during meals. Erythema and pain
of the preauricular area also developed
with mastication of food. The starch-
iodine test was positive. Two years fol-
lowing surgery, she underwent a left
tympanic neurectomy. Immediately fol-
lowing surgery she was free of symp-
toms, and no observable sweat was pres-
ent in the skin during mastication of
food. A starch-iodine test was not per-
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Fig. 2. Starch-iodine test demonstrating
gustatory sweating.

formed. Within three months following
tympanic neurectomy, however, clinical-
ly apparent sweating recurred. In the fall
of 1969, a facial flap was elevated along
the line of previous parotid surgery; and
a large piece of fascia lata which had
been removed from the same patient’s
thigh was placed and sutured on to the

tissue bed which corresponded to the
undersurface of the affected skin. No
symptoms have been noted in 5% years
since surgery, and the starch-iodine test
remains negative.

Case 2. A 49-year-old male had a left
superficial parotidectomy in July 1970
for a benign tumor. Two months later he
developed cutaneous tenderness and
sweating of the left cheek with mastica-
tion. The starch-iodine test was positive.
In April 1971, a left tympanic neu-
rectomy was performed with initial elim-
ination of symptoms. Several months
following the tympanic neurectomy, the
symptoms of gustatory sweating reap-
peared in the same distribution as before
surgery. In July 1972, a fascia lata graft
was implanted beneath the involved
skin, utilizing the previous parotidectomy
incision. The elimination of all symptoms
followed this procedure, and 2% years
later he is symptom-free and the starch-
iodine test is negative.

Fig. 3. A) Involved skin and proposed incision. B) Facial flap elevation and fascial
graft being placed on parotid bed. C) Graft sutured to underlying tissue bed,
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| Fascial

b

Fig. 4. Diagram showing placement
level of graft and method of blocking ab-
normal regeneration of parasympathetic

fibers.

SURGICAL TECHNIQUE

The area involved with gustatory
sweating is carefully studied by the
starch-iodine test method of demon-
strating facial sweating (Fig. 2). The
boundaries of the involved skin are tat-
tooed with methylene blue on a needle
point. At surgery, a thin skin flap, with
a small amount of subcutaneous tissue
attached, is designed. A large piece of
fascia lata is removed from the lateral
aspect of thigh. The fascia is then fash-
ioned to the appropriate shape and size
and is sutured to the subcutaneous and
scar tissue bed from the previous sur-
gery (Fig. 3A, B, and C). The facial
skin flap is then returned, the incision
closed, and a bulky dressing applied to
insure hemostasis, flap security, and
graft attachment to the overlying skin.

DISCUSSION

It seems sensible to interrupt the at-
tachment of parasympathetic fibers to
sweat glands at the most peripheral level,
i.e. just beneath the skin, and to inter-
fere with subsequent regrowth or rein-
nervation to the sweat glands (Fig. 4).
To accomplish this safely and effective-
ly, a material of a consistency that will
prevent regrowth of nerves through it
into the skin is required. Dermis would

not fulfill this requirement and has some
potentially undesirable sequelae (forma-
tion of cysts, etc.). The implantation of
synthetic materials introduces the haz-
ards of infection, skin slough, and rejec-
tion. Fascia, on the other hand, appears
to provide a sufficient barrier and, in
addition, is an autogenous material.
Fascia lata is easily obtained, thicker
than most fascial layers in the body, and
its removal does not produce a signifi-
cant disability to the patient. It should
be removed from the lateral part of the
thigh, for it is here that this fascia is
the thickest.

It would seem important to avoid
perforating the fascial graft so as not to
allow penetration of nerve fibers. Also,
it is obviously essential to implant one
continuous piece of fascia which covers
an area larger than the corresponding
area of involved skin. Suturing the gratt
in place prevents sliding under the skin
flap. The tough tissue to which the
fascia is sutured offers a strong attach-
ment site for the graft.

It is known that the ultimate results
of treatment of gustatory sweating must
be measured over a period of several
years.® The two patients described above
have been symptom-free and have also
had negative starch-iodine tests for 5%
and 2% years, respectively. Although re-
currence of gustatory sweating seems
unlikely at this late date, their outcome
should be carefully followed. As noted,
each had undergone a tympanic neu-
rectomy with only temporary relief and
had a recurrence of symptoms a few
months later. In addition to these two
patients, we have performed fascial im-
plants on two additional patients with the
same excellent result, but they were fcl-
lowed for only a few months before
they were lost to follow-up.

CONCLUSION

We do not have sufficient experience
with subcutaneous fascia lata grafting
to advocate its use instead of either
tympanic neurectomy alone or tympanic
neurectomy in conjunction with chorda
tympani neurectomy as standard treat-
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ment for abnormal gustatory sweating
occurring after parotidectomy. The pro-
cedure is, however, reliable and safe;

and if accumulated results follow the
pattern seen thus far, it would seem to be
the logical treatment of choice.

Request for reprints should be sent to Roy B. Sessions, M.D., Department of Otorhino-
laryngology and Communicative Sciences, Baylor College of Medicine, Texas Medical Center,

Houston, Texas.
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PREOPERATIVE EMBOLIZATION OF JUVENILE ANGIOFIBROMAS
OF THE NASOPHARYNX

JamEes D. PLETCHER, M.D.
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Taomas H. Newron, M.D.

Davip Norman, M.D.

San Francisco, CALIFORNIA

SUMMARY — The juvenile nasopharyngeal angiofibroma is a vascular tumor. Careful
and complete removal is challenging because of the brisk bleeding during surgery. The means
applied to reduce this blood loss have included preoperative estrogens, ligation of feeding ves-
sels, silicone embolization of feeding vessels, and cryosurgery. We have used preoperative Gel-
foam® embolization of the internal maxillary artery in seven patients. Our clinical impression
of significant reduction in loss of blood was confirmed by comparison with 16 previous pa-
tients. The average amount of blood lost in the embolized group was half that of the control
group. A study of this type comprises many variables; however, the results do suggest that
preoperative embolization of the internal maxillary artery is of advantage in the surgical treat-

ment of juvenile angiofibromas.

The juvenile nasopharyngeal angiofi-
broma is a fibrovascular tumor that arises
in the nasopharynx of young males. The
treatment of choice is complete surgical
removal. The location of the tumor, how-
ever, may cause difficulty in the surgical
exposure, and the vascular nature of the
lesion often results in massive intraoper-
ative hemorrhage. The use of preopera-
tive embolization in an attempt to reduce
intraoperative bleeding and thus facili-
tate complete surgical removal, is here
evaluated.

METHODS AND MATERIALS

Preoperative embolization of branches of
the external carotid artery was employed in
seven consecutive young male patients in
whom juvenile angiofibroma was diagnosed.
In two patients, in whom the tumor was sup-
plied by both the right and left external
carotid arteries, both external carotid arteries
were embolized. Embolization was performed
two to three hours before the surgical pro-
cedure in two patients; in the remainder, the
embolization was employed on the afternoon
preceding the surgical procedure.

*Upjohn Company, Kalamazoo, Michigan.

From the Departments of Otolaryngology
Francisco, California.

The embolization was performed under
local anesthetic by means of the transfemoral
catheter technique." After percutaneous punc-
ture of the femoral artery, a polyethylene
catheter (I.D. 0.045 inches; O.D. 0.065
inches) was advanced into the abdominal
aorta by the Seldinger technique. With fluoro-
scopic control, the catheter was maneuvered
into the common carotid artery. The catheter
was then advanced into the external carotid
artery under horizontal-beam fluoroscopy.
Next, the catheter was further advanced into
the vessel that had been identified on previ-
ous angiography to be the major blood supply
to the tumor. In most instances, this vessel
proved to be the internal maxillary artery. A
selective, internal maxillary arteriogram was
then obtained to define accurately the position
of the catheter (Fig. 1A and B). Small frag-
ments of Gelfoam®* (1 to 2 mm in diameter)
were then injected through the catheter using
saline as a bolus. The position of the catheter
tip and the effect of embolization on the blood
supply to the tumor were frequently checked
fluoroscopically with injections of contrast
media. Serial angiograms were obtained dur-
ing the embolization procedure to determine
the reduction of blood flow to the tumor. The
procedure was terminated when angiograms
showed obliteration or pronounced reduction
in the vascularity of the tumor (Fig. 1C).

and Radiology, University of California, San
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Fig. 1. Juvenile nasopharyngeal angiofibroma. Selective external carotid arteriogram,
lateral projection. A) Early and B) late arterial phases before embolization. The highly
vascular tumor in the nasopharynx is well shown. C) Postembolization arteriogram. The
vascular neoplasm is no longer opacified.

TABLE I
SUMMARY OF 7 PATIENTS TREATED WITH PREOPERATIVE EMBOLIZATION

Operative Estimated
Case Age Symptoms Site of Tumor Approach Blood Loss
Tumors Limited to Nasopharynx
15 Nasal obstr., 4 mo Nph. Transp. 500 cc
2 19 Nasal obstr., 1 yr; Nph. Transp. 500 cc
intermittent epist.,
3 mo
3 1% Nasal obstr., 4 yr; Nph., nose Transp. 670 cc
severe epist. — 1 :
episode
4 16 Nasal obstr.; inter- Nph., nose Transp. 1275 cc
mittent epist., 1 yr
Average: 736 cc
Tumors Extending Beyond Nasopharynx
5 17 Nasal obstr. and Nph., sph. Transp. 1500 cc
recurrent epist., 1
yr
6 Wy Nasal obstr., 2 yr Nph., nose, Transp. 1300 cc
sph., ptmax.
space
i 16 Nasal obstr., recur- Nph., sph., Transp. Cald- 2500 cc
rent epist., 6 mo ptmax. space; well-Luc
max. sinus
Average: 1767 cc

Obstr. — Obstruction.
Epist. — Epistaxis.

Nph. — Nasopharynx.
Transp. — Transpalatal.
Sph. — Sphenoid.

Ptmax. — Pterygomaxillary.
Max. — Maxillary.
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TABLE II
SUMMARY OF 16 PATIENTS TREATED WITHOUT PREOPERATIVE EMBOLIZATION

Operative Estimated
Case Age Symptoms Site of Tumor Approach Blood Loss
Tumors Limited to Nasopharynx
ik '3 Nasal obstr. Nph. Transp. 400 cc
2 i3 Epist., left nasal Nph. Transp. 700 cc
obstr.
3 ik Nasal obstr., 2 mo Nph. Transp. 800 cc
4 8 Reczurrent epist., 1 Nph., nose Transp. 1000 cc
yr
5 18 Recurrent epist. Nph. Transp. 1000 cc
6 i1i5 Excessive bleeding Nph. Transp. 2000 cc
following “polyp”
removal
i 15 Epist. Nph. Transp. 2500 cc
Average: 1200 cc
Tumors Extending Beyond Nasopharynx
8 17/ Recurrent epist. Nph., mini- Transp. 600 cc
mal sph.
extension
9 17 Le't nasal obstr.; Nph., left Transp. lip 1000 cc
left cheek swelling max. sinus; splitting inci-
pterygomax- sion, external
illary fossa carotid liga-
tion
10 10 Recurrent epist. Nph., nose, Transp. 1700 cc
sph.
10t 14 Nasal obstr., 1 yr Nph., sph. Transp. 2000 cc
1112 19 Nasal obstr., epist., Nph., nose, Transp. 4000 cc
foul nasal discharge  sph.
13 16 Nasal obstr. Nph., sph., Transp. 4500 cc
lateral
pharyngeal
space
14 16 Nasal obstr., re- Nph., left Transp., lat- 4500 cc
current epist. max. antrum teral rhinot-
omy
15 117 Recurrent epist. Nph., sph. Transp. 5500 cc
16 14 Epist., nasal obstr. Nph., max. Transp.; Cald- 6000 cc
6 wk sinus; right well-Luc
cheek; floor
of orbit
Average: 3311 cc

The age, presenting symptoms, site of tu-
mor, operative approach, and estimated blcod
loss in the series of seven male patients are
shown in Table I. In none of these patients
had removal of the tumor been attempted
previously. The tumor was limited to the naso-
pharynx and nose in four of the patients, and

in three it had extended beyond these con-
fines. The transpalatine surgical approach was
employed in all patients. A Caldwell-Luc pro-
cedure also was needed in one patient to re-
move the extension of a tumor that filled the
maxillary sinus.

An attempt was made to estimate carefully
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the blood loss encountered during the opera-
tive procedure in the seven patients. The rec-
ords of 16 patients with angiofibroma treated
in this institution in the past 15 years were
then reviewed to determine the estimated
loss of blood in patients who had not been
prepared with preoperative embolization. The
estimated loss of blood as stated in the opera-
tive report was compared with the number of
units of blood used in replacement transfusion.
The loss was determined by the higher of the
two figures. The anatomic extent, operative
approach, and estimated blood loss in this
group of patients are shown in Table II. The
transpalatine exposure was the primary ap-
proach to the tumor in both groups of patients.

RESULTS

The average amount of blood lost dur-
ing surgical removal in the seven patients
was 1300 cc. In the four patients in
whom the tumor was limited to the naso-
pharynx, the estimated blood loss aver-
aged 736 cc. The amount lost during the
exposure was estimated at 300 cc, and
that during the closure as 200 cc. The
average blood loss resulting from removal
of the tumor was therefore estimated as
only 236 cc. In the three patients in
whom the tumor extended outside the
confines of the nasopharynx and nose,
the average blood loss increased to about
1767 cc. This increase was largely the
result of oozing from the nasopharynx
during the Caldwell-Luc procedure, and
the antral and nasal bleeding during the
closure of the palate.

The average total blood loss in the 16
patients who had undergone surgical re-
moval of the tumor without preoperative
embolization was about 2400 cc. In the
seven patients of that group, in whom
the tumor was limited to the nasophar-
ynx, the loss of blood averaged 1200 cc.
In the nine patients in whom the tumor
extended beyond the nasopharynx, the
blood was estimated as 3311 cc.

DISCUSSION

The juvenile nasopharyngeal angiofi-
broma is a highly vascular neoplasm
typically found in pubescent males. It
has been reported, however, in patients
as early as eight years of age and as late
as 50 years." The origin of the tumor and
the hormonal factors that may influence

its activity have been discussed by previ-
ous authors.” These as yet undefined
hormonal factors may account for the
regression of a tumor, as occasionally ob-
served in the postpubertal period.

Grossly, the tumor consists of a smooth,
reddish or purple, nonulcerated, lobu-
lated, firm mass which arises eccentrical-
ly from the roof of the anterior naso-
pharynx or from the posterior nasal fossa.
Its base is usually rather broad, and it is
not easily moved by the examining fin-
%er. This tumor must be distinguished
rom adenoid tissue, choanal polyps, na-
sopharyngeal cysts, nasopharyngeal car-
cinoma, and rhabdomyosarcoma. It may
reach considerable size; its extensions
tend to be polydirectional along natural
foramina and fissures.” As the tumor en-
larges, extensions from it project anterior-
ly into the posterior nares, laterally
into the pterygomaxillary fossa, and
superiorly into the sphenoid sinus. Par-
ticularly aggressive tumors may erode
into the apex of the orbit or may extend
intracranially through the base of the
skull.

The usual presenting symptoms are
those of nasal obstruction and epistaxis.
The bleeding is intermittent and its con-
trol difficult, frequently requiring hos-
pitalization and transfusions. Since the
tumor is benign, pain is rarely an early
symptom.

Roentgenograms of the sinuses and
tomography of the skull base help to de-
termine the extent of the tumor and the
degree of bone involvement. Arteriog-
raphy is essential to establish the diagno-
sis, to outline the blood supply to the
tumor, and to demonstrate its anatomic
extent. In the early stages of the dis-
ease, the blood supply to the tumor is al-
most exclusively from the ascending
pharyngeal and internal maxillary
branches of the external carotid artery.
Selective external carotid arteriography
shows dense contrast-medium staining of
the tumor during the capillary phase of
angiography. The maximum accumula-
tion of contrast material in the tumor is
usually seen three to six seconds after in-
jection is begun. When the tumor ex-
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Fig. 2. Transpalatal incision with soft
palate extension on one side to expose the
nasopharynx.

tends intracranially, dural branches of
the internal carotid artery and even cor-
tical branches of the anterior or middle
cerebral artery may contribute to the
blood supply. Tumors that invade the
ethmoid sinus or orbit may receive their
blood supply in part from branches of
the ophthalmic artery. Larger tumors
may also receive contributions from the
contralateral external or internal carotid
arteries. Bilateral selective internal and
external carotid arteriograms are advis-
able, therefore, in all patients with sus-
pected nasopharyngeal angiofibromas.
These studies are most easily accom-
plished by means of transfemoral cathe-
ter techniques. Magnification and sub-
traction techniques aid in the angiograph-
ic evaluation of these lesions.

The treatment of choice is complete
surgical removal. Some authors”” have
recommended supportive measures until
the tumor regresses spontaneously. Un-
fortunately, significant complications,
such as life-threatening hemorrhage, in-
fection, and intracranial extension of the
tumor may precede spontaneous regres-
sion. Although Briant et al’ recom-
mended primary radiation therapy, we
prefer to reserve such therapy for tumor
recurrence or for those tumors which are
inoperable because of intracranial exten-
sion.?

The transpalatine approach to the na-

sopharynx has provided good exposure,
particularly when the incision is extended
to the soft palate. The transpalatine
incision starts just anterior to the greater
palatine foramen on the side of the lesser
tumor involvement. It curves around the
dental arch, staying about 5 to 7 mm in-
side the gum line of the teeth continuing
to the opposite greater palatine foramen
(Fig. 2). The incision should pass later-
al to this foramen since the vessels are
divided on this side. From here the in-
cision is extended posteriorly past the
edge of the hard palate and 2 to 3 cm
into the soft palate, stopping 1.5 to 2 cm
from the free edge of the soft palate.
This extension into the soft palate greatly
improves the mobility of the palatal flap
and is the key to excellent exposure of
the entire nasopharynx. One of the great-
er palatine vessels is preserved to provide
adequate blood supply to the flap. This
transpalatine approach may be combined
with an immediate or a delayed Cald-
well-Luc procedure when the tumor has
extended into the maxillary sinus. It may
also be combined with a lateral rhinot-
omy in instances of extension into the
ethmoid or pterygomaxillary fossae.

Despite adequate surgical exposure,
however, the actual removal of the tu-
mor is usually attended by brisk and
often alarming hemorrhage. Such hemor-
rhage causes difficulty in the orderly,
complete operation required to prevent
recurrence. Many surgeons have at-
tempted to reduce surgical blood loss by
ligating the external carotid or internal
maxillary arteries.” External carotid ar-
terial ligation, however, has not proved
to be particularly helpful because of the
extensive collateral blood supply to the
tumor. A hypotensive anesthetic with de-
pression of the systolic blood pressure to
40 to 60 mm Hg may be of benefit.™*
Preoperative estrogen therapy has been
advocated by several authors.>!%13 An-
giograms showed decreased vascularity
in three patients treated with estrogens.
Jafek et al* reported an average blood
loss of 1970 cc in 9 patients treated
with preoperative estrogen, compared to
an average loss of 2960 cc in 25 patients
not treated in this manner. Work et al'*
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concluded that cryotherapy might be an
effective adjunct to surgery but that it
was not a substitute for standard surgi-
cal techniques. Cryotherapy might prove
beneficial for small recurrences, but
most tumors are too large for this tech-
nique.'?

Embolization has proved to be a use-
ful adjunct in the preoperative manage-
ment of patients with juvenile angiofi-
bromas. Roberson and coworkers'® used
barium-impregnated silastic spheres in
the preoperative embolization of the in-
ternal maxillary artery in four patients
with juvenile angiofibromas. Emboliza-
tion must not be compared to proximal
arterial ligation. The aim of emboliza-
tion in these patients is to place the em-
bolic material within the distal arterial
branches or within the tumor itself. Gel-
foam® has proved to be particularly
suitable since it may be injected through
the catheter in a compressed state. Soon
after being exposed to blood, the injected
fragments gradually swell to a larger
size. Gelfoam®, therefore, has allowed
the employment of relatively small cath-
eters which can be introduced into the
internal maxillary artery without caus-
ing arterial spasm. Reflux of the emboli
into the cerebral circulation or inadver-
tent direct injection of emboli into the
internal carotid artery represents the pri-
mary risk of this procedure. To avoid this
complication, the catheter tip should be
placed into the distal internal maxillary
artery without obstructing its flow.
Throughout the procedure, test injections
with radiopaque contrast media are made

to insure maintenance of the proper po-
sition of the catheter. Horizontal beam
fluoroscopy is important to avoid rota-
tion of the neck of the patient which
could result in accidental displacement
of the catheter. Small plugs of Gelfoam®,
up to 100 or more, are injected to ob-
struct the small distal arterial branches
that supply the tumor. The procedure is
terminated when the circulation to the
tumor has been obliterated or greatly di-
minished. Vigilance must be exercised to-
ward the end of the procedure when
flow in the internal maxillary artery is
slowed, to prevent reflux of emboli into
the internal carotid circulation. To date,
we have had no complications from this
procedure. Complications that involve
the central nervous system remain a po-
tential risk, especially when the emboli-
zation techniques are not applied care-
fully.

SUMMARY

Preoperative Gelfoam® embolization
of the internal maxillary artery in seven
male patients with juvenile nasopharyn-
geal angiofibroma is described. The av-
erage blood loss associated with removal
of the tumor was reduced with this
technique from an estimated 1200 cc to
736 cc when the tumor was limited to
the nasopharynx. With tumors that ex-
tended beyond the confines of the naso-
pharynx, embolization reduced the av-
erage estimated blood loss from 3311 to
1767 cc. Preoperative embolization al-
lows controlled surgical removal of the
tumor and better visualization of its su-
perior and lateral extensions.

Request for reprints should be sent to Herbert H. Dedo, M.D., Department of Otolaryn-
gology, Room 495U, University of California, San Francisco, Third Avenue and Parnassus, San

Francisco, California 94143.
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SUMMARY — During a 20-year period, 12 patients with nontraumatic, nonneoplastic
subglottic stenosis were seen at the Mayo Clinic. The etiologic factors were relapsing poly-
chondritis, amyloidosis, sarcoidosis, and Wegener’s granulomatosis. Because of the diverse
initial presentation of the disease, the clinician should consider that the stenosis is a manifesta-
tion of a systemic disorder and carry out an otolaryngologic and physical examination with the
appropriate roentgenograms and blood and urine tests. Treatment, if a systemic disease is
proved, consists of appropriate medication. Surgery may be necessary, depending on the nature
of the lesion. Small strictures may not need to be treated.

Subglottic stenosis can be defined as
any narrowing of the subglottic area. Its
most common cause is use of cuffed tra-
cheotomy tubes. Less common causes are
external trauma to the larynx (for ex-
ample, in automobile accidents), a high
tracheotomy incision, and congenital
stenosis, as in infants. Subglottic steno-
sis can also result from extension of neo-
plastic disease from other sites to the
subglottic area.’

But what of subglottic stenosis in the
adult or adolescent without preceding
trauma? The diagnosis in such cases may
be perplexing, and treatment is often dif-
ticult. The purpose of this report is to
describe 12 cases of nontraumatic, non-
neoplastic subglottic stenosis recorded
during the last 20 years. The etiologic
factors were: 1) relapsing polychondritis;
2) amyloidosis; 3) sarcoidosis; and 4)
Wegener’s granulomatosis. Features of
each condition are illustrated in the case
reports that form the basis of this report.

CASE REPORTS
RELAPSING POLYCHONDRITIS

Case 1. A 47-year-old female presented at
the Mayo Clinic with a history of increasing

shortness of breath for about 18 months. She
stated that she had undergone bronchoscopy
elsewhere and that her breathing had tem-
porarily become easier. At the Mayo Clinic,
indirect laryngoscopy revealed subglottic sten-
osis with mobile vocal cords, confirmed by
tracheal tomograms. A saddle-nose deformity
was noted. Results of screening blood tests,
including serologic studies, were normal; the
erythrocyte sedimentation rate (ESR) was
36 mm in 1 hour (Westergren). Tracheotomy
followed by laryngoscopy was then performed.
A 7 mm bronchoscope was passed through
the area of subglottic stenosis, the diameter
of which was 6 mm. The trachea below the
stenotic area was normal. Representative bi-
opsies were taken, and the area was injected
with 1 ml of triamcinolone. Histopathologic
examination produced evidence of chronic
subepithelial ~ inflammation with  fibrosis.
At follow-up examination 3 months later, the
area of stenosis was found to be much smaller.
At her next visit, 3 months later, she was
again dyspneic, and recurrence of the steno-
sis was noted. She has continued to require
a tracheotomy.

Case 2. A 26-year-old male had a two-year
history of respiratory distress. Cortisone, giv-
en before he was seen at the Mayo Clinic,
had given him no relief. His past history in-
cluded intermittent episodes of conjunctivitis
since childhood, particularly on the right side.
Ophthalmic examination showed that his vision
was normal, but chronic marginal corneal de-
generation was noted bilaterally. Rhinolaryn-
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Fig. 1 (Case 2). Relapsing polychon-
dritis. Note saddle-nose deformity and
valved speaking tube.

gologic examination revealed a saddle de-
formity of the nose (Fig. 1) with mucosal
crusting and, on indirect laryngoscopy, normal
vocal cords with a narrowing of the subglot-
tic area. Tracheal tomograms confirmed sub-
glottic stenosis (Fig. 2). Results of screening
blood tests, including serologic studies, and
the ESR were normal. Direct laryngoscopy
and bronchoscopy were followed by biopsy of
the stenotic area; a mild, nonspecific fibro-
blastic reaction was reported. A speaking tra-
cheotomy tube was inserted five days later;
the portion of tracheal -cartilage removed
during this procedure disclosed inflammatory
changes. The speaking tube was tolerated well.

Case 3. A 55-year-old female presented at
the Mayo Clinic with recent progressive re-
spiratory obstruction. A general medical ex-
amination revealed no abnormalities except
a saddle-nose deformity, and results of screen-
ing blood tests, including serologic studies,
and the ESR were normal. Indirect laryngos-
copy showed subglottic stenosis, the upper
limit of which was detected 1 cm below the
true vocal cords; overall, the subglottic area
was narrowed to about 4 mm. Tomograms of
the trachea confirmed the subglottic narrow-
ing. When she underwent tracheotomy and
thyrotomy four months later, the stricture,
at the level of the cricoid ring, was found to
be formed chiefly by a band of scar supported
by thick fibrous tissue on the posterior wall
of the trachea; the 4 mm width of the sub-

Fig. 2 (Case 2). Relapsing polychon-
dritis. Note long area of subglottic nar-
rowing.

glottis noted earlier was confirmed. The scar
tissue was removed and the denuded area
(4 by 3 cm) was covered with a skin graft
around a sponge rubber stent. This was re-
moved by laryngoscopy, and decannulation
three weeks later was easy. The airway since
has been good.

Case 4. A 17-year-old male had noted a
slowly progressive voice change and dyspnea
on exertion for one year. Examination showed
a saddle-nose deformity, a deformity of each
external ear, and a dish-shaped deformity of
the sternum. Tracheal tomograms showed nar-
rowing from a point 2 cm below the true
vocal cords to about the level of the clavicle.
At the narrowest point, the diameter was
about 6 mm. Results of screening blood tests,
including serologic studies, and the ESR were
normal. The larynx and subglottic region were
opened through a vertical midline incision.
The cricoid ring was incised and the cartilage
outfractured in order to enlarge the airway.
The new aperture was then skin grafted. Fol-
low-up examination revealed much improved
exercise tolerance and a good airway.

COMMENT

We believe that the lesions in these
four patients were those of the quiescent
phase of relapsing polychondritis. The
term “relapsing polychondritis” was
coined by Pearson, et al* in 1960, though
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Fig. 3 (Case 5). Amyloidosis. Note focal narrowing of trachea about 3 cm below

glottis.

Jaksch-Wartenhorst* in 1923 had de-
scribed a condition, termed “polychron-
dropathy” by him, that was characterized
by inflammatory changes in cartilages in
different anatomic sites. Clinically, the
usual sites of involvement are the carti-
lages of the external ear, the nasal septal
cartilages, the larynx, and the tracheal
bronchial tree. Cartilaginous involve-
ment may occur simultaneously or at
different times.

Even more interesting from an oto-
laryngologist’s point of view are the au-
diovestibular manifestations of relapsing
polychondritis. Daly* described these in
one patient, and Cody and Sones® re-
viewed the records of 40 patients seen
at the Mayo Clinic with relapsing poly-
chondritis, among whom 11 had hearing
loss due to the disease itself. The hearing
loss may be either conductive or sensori-
neural.

The clinical picture in the acute phase
is characterized by pain, swelling, red-
ness, and tenderness of the external ear.
The acute audiovestibular manifestations
are those of tinnitus and dizziness; these
are similar to the manifestations of endo-
Iymphatic hydrops of Méniére’s disease
or of Cogan’s syndrome. With nasal in-
volvement, the acute symptoms are pain,
swelling, redness, and tenderness of the
nose. Involvement of the tracheobron-

chial tree can lead to acute narrowing
of the trachea with airway obstruction
and possibly death. Ocular manifestations
may also occur, including iritis, conjunc-
tivitis, scleritis, and episcleritis.®

PATHOLOGY

Typically, inflammation causes frag-
mentation of the cartilage owing to ne-
crosis and chondrolysis. In some areas,
cartilage is separated by inflammatory
cells; in others, cartilage is replaced by
fibrous connective tissue.” :

TREATMENT

In the acute phase, corticosteroids are
of value; they may even be life saving,
especially in cases with involvement of
the tracheobronchial tree. Surgical inter-
vention by “coring out” of the stenosed
area and lining the area with skin or di-
lating it may or may not be necessary,
depending on the degree of obstruction.
A valved speaking tracheotomy tube is
a useful compromise for those patients
who do not want to undergo an operative
procedure.

AMYLOIDOSIS

Case 5. A 54-year-old male complained of
recurrent “colds” and progressive malaise.
Despite normal results of a clinical otolaryn-
gologic examination, tomograms of the tra-
chea showed focal narrowing of the upper tra-
chea at a point about 3 cm below the vocal
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cords (Fig. 3). Bronchoscopic examination
revealed a subglottic mass that, on biopsy,
proved to be amyloid. Results of the general
medical examination were normal and a rectal
biopsy was negative for amyloid tissue. He
did not require a tracheotomy.

Case 6. A 49-year-old female had a one-year
history of hoarseness. She had recently com-
plained of dysphagia and hemoptysis. Indi-
rect laryngoscopy revealed subglottic and up-
per tracheal stenosis. Results of screening
blood tests, including serologic studies, and
the ESR were normal. Tomograms of the
larynx and trachea showed localized narrow-
ing in the subglottic area. Biopsy showed
amyloidosis. Coring out of as much tissue as
possible at the center of the mass resulted in
a good airway and improvement in the voice.

COMMENT

The term “amyloid” (starchlike) was
coined by Virchow, who noted that amy-
loid treated by iodine and sulfuric acid
turned blue-black, as did starch. The re-
spiratory tract is the most common part
of the body to be affected by localized
amyloidosis; in the respiratory tract, the
larynx is the most frequent site. The dis-
ease occurs most commonly in the fifth,
sixth, and seventh decades of life, and
men are afflicted more frequently than
women (ratio, 2:1). Symmers® classified
amyloidosis clinicopathologically as fol-
lows: 1) primary systemic amyloidosis
not associated with known predisposing
factors and affecting the heart, tongue,
larynx, and skin; 2) generalized second-
ary amyloidosis usually associated with
a predisposing disease, such as tubercu-
losis or lung abscess with empyema; 3)
localized tumor-forming amyloid; and
4) amyloidosis associated with multiple
myeloma.

In the larynx, the most common sites
of amyloidosis are the ventricles, the
false cords, the aryepiglottic fold, and
the subglottic area, in that order.® The
treatment of amyloidosis consists of re-
moving the amyloid tumor if it causes
obstruction. Although localized amyloid
tumors are rarely associated with plas-
ma-cell dyscrasias, the appropriate
studies probably should be done to ex-
clude multiple myeloma or solitary mye-
loma.

SARCOIDOSIS

Case 7. A 55-year-old male had a history
of stridor. Indirect laryngoscopy revealed a
smooth, slightly reddened symmetric bulge in
the subglottic area. Biopsy material, taken
after a tracheotomy had been performed, re-
vealed inflammatory tissue only. Five months
later, the larynx was explored through a thy-
rotomy incision; the subglottic thickening was
excised, and a skin graft was applied to the
denuded area. Pathologic examination of the
excised tissue disclosed noncaseous granuloma
consistent with sarcoidosis. Cultures for micro-
organism were negative. Decannulation later
was easy; the airway was good. He died in
1958 with carcinoma of the kidney.

COMMENT

In this patient, biopsy on several oc-
casions did not reveal the granulomatous
nature of the disease in the larynx. It
was not until the subglottic thickening
was removed at an open operation that
the true nature of the lesion in the sub-
glottis became known. If this problem
had been known before the open oper-
ation, intralaryngeal injection of corti-
sone acetate perhaps would have made
thyrotomy and skin grafting unneces-
sary.’® Judging from experience in this
case, it is probably safe to excise as
much of the offending tissue as neces-
sary in order to improve the airway
without fear that the operation will
exacerbate the local disease.

WEGENER'S GRANULOMATOSIS

Case 8. A 45-year-old female gave a his-
tory of nasal obstruction for approximately
three years. She had more recently complained
of midfacial pain associated with nasal ob-
struction and bloody nasal drainage. Intra-
nasal examination revealed crusting and gran-
ulation. Laboratory findings included the fol-
lowing: ESR, 80 mm in 1 hour (Wester-
gren); hematuria; proteinuria, grade 3; and
a normal chest roentgenogram. The histologic
features of nasal biopsy material were con-
sistent with those of Wegener’s granulomato-
sis. She was treated with prednisone and
cyclophosphamide and improved until she
again presented with stridor three months
later. Tomograms of the larynx showed defi-
nite narrowing of the upper trachea and
subglottic area (Fig. 4). Direct laryngoscopy
confirmed subglottic stenosis. Examination of
the biopsy material revealed inflammatory
tissue only. Her trachea was dilated at the
same time and the condition of her airway
was satisfactory thereafter. Therapy with
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Fig. 4 (Case 8). Wegener's granulo-
matosis. Note narrowing of upper tra-
cheal and subglottic areas.

cyclophosphamide and prednisone was cen-
tinued; currently, she is doing well.

Case 9. A 50-year-old female required tra-
cheotomy for upper airway obstruction. Dur-
ing a fissure operation, an ulcerative lesion
involving the posterior two-thirds of the cir-
cumference of the trachea was excised; this
lesion proved to consist of fibrous tissue only.
The area was skin grafted, with a good re-
sult. At that time the ESR was 120 mm in 1
hour (Westergren), and hematuria was de-
tected. Nearly two years later, she again pre-
sented with nasal pain, redness over the
nasal dorsum, and nasal drainage but no diag-
nosis was then made. Then, six years later,
she was found to have hemoptysis associated
with a lesion in the right lung and also a
nasal septal perforation with marked nasal
atrophy and intranasal crusting. The diagnosis
of Wegener's granulomatosis was made at
that time by biopsy. The disease is currently
controlled with steroids; the airway is satis-
factory and the subglottis appears normal.

Case 10. A 53-year-old female had a five-
year history of nasal crusting. Examination
revealed an external saddle deformity, a large
anterior cartilaginous septal perforation, and
atrophy of both middle turbinates. Results of
serologic studies were normal, as were the
ESR and chest roentgenogram. She had no-
ticed recent upper airway obstruction and she
did have some degree of stridor. Indirect
laryngoscopy revealed bulging of the tracheal
wall below the cords with some impairment
of the airway. Tomograms of the larynx and
upper trachea showed no abnormalities. Laryn-

goscopy revealed extreme narrowing of the
airway; it was almost impossible to pass an
endotracheal tube through the subglottic re-
gion. The narrowing was due to a weblike
thickening in the anterior subglottic region,
a little more on the left than the right. The
pink overlying mucosa was intact. Biopsied
tissue consisted of inflammatory fibrosis only.
Numerous pieces of tissue were also taken
from the ethmoid area on both sides, around
the septal perforation, and from the right
maxillary antrum; histologic features of this
tissue were consistent with those of Wegener’s
granulomatosis. Tracheostomy was unnecessary
and no further treatment was started.

Case 11. A 24-year-old female, who was
seen at the Mayo Clinic in 1973, had a history
of removal of a left pseudotumor from the
left orbit at the age of seven years, in 1956.
In 1968 she had noticed the onset of dyspnea,
which by 1970 had progressed to the point of
acute airway obstruction that necessitated a
tracheotomy, on which she continues to rely.
Five repeated laryngoscopies had been done
elsewhere and a biopsy report suggested the
diagnosis of Wegener’s granulomatosis. She
had been treated with steroids and cyclo-
phosphamide; she was receiving the latter
when she presented at the Mayo Clinic.

Case 12. A 3l-year-old female presented at
the Mayo Clinic in 1972 with the following
history: In 1956 a pseudotumor had been re-
moved from the left orbit; she was treated
with cortisone acetate. In 1960, the left eye
was enucleated. She then had no symptoms
for ten years when a pseudotumor developed
in the right eye. The biopsy report on tissue
taken from the right eye suggested the diag-
nosis of Wegener’s granulomatosis. She was
again treated with steroids. She was first
seen in the Department of Otorhinolaryngol-
ogy in 1970 with intranasal mucosal crust-
ing, scales, and granulation tissue; the biopsy
report gave a diagnosis of Wegener’s granulo-
matosis. In 1972, she presented with a history
of recurrent swelling of the right eye; at this
point, she had stridor with hemoptysis. Indi-
rect laryngoscopy revealed subglottic narrow-
ing with a dry, crusty-looking subglottic mu-
cosa. Narrowing was also revealed by tomo-
grams (Fig. 5). Because of the adequacy of
the airway, however, no biopsy was done and
no treatment was considered necessary. She
is now being observed for the diminishing
vision in her remaining right eye.

COMMENT

These five patients with Wegener’s
granulomatosis who also had subglottic
stenosis are part of a larger group of 52
patients with Wegener’s granulomatosis
seen at the Mayo Clinic whose cases
were recently reported,'*
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Fig. 5 (Case 12). Wegener’s granulo-
matosis. Note subglottic narrowing.

PATHOLOGY

Wegener described the entity known
as Wegener’s granulomatosis in 1936
and again in 1939.22 It has since been
identified as a disease characterized by
necrotizing granulomas and vasculitis of
the upper and lower respiratory tract,
focal necrotizing glomerulonephritis, and
systemic angiitis. Among those patients
who constituted the recent Mayo Clinic
series, some were found to have necrotiz-
ing granulomas and vasculitis involving
the respiratory tract, but without evi-
dence of nephritis, and still others may
have no evidence of involvement of the
respiratory tract. This form of nonsys-
temic or localized Wegener’s granulo-
matosis has been reported previously.'*
Among the 52 patients whose records
were reviewed, 31 patients had nasal
lesions, either alone or in combination
with other sites. The five patients with
subglottic stenosis whose cases are de-
scribed in the present report are among
these 31 patients with nasal involvement.

Despite the finding of only fibrous
tissue on biopsy from the subglottic area
in these five patients, it is reasonable to
speculate that the fibrous tissue actually
represents the end result of an inflam-

matory lesion as part of Wegener’s gran-
ulomatosis possibly modified by previous
treatment. If any of these five patients
could have been seen in a so-called acute
phase, biopsy at that time might well
have revealed the evidence of vasculitis
and necrotizing granulomas.

TREATMENT

Wegener’s granulomatosis is a treat-
able disorder; steroids with or without
cyclophosphamide are the treatment of
choice. Since airway involvement is com-
mon, it is essential that the otolaryngolo-
gist remain alert to the possibility of
this condition, because favorable prog-
nosis depends on early recognition and
treatment.

DISCUSSION

Much remains to be learned about con-
nective tissue disorders. Despite recent
and promising advances, we still do not
understand the phenomena precipitating
the complex biochemical, immunologic,
and anatomic changes that manifest as
these diseases. Initially, these diseases
may present with signs and symptoms
that mimic numerous otolaryngologic
disorders. For instance, one of our pa-
tients who proved to have amyloidosis
complained of recurrent head colds and
another patient complained of a voice
change. The initial symptom of one of
our patients with proved Wegener’s dis-
ease was unilateral proptosis. Moreover,
all of the 31 patients with nasal involve-
ment who constituted part of the group
of 52 patients with Wegener’s disease re-
ported on recently’® had “nasal obstruc-
tion” as the first and insidious symptom.

The clinician’s obligation, therefore,
when faced by a patient with subglottic
stenosis of nonneoplastic, nontraumatic
origin is to consider the stenosis as a pos-
sible manifestation of a systemic disor-
der. Consequently, a careful otolaryn-
gologic examination is followed by a
general examination, together with vari-
ous investigations including chest and
tracheal roentgenograms, a complete
blood count, ESR, serologic studies, ser-
um creatinine concentration, and urin-
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alysis. Endoscopic examination of the
larynx and trachea with biopsy then fol-
lows.

With respect to treatment, if systemic
disease is proved, appropriate medica-
tion is initiated. The surgical manage-
ment of the obstructed trachea depends
not only on the nature of the lesion but
also on the patient’s wishes. For example,
one of the patients with probable poly-

chondritis elected to have the speaking
tracheotomy tube rather than an opera-
tion.

For small strictures with adequate air-
way, treatment may not be necessary.
For others, endoscopic dilatation may
suffice. The “coring out” of a long sten-
otic area followed by a skin graft is very
successful and has advantages over re-
section and end-to-end anastomosis.

Request for reprints should be sent to Thomas J. McDonald, M.D., Mayo Clinic and Mayo

Foundation, Rochester, Minnesota 55901.
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DISCUSSION

AraN Nanum, M.D. (San Diego, Califor-
nia): I have a comment about Dr. Dedo’s
very fine paper. A couple of years ago we pre-
sented several cases vis-a-vis this technique
for nose bleed and we subsequently used it
for angiofibroma. It is extremely effective for
both techniques, but particularly for intract-
able nose bleed.

I would like to indicate, however, that we
have had two cases of hemiplegia associated
with the procedure; one was transient, occur-
ring at the time of angiography; the second
was relatively long lasting, occurring in a
young boy on his dominant hemisphere and
gradually regressed over a period of approxi-
mately two months.

We never did satisfactorily account for the

reasons, and, of course, with angiography
there are other reasons besides the use of em-
boli, but I would urge people who use the
technique to make careful observations about
the methods that they use and, hopefully, we
will accumulate some more information about
this potentially very valuable technique.

J. Ryan CuanpLER, M.D. (Miami, Flor-
ida): It is a privilege to discuss that delight-
ful presentation of Dr. Dedo. I have discussed
the practicality and advisability of embolizing
arteries in patients with nasopharyngeal fi-
bromas and severe epistaxis with our neuro-
radiologist. He is rather reluctant to do that
for just the reasons that Dr. Dedo and Dr.
Nahum told you.

I would like to suggest a practical alterna-
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tive to embolization which we use in all of
our cases of nasopharyngeal fibroma and in-
tractable epistaxis and is a part of the opera-
tive procedure. An antrotomy provides access
to the antrum, determination of the extent
of the tumor in the maxillary sinus and the
pterygomaxillary fossa before the transpalatal
route is begun. If the tumor is in the antrum
and in the pterygomaxillary fossa, the exposure
which is necessary is already obtained. If the
tumor is not there and one need not worry
about it, then the internal maxillary artery
can be ligated prior to beginning the actual
extirpation of the tumor.

In our hands, this is a very satisfactory
technical procedure which can be done at the
time of surgery and decreases blood loss with-
out the serious complications about which we
have just heard.

Joun Dary, M.D. (New York, New
York): Dr. Dedo and his colleagues have de-
veloped and perfected a technique which, in
their hands, is safe and I think for those who
do not have this kind of neuroradiological set-
up, you might consider another technique.

With hypotensive technique you can accom-
plish the same results in control of the blood
loss by dropping the blood pressure to be-
tween 40 and 60 systolic.

We have used this on well over a thousand
cases without any of these complications. I
think you have got to remember that if you do
angiography, the incidence of untoward re-
sults is one in two hundred and that must be
calculated. If there is a simpler way of doing
it that is safe, then this is the best technique
for you.

Ricarpo Taria-Acuna, M.D. (Mexico City,
Mexico): I have had, as Dr. Kirchner said,
enormous experience with this kind of tumor,
juvenile angiofibroma.

I liked Dr. Dedo’s paper very much but I
do not agree with the utility of suppressing
the irrigation of the external carotid artery,
because in my experience we have not seen
reduction of blood loss in this operation. As a
matter of fact, I have seen cases in which both
external carotids have been obstructed, and
the bleeding has been increased.

I have described a technique I like very
much (transpalatine incision) but I agree
with Dr. Dedo that in some cases we have to
use some other approach, such as lateral
rhinotomy, or through the mouth. Sometimes
the worst cases I see are those in which there
are intracranial tumors. They are a real prob-
lem.
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SUMMARY — Since the early 1960’s nasotracheal tubes have been used for neonates with
primary respiratory diseases which necessitated positive pressure ventilation. This therapy may
be required for extended periods of weeks to months meaning prolonged trauma to the neonatal
larynx. The initial injury and long-term effects of the endotracheal tube in this age group have
not been adequately investigated. The acute findings can be arytenoid and posterior commissure
ulcerations and, in some cases, cartilage erosion. Long-term follow-up in these children to age
3.5 years showed a persistent arytenoid defect with chronic hoarseness. The consideration of a
change in the structure of the endotracheal tube is suggested as a possible means of avoiding

these injuries.

The first reported use of the endotra-
cheal tube was by McEwen in 1880.
Since then its use in anesthesia and for
support in airway problems has become
common. One group of patients who re-
quire intubation are the premature in-
fants born with respiratory distress syn-
drome. They require assisted ventilation
with positive end expiratory pressure
(PEEP) to maintain adequate respira-
tory function. It is the purpose of this
paper to discuss the acute injuries that
result from the prolonged intubation in
this neonatal group and to report on the
chronic changes that persist in some of
the surviving children.

METHODS AND MATERIALS

A group of 17 newborns admitted to the
neonatal division of the Children’s Hospital
Medical Center in Boston for treatment of
respiratory distress were used in this clinical
study. A period of nasotracheal intubation
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for the administration of positive pressure
breathing was the only criterion used for in-
clusion in the study. In all cases 2.5 or 3.0 mm
Portex tubes of the Magill shape were in-
serted, with no trauma, into the larynx. All
the infants were classified as premature and
suffered from respiratory distress syndrome.
In addition, some had associated medical dis-
orders.

Once a child was included in the study,
he was followed until his discharge or death.
After extubation, if any hoarseness persisted
more than 24 hours, permission for a direct
laryngoscopy without anesthesia was re-
quested to assess the glottic and subglottic
areas for injuries.

Three children with chronic hoarseness, who
had required the above treatment regimen
and were now one, two, and three and one-half
vears of age, underwent direct laryngoscopy
to document the long-term changes.

The larynx from each child who expired
and underwent an autopsy was removed and
examined. The arytenoid cartilages were later
removed and studied, using the dissection mi-
croscope.

Medicine, Rochester, New York, and Harvard
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Fig. 1. Laryngeal findings of three patients in Group III: A) M.R. B) AL. C) J.R.

RESULTS

The group of 17 infants can be sep-
arated into three distinct categories:

I. Surviving Short-Term Intubations.
Five children were intubated for six days
or less and when they were extubated
had normal cries within 24 hours. Direct
laryngoscopies were performed on three
of these infants who had been intubated
for three days and no abnormalities were
found in the larynx.

II. Surviving Long-Term Intubations.
This group is comprised of six infants
who are survivors of long-term intuba-
tions. They are the most important sub-
group in this study since four of these
children manifest chronic laryngeal
changes and hoarseness as a result of
the treatment.

The first infant (M.R.) had Respiratory Dis-
tress Syndrome (RDS) and later manifested
bronchopulmonary dysplasia which required
intubation for 57 days with PEEP being used
for 55 days. Aphonia was present for four
days after extubation before he gradually de-
veloped a weak, hoarse cry that persisted until
the time of a direct laryngoscopy at 2% months
of age (i.e., 3 weeks after extubation). The
operative findings showed granulations over
the arytenoids with notching of the medial
surface of the right arytenoid. There was
fixation of the left true vocal cord from lim-
ited movement in the left cricoarytenoid joint.
The subglottic area was normal (Fig. 1A).
This child is now ten months of age and
persists with a breathy cry that is slightly
stronger than when he was examined.

The second infant (B.B.D.) with RDS is
now six months old and was intubated for
assisted ventilation with PEEP for a total of
38 days. Following extubation he required
intermittent short term intubations for per-
sistent bronchopulmonary dysplasia that has
required continuous hospitalization. His ecry

following extubation was moderately hoarse
but has been gradually improving in strength.
A direct exam was performed at 5% months
of age after his pulmonary condition had sta-
bilized. However, only a brief exam was
possible without anesthesia because of rapidly
developing cyanosis secondary to his pulmo-
nary disease. The findings showed a normal
larynx with mobile vocal cords and no aryte-
noid notching or granulation tissue. No ana-
tomic cause for his hoarseness was found and
further assessment was deferred.

The third child (A.L.) is 13 months old
and required intubation for 44 days with
PEEP for RDS and a patent ductus arterio-
sus that was ligated. When she was extubated,
she remained aphonic for two days before a
weak breathy cry developed. The child was
discharged from the hospital, however, before
a direct exam could be performed. After one
year her voice remained weak and breathy,
and a direct laryngoscopy under general anes-
thesia was recommended. The exam revealed
bilateral arytenoid vocal process erosion giv-
ing the appearance of bowing of the posterior
half of the true cords, resulting in incomplete
glottic closure on adduction and phonation.
There was decreased motion of the right true
vocal cord with no cricoarytenoid joint fixa-
tion, and a scar band that extended across
the posterior commissure to join the left vocal
process. In the subglottic area a thin fibrous
IIJ%I;d had formed on the anterior wall (Fig.

The fourth patient (J.R.) is now 3% years
old. At birth he had RDS which required a
nasotracheal tube for 27 days for assisted ven-
tilation. When extubated he was severely
hoarse, but no direct laryngoscopy was per-
formed. Since then he has had a slow growth
and development and his voice remained
breathy without signs of improvement. For
this reason a direct laryngoscopy was per-
formed under general anesthesia. The exam
revealed marked grooving of the medial sur-
faces of both the vocal processes from previ-
ous cartilage erosion, allowing significant air
escape with the cords in full adduction. The
anterior commissure and membranous true
cords plus the subglottic area were normal as
was the cord motion (Fig. 1C).
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Fig. 2. X-ray of patient in supine posi-
tion demonstrating lack of tube flexibili-
ty in laryngeal region.

The other two patients in this group were
intubated for 15 days, respectively, and both
had mild hoarseness when extubated. Now
both are 18 months old, and one continues
with mild inspiratory and expiratory stridor
that is gradually improving. The second child
is now asymptomatic. Neither of the children
was examined, as their findings were disap-
pearing with increasing age. This has been the
usual finding in other studies regarding post-
extubation hoarseness.

III. Nonsurviving Intubations. The re-
maining six children in the study expired
during the neonatal period while still
intubated and receiving assisted ventila-
tion. Postmortem exams were performed
on three of these patients, with the larynx
removed for gross and microscopic ex-
amination. The first specimen was from
a one-day-old infant intubated for 22
hours before death. The larynx showed
no ulceration or erosion of the arytenoid
vocal processes grossly, and minimal
edema and reaction on microscopic sec-
tions.

The remaining two laryngeal speci-
mens were from patients intubated 8 and
54 days, respectively. Grossly, both
showed ulceration of the mucosa over
the vocal processes and exposed cartilage
which was grooved by erosion from the
tube. The resulting glottic defect this

created was the same found and de-
scribed in the survivors. Further exam
and dissection of the larynx with the op-
erating microscope revealed that the
cricoarytenoid joints had not fibrosed
but remained freely mobile and normal.
No microscopic sections of the cartilages
were obtained as these changes have
been well documented.

The three remaining cases had no au-
topsy; thus, findings could not be estab-
lished.

DISCUSSION

During the past ten years the methods
and knowledge of the neonatologists
treating RDS have resulted in an in-
creasing number of healthy, surviving
infants, including the low birth weight
group.>® The usual criteria for using
positive pressure ventilation in the treat-
ment are a Pa02 of less than 40 mm Hg
in 100% oxygen and/or apnea or slow
gasping inadequate respirations. In or-
der to deliver the assisted ventilation, the
uniform method has become tracheal
intubation with a thin walled Portex
tube either by the nasal or oral passage.
Initially, tracheotomy is not used or rec
ommended. '

Once intubation is required, the treat-
ment regimen follows a program out-
lined in neonatal texts to maintain nor-
mal blood gases and pH. The endotra-
cheal tubes require changing about twice
weekly to maintain a secretion free lu-
men, which can usually be carried out
with a minimum of laryngeal trauma.

At this hospital, intubation continues
until pulmonary function warrants tube
removal. There were no long-term intu-
bations who were considered for a tra-
cheotomy to replace the tube. As a re-
sult the length of intubation via the
nasotracheal route varied from 1 to 57
days in these 17 patients. In adults, as
the duration of intubation increases, the
potential for problems in the glottic and
subglottic areas rises. Previous studies in
the adult have shown that intubation for
48-72 hours is usually tolerated without
significant tissue damage to the larynx,
after which the significance of vocal cord
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ulcerations, granulomas, webs, or stric-
ture formation of the glottic and sub-
glottic areas increase.*® Thus, the usual
practice is conversion to a tracheotomy
for continued airway assistance after 72
hours.

The neonatal larynx responds differ-
ently to the effects of intubation as com-
pared to the adult larynx and, as a re-
sult, the recommended duration of neo-
natal intubation can be extended. The
neonate is often intubated for periods of
up to one week with no significant find-
ings of laryngeal injuries. However, this
initial seven days may represent only the
first stage of an intubation that may last
many weeks as occurred in the cases pre-
sented. It is in these patients with pro-
longed laryngeal irritation that the con-
sequences of intubation can become man-
ifest. At present no definite length of
time for the development of the laryn-
geal injuries with persisting hoarseness
has been determined, as in adults.?¢-°
The pediatric literature in general states
that hoarseness immediately postextuba-
tion is associated with a normal direct
laryngoscopy and virtually all the pa-
tients will have a normal cry by one
month following extubation. This has
not been the finding in the long-term
intubations reported here.

It has been well established in the
examination of postmortem specimens by
Clement™ and animal studies by Way®*
that the endotracheal tube rests in the
posterior commissure of the glottis. The
continuous pressure and tube movement
due to PEEP and head motion causes
changes to occur in the tissue of that
area. The most marked finding has been
ulceration and erosion of the medial sur-
face of the arytenoid vocal process.
There also may be thickening and gran-
ulation tissue formation of the interary-
tenoid region. It has been our experience
with pathologic specimens, as well as
surviving patients, that these changes oc-
cur in a significant number of neonates
and do not always resolve completely as
previously suggested.

The patients presented who remained
hoarse after one year had significant

laryngeal changes resulting from the neo-
natal period. These chronic changes as
previously mentioned are located pri-
marily in the posterior commissure and
arytenoid region. In the four children
with persistent hoarseness from six
months to 3% years postextubation, the
consistent finding has been the residual
grooving defect of the vocal process,
leaving an incomplete glottic closure.
One of these patients also had unilater-
al vocal cord paralysis with a mobile
arytenoid, and another had unilateral
arytenoid fixation. Both these problems
were thought to be due to the prolonged
intubation, but a congenital anomaly is
still a possible explanation.

Although there was gradual improve-
ment in the cry and voice production
with increasing age, it was not com-
pletely normal in any of the long-term
follow-ups that had been aphonic or
severely hoarse at extubation. Thus, it
appears that the degree of hoarseness
at extubation may be an indication of
the present damage and the future rate
of recovery. If the patient is aphonic
when extubated, the chance of finding
significant laryngeal changes and long-
term hoarseness is likely. Milder de-
grees of hoarseness show no significant
laryngeal changes and tend to have
faster and complete recovery. However,
the duration of the intubation cannot be
used as the lone indicator of what the
eventual degree of injury and resulting
voice production will be. The patient
now 3% years old who was intubated for
27 days still has a breathy voice with
poor volume, while another intubated 38
days had less severe hoarseness at extu-
bation and is showing steady improve-
ment. In one study® of 57 infants (with
19 intubated longer than 72 hours), nor-
mal cries were present in all by one
month postextubation although no men-
tion was made of the sound of their
cries initially. Another article* reported
2 of the 22 patients who were intubated
for 11 and 45 days, respectively, were
aphonic at extubation. Both these pa-
tients had direct laryngoscopy performed
while neonates and the operative findings
were reported as normal. Their hoarse-
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Fig. 3. Illustration of suggested tube
change to decrease arytenoid pressure
and ulceration.

ness had gradually cleared over a four-
year period although the report did not
say they now had normal voices. It is too
early to say whether the group of pa-
tients we have followed will have the
same successful recovery rate when they
were aphonic or severely hoarse at extu-
bation. The findings indicate that un-
less aphonia exists at extubation a direct
laryngoscopy is not necessary, and the
likelihood of a normal voice before one
year of age can be anticipated. If aphonia
is present after extubation, a direct exam
should be performed when convenient to
document the expected arytenoid
changes so that the family can be ad-
vised that long-term voice problems are

likely.

The complications from endotracheal
tubes has been extensively analyzed, and
the following causal factors were found:
1) The tube used has a gradually curv-
ing shape known as the Magill Design.
This shape results in significant pressure
on the posterior commissure from the
weight of the tongue resting on the tube.
Neck flexion also increases the posterior
coiling of the tube against the posterior
glottis in the supine patient. The tube
wall stiffness can decrease the ability of
the tube to bend and conform to the
natural curves of the hypopharynx and
larynx adding additional pressure (Fig.
2). 2) The posterior commissure and
arytenoid area is a triangular anatomic
space that is filled with a round tube.
This inappropriate matching of shapes
subjects several areas in the larynx to in-
jury, especially the vocal processes of
the arytenoids and the midline of the pos-
terior commissure (Fig. 3). This effect
is verified by the round grooves found in

Fig. 4. Portex uncuffed endotracheal
tubes, 3.0 mm. Left: Magill design in
common use. Right: same tube with con-
stant reverse curve alteration.

the vocal processes that lead to the in-
complete glottic closure and breathy
voice. 3) The usual method used in
choosing the tube size may cause a prob-
lem. The size selected must easily pass
through the glottis or be one size smaller
in hopes of decreasing the degree of
pressure.’* The size of the tube has
definitely been shown to influence the
inflammation and eventual arytenoid ul-
ceration.® However, in clinical practice
the neonates usually require PEEP, and
the resulting positive pressure is more
effective if a fairly tight seal is created
at the glottis. This is easily obtained by
inserting a slightly larger tube than
needed, which enhances the possibilities
for irritation and ulceration.

These factors have led to the consider-
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ation of making two alterations in the
shape of the present endotracheal tubes:
1) Change the shape of the tube
from round to triangular over a 2 cm
length that passes through the larynx,
in an attempt to decrease the grooving
of the vocal process. This change can be
added to the present Magill design with-
out affecting the ease of intubation or
significantly decreasing the airway. 2)
Add a reverse curve to the tracheal end
of the present Magill tubes as described
by Clement, ef al in 1949 (Fig. 4). This
change will permit the tube to conform
more easily to the usual anatomic shape
of the hypopharynx, thus resulting in less
posterior laryngeal pressure that creates
the chronic glottic defects. The latter al-
teration does have a drawback in that a
stylet will be needed for insertion, mak-
ing the intubation more difficult and in-
creasing the possibility of laryngeal in-
juries if used improperly. For this rea-
son this tube should not be considered
for use in the initial stages of intubation
but reserved for the latter stages of the
long-term patients when the chronic in-
juries are likely. The incorporation of the
triangular design into this new tube, plus
all the presently used Portex tubes, may
be of value. As yet no clinical experience
has been obtained with the above de-
scribed tubes, but future trials are
planned.

CONCLUSIONS

During the past decade an increasing
number of premature infants have sur-
vived because of diligent treatment and

frequent use of respirators and endotra-
cheal tubes. Although this management
is becoming more successful, it is result-
ing in an increasing number of infants
with potentially long-term laryngeal de-
fects that to date have not been stressed.
At present there is no definite means of
preventing all these complications if we
are to preserve life. However, the follow-
ing regimen modifications could be used
to decrease these complications: 1) The
most important is the use of as soft and
as small a tube as possible to minimize
the glottic pressure. Taping the tube
securely to limit the piston action trans-
mitted from the respirator will also de-
crease the creation of ulcerations. 2)
Adequate hydration to help prevent dry-
ing of the secretions in the tube and the
membranes adjacent to it is necessary.'?

In addition to these precautions, one
should observe the sound of the cry
while changing the tube, and if signifi-
cant hoarseness or aphonia is noted, a
smaller diameter tube (or eventually the
alternative tube described in this paper)
should be inserted.

No standard time interval for such a
change can be given, but it will depend
on each patient and the response of the
patient’s tissues to the intubation. The
point to be stressed is that long-term
intubation in the neonate is not inocu-
ous. The above factors require constant
supervision to avoid the chronic laryn-
geal injuries and breathy voices that can
persist in some infants and children.

Request for reprints should be sent to Arthur S. Hengerer, M.D., The Rochester Otolaryn-
gology Group, P.C., 1641 East Avenue, Rochester, N. Y. 14610.
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CLEFT LARYNX
A REPORT OF SEVEN CASES

Seymour R. Comen, M.D.

Los ANGELEs, CALIFORNIA

SUMMARY — The purpose of this paper is to familiarize the otolaryngologist with a dif-
ficult and frequently missed anomaly. It is hoped that this will increase the number of success-
fully managed patients with this affliction. Of the seven herein reported cases, four were posterior
clefts limited to the cricoid lamina. Three were more extensive laryngotracheoesophageal clefts.
Seven cases are thus added to the approximately 30 cases reported in the world literature. The
limited cricoid lamina defect can only be diagnosed by endoscopic examination, and is treated
medically. Feedings must be given by gastrostomy only. A tracheotomy is indicated only when
oral secretions are aspirated into the tracheobronchial tree. The more extensive laryngotracheo-
esophageal cleft requires surgical repair through a lateral pharyngotomy approach. When the
cleft is extensive and extends into the chest, surgery must include a thoracic approach. The oc-
currence of cleft larynx in association with tracheoesophageal fistulae, with or without atresia,
may be more frequent than generally realized. A search should be made for this anomaly in
patients who aspirate after atresia repair has been accomplished, before attributing this symptom
to severe stricture formation, or recurrence of the fistula. The problem of aspiration in posterior
cleft larynx is due to the lateral and posterior displacement of the arytenoids. This malposition
is due to the absence or deficiency of the interarytenoidius muscle so that the posticus muscle
is unopposed. The term “posterior cleft larynx” should be used only where the defect is limited
to the cricoid lamina, while laryngotracheoesophageal cleft should be applied to the more ex-
tensive defect.

While laryngotracheoesophageal cleft Since Shapiro and Falla reported the
is an uncommon anomaly, partial clefts second successfully treated case of la
limited to the cricoid lamina would ap- gotracheoesophageal cleft in 1966,' the
pear rare. A review of the literature re- number of reported cases of this anomaly
ports very few cases .of posterior cleft has increased rapidly. Of the 30 re-
larynx. Only 2 or possibly 3 of approxi- ported cases, only 7 or 8 have been re-
n?gatell y i3 (%treportedl'lar_zfnégcltratc}}lleolesoph- paired successfully. This paper will deal
ageal clefts were limited to the larynx. .
Since the more extensive cleft is incom- i i of paled ot of o

terior cleft larynx, without evxdence of

patible with life unless surgically re- :
paired, the assessment of its occurrence tracheoesophageal defect, and will also

in the general population may statistical- add three cases of laryngotracheoesoph-
ly be more accurate by clinical, surgical, ageal clefts which were repaired surgi-
or autopsy reports. Posterior cleft limited cally. Two of the surgically treated chil-
to the larynx is an anomaly compatible dren are alive, and the third, the first
with life. Its occurrence, therefore, can- case seen by the author in 1962, suc-
not be truly evaluated, since with care- cumbed from inadequate surgery done
ful medical management and with after central nervous system and lung
growth and development of the child, damage had occurred. In all cases the
symptoms of this anomaly usually com- diagnosis was made by endoscopic eval-
pletely subside. uation.

From the Division of Otolaryngology of the Children’s Hospital of Los Angeles, University
of Southern California, School of Medicine, Los Angeles, California.
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CLINICAL PICTURE

The chief presenting symptoms of a
cleft larynx is aspiration, usually associ-
ated with some voice change. Where the
defect is large and includes the tracheo-
esophageal septum, aspiration of secre-
tions, especially when oral feedings are
attempted, causes severe choking and
cyanosis, followed by x-ray evidence of
aspiration pneumonitis. When the cleft
involves only the cricoid lamina, endo-
genous secretions may be handled fair-
ly well, but feedings, being only liquids
in the neonate, will produce choking and
associated airway obstruction from as-
pirated secretions, and severe pneu-
monias. When solid or thickened feed-
ings are added, they do not produce
choking or aspiration.

While voice change is usually nota-
ble, it may not be severe enough to be
clinically evident. Stridor, unless other
lesions are present, is usually of the ex-
piratory type, and is due to tracheo-
bronchial obstruction from aspirated se-
cretions. Laryngeal obstruction has not
been a prominent presenting symptom in
the cases herein reported.

Chest x-rays early show aspiration-
type pneumonic infiltrates and hyper-
aeration. The cine-esophagram, best car-
ried out by swallowing rather than in-
jection through an indwelling catheter,
will usually show spilling of contrast
medium into the trachea, frequently in-
terpreted as dyskinesis of swallowing.
The study may be negative unless care-
fully performed.

The endoscopic examination must be
depended upon to make the definitive
diagnosis. While the literature indicates
problems in diagnosis by either laryngo-
scopy, bronchoscopy, esophagoscopy, or.
by a combination of these procedures,
failure to” diagnose the lesion is due to
inexperience or failure to observe what
may be very esoteric changes within the
larynx. This unusual anomaly and its ex-
tent cannot be diagnosed in any other
way except by direct visualization.

DIFFERENTIAL DIAGNOSIS

Differential diagnosis of aspiration
problems in the neonate is complex and
involves many medical disciplines.

Central nervous system lesions associ-
ated with prematurity, abnormal devel-
opment, hypoxia, or birth trauma may
produce evanescent or permanent de-
fects of the swallowing mechanism. Ana-
tomic defects of the nose, nasopharynx,
larynx, or esophagus and trachea, and
laryngeal paralysis may produce aspira-
tion by impairing the normal mechanism
of deglutition. Diseases of the esophagus,
such as cricopharyngeus spasm or patul-
ous cricopharyngeal sphincter, non-
sphincteric spasm of the esophagus,
cardiospasm, or strictures, may produce
aspiration. The latter are readily diag-
nosed by x-ray studies. Neuromuscular
disorders such as myesthenia gravis,
amyotonia congenita, and autonomic
dysfunction of Riley-Day, must always
be considered in aspiration problems.
Prior to endoscopy, therefore, the preg-
nancy and birth history should be known.
A complete physical examination in-
cluding the neurological status of the
patient should be performed. X-ray
studies of the chest and of the swallow-
ing mechanism with barium or other
contrast media, followed by very care-
ful endoscopic examination of the larynx,
tracheobronchial tree, and esophagus,
will yield the highest success rate in
definitive diagnosis.

EMBRYOLOGY

One of the most important functions
of the larynx is protection of the airway
from foreign material. Any defect which
prevents spasmodic closure of the larynx
will produce severe dysfunction result-
ing in aspiration pneumonitis and failure
to thrive. Since a cleft which involves
the larynx alone or in conjunction with a
defect of the tracheoesophageal septum
can be a major problem resulting from
faulty development of the larynx, it is
appropriate to repeat the normal em-
bryological development of this organ
and indicate the abnormalities which
result in this cleft type anomaly.?
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Of primary interest in the develoE-
mental anatomy of the larynx are the
visceral arches 3, 4, 5, and 6. The re-
spiratory primordium, which will give
rise to the larynx, trachea, and bronchi,
starts as a ventromedian diverticulum of
the foregut caudal to the pharyngeal
pouches. The tracheobronchial groove
appears in the 3 mm embryo at approxi-
mately 25 days. Lateral furrows develop
on each side of the diverticulum, alon
the line of union of the groove an
esophagus. As the furrows become deep-
er, eventually to join, the laryngotracheal
tube is formed. The anterior and cranial
bud of the tube develops into the primi-
tive laryngeal additus or slit. The slit
appears at about the 4 mm stage, and
comes to be more definitely formed be-
tween the fourth and sixth branchial
arches. The caudal end develops into
the lung buds. Also, during this stage,
the margin of the laryngotracheal groove
begins to fuse in a caudocranial direction
to form the tracheoesophageal septum.
This separates the laryngotracheal tube
from the esophagus.

During the fifth and sixth weeks, the
laryngeal additus, or slit, is altered by
the growth of the masses which are the
primordia of the epiglottis (arches 3 and
4) and the two swellings of mesenchy-
mal tissue that are the anlage of the
arytenoid cartilages (arch 6) which, ap-
proximating each other medially, move
towards the base of the tongue. This
adds a transverse component to the top
of the sagittal slit, and the additus be-
comes T-shaped. At the fifth to sixth
weeks stage, the tracheoesophageal sep-
tum has developed to at least the first
tracheal ring and the level of the future
fusion of the posterior lamina of the cri-
coid cartilage. If the rostral advancement
of the tracheoesophageal septum is ar-
rested, preventing the dorsal fusion of
the cricoid cartilage, a laryngotracheo-
esophageal cleft will result.?

Since the cricoid cartilage first de-
velops as bilateral centers of cartilage
fusing ventrally at about six weeks and

*Lederle Laboratories, Pearl River, N. Y,

dorsally at about seven weeks, the path-
ogenesis of the dorsal cleft will probably
be found at the 9 mm stage. This cleft
should not be confused with the large
interarytenoid notch which persists even
into the stage of three-month embryos.

The muscles of the larynx depend for
their differentiation on the development
and growth of the cartilage. The first
muscle to develop into a recognizable
form is the interarytenoid muscle which
arises from the sixth arch at the 9 mm
stage. Also, at this stage, the anlage of
the cricoarytenoid muscle is visible. In
clefts of the larynx, the interarytenoid-
notch remains deep, and the interaryte-
noid and posticus muscles are defective.
It is apparent from the cases reported
that failure or defects of posterior cri-
coid fusion may be an isolated defect
not dependent on progression of closure
of the tracheoesophageal septum.

CASE REPORTS

Case 1. A Caucasian female infant
born on June 28, 1962, was admitted to
the Children’s Hospital of Los Angeles
at six weeks of age. She had been treated
elsewhere for pneumonia, with oxygen,
penicillin, and Declomycin®.* The in-
fant was suspected of having a tracheo-
esophageal fistula without atresia and
was transferred for therapy. X-rays of
the chest revealed displacement of the
mediastinum to the right and diffuse in-
filtration of the right lung. A barium
swallow showed barium to be present

in both bronchi (Fig. 1).

The family history is sketchy since the
mother had numerous marriages and
divorces, and the infant had been put
out for adoption. She was a product of
a seven-month gestation, with a normal
delivery, weighing 2.04 kg at birth.
There was no distress immediately after
her delivery, with no jaundice and no
cyanosis. The infant was noted to cough
and turn blue with her first feeding, and
this was repeated after each attempt at
oral feedings. She had recurrent aspira-
tion pneumonias.
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Fig. 1. Aspiration pneumonitis with Barium esophagram showing high overflow of
contrast medium into the trachea and esophagus.

On admission, the findings were rela-
tively normal except for crackling rales
in the right upper lung field, with no
evidence of cardiomegaly or neurological
deficit. With antibiotics she showed some
improvement, and a gastrostomy was
performed for feeding purposes. Addi-
tional studies with contrast media did
not show evidence of a tracheoesopha-
geal fistula. A feeding gastrostomy had
been done, and while the infant had been
admitted on August 9, 1962, endoscopic
consultation had not been obtained until
August 22, 1962. Direct laryngoscopy
revealed the larynx to be defective pos-
teriorly. In addition to the cricoid defect,
the arytenoids were noted to hang from
their anterior attachments like elephant
ears. The larynx and esophagus could
be examined through this defect at the
same time, and a tracheoesophageal de-
fect was noted.

On August 31, 1962, a tracheobron-
chogram was performed which showed
a high division of the trachea in the
neck, with an anomalous left mainstem
bronchus (Fig. 2). Following broncho-
scopy and the clearing of all secretions,
she improved tremendously. She con-
tinued to have difficulty with secretions,
and on September 7, 1962, after numer-
ous episodes of apnea requiring artificial

resuscitation, a tracheotomy was per-
formed.

Immediately after tracheotomy, the
child gradually improved, having tewer
episodes of respiratory difficulty. At-
tempts to close the cricoid defect by in-
jecting Teflon®* into the area were un-
successful. Because of repeated apneic
spells and failure to thrive, on July 24,
1963, a laryngofissure was performed,
and closure of the large laryngotracheo-
esophageal cleft was attempted. Her im-
mediate postoperative course was un-
eventful, but on the third postoperative
day she expired. Autopsy diagnosis was
chronic interstitial pneumonitis, tracheos-
tomy, jejunostomy, congenital anomaly
of the larynx and upper trachea, secre-
tory inactivity of the adrenals, atrophy
of the thymus, and acute bronchopneu-
monia.

The chief autopsy findings were lim-
ited to the larynx and lungs. The larynx
was in normal position. On opening the
esophagus posteriorly, a long, narrow de-
fect (1.3 X 0.3 cm in size) of the pos-
terior wall of the larynx and upper tra-
cheoesophageal septum was noted. The
larynx and esophagus communicated
freely. The defect was located in the
midline of the posterior wall, from the
ligaments connecting the corniculate

¥Ethicon Laboratories, Somerville, New Jersey.
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Fig. 2. Tracheobronchogram showing the trachea bifurcates in the neck and defec-

tive bronchi.

cartilages, extending downward through
the ligaments connecting the arytenoid
cartilage to the posterior portion of the
cricoid cartilages. Silk sutures were seen
in the margins, but the cleft was wide
open, and the larynx and esophagus com-
municated freely through the defect. The
vocal cord was not abnormal, and the
larynx showed no evidence of stenosis
or obstruction.

Case 2. An infant born on April 25,
1968, was admitted to the Children’s
Hospital of Los Angeles on March 10,
1969. The chief complaints were failure
to thrive and recurrent pneumonia. The
infant was a product of a nine-month
gestation in a para 5 gravida 5 mother.
Pregnancy was complicated by recur-
rent respiratory infections and dependent
edema, and polyhydramnios. The infant
breathed spontaneously but could not
cry. She weighed 3.2 kg at birth. Be-
cause of difficulty in feeding and prob-
lems with oral secretions, the child was
tube fed. At two months of age she had
meningitis, and at three months of age
she had a staphylococcal pneumonia. A
second episode of pneumonia occurred
at six months of age, and her third epi-
sode occurred at eight months of age.
She had been treated for all these ill-
nesses prior to her transfer. Noted on the

chart was, “Has difficulty catching
breath when drinking liquids. Occasion-
ally will choke on her food.” Her gener-
al development was slower than normal.
Examination on admission showed an
alert, but very thin and pale child, with
a high pitched wheezing cry. She
weighed 6.2 kg. There were suprasternal
and substernal retractions, with an audi-
ble wheeze. The cry was weak, and
there was a to-and-fro wheeze. The ab-
domen was soft, full, and protuberant.
The impression was recurrent pneumonia
of undetermined origin. Another esopha-
gram still showed no evidence of abnor-
mality, and a sweat chloride was found
to be normal. An H-type tracheoesopha-
geal fistula was suspected.

On March 12, 1969, direct laryngo-
scopy, bronchoscopy, and esophagoscopy
revealed an H-type tracheoesophageal
tistula. In addition, the laryngeal picture
was one of an unusual anomaly. The
arytenoids were displaced anteriorly,
and on closure of the larynx there was a
patent posterior cleft. The posterior cri-
coid lamina appeared abnormal. Inter-
arytenoid closure was faulty (Figs. 3
and 4). On March 19, 1969, the tracheo-
esophageal fistula was closed. The child
was discharged in good condition on
April 12, 1969.
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Direct laryngoscopy on May 7, 1973,
showed the larynx to be normal other
than the partial posterior cleft of the
larynx. The vocal cords moved normal-
ly, and the posterior aspect of the larynx
was elongated because of failure of
fusion of the entire arytenoid to the cri-
coid cartilage. The cleft appeared to be
well compensated for, and closure of the
larynx was seen to be excellent. This pa-
tient’s followup has been one worthy of
note. She has had no problems feeding,
no recurrent fistulae, no pneumonitis,
and her development and growth has
been excellent.

Case 3. A white male infant was ad-
mitted at five hours of age on April 22,
1969. He was the second of twins born
by a delivery complicated by premature
rupture of membranes. The amniotic
fluid was meconium stained. Soon after
birth, the child was noted to have
marked increase in oral secretions. An
esophagram showed a blind upper
esophageal pouch, and he was trans-
ferred to the Children’s Hospital of Los
Angeles. The upper pouch was much
narrower than is usually seen in atresia,
and he was suspected of having an as-
sociated tracheoesophageal fistula with
the upper pouch as well as the usual
lower pouch fistula. Immediately after
the infant was admitted to the hospital,
a gastrostomy was performed under lo-
cal anesthesia. At a later date, a small
amount of contrast medium was intro-
duced into the upper esophageal pouch,
and the material was noted to immediate-
ly spill into the trachea. The significance
of this was not recognized until the pa-
tient had undergone direct laryngoscopy
and bronchoscopy on April 28, 1969,
at which time a laryngotracheoesopha-
geal cleft was visualized.

After treatment for seven days for
pneumonitis, surgical correction of the
esophageal atresia was performed. At
thoracotomy, atresia with continuity of
the esophageal muscle associated with
two tracheoesophageal fistulas was
found. The distal esophageal fistula and
a fistula from the upper esophageal seg-
ment were interrupted, and an end-to-

end esophagoesophagostomy was per-
formed.

The postoperative course was compli-
cated by right upper lobe atelectasis and
episodes of respiratory distress. Two
weeks after the operation, esophageal
dilatations were begun, but because of
repeated difficulties with aspirated se-
cretions, a tracheostomy was performed
four weeks after the thoracotomy.

On June 28, 1969, when the infant was
nine weeks of age and weighed 3 kg,
the laryngotracheoesophageal fistula was
repaired by a lateral pharyngotomy
route. The larynx was rotated anterior-
ly, and the cleft which extended through
the cricoid cartilage and inferiorly
through the third tracheal ring was re-
paired. The margins of the cleft were
split and a double layer closure with 6-0
silk sutures was performed. The cleft
was repaired to the level of the aryte-
noids. The larynx was replaced in its
normal position, and the esophagus was
then closed with interrupted silk sutures.
The wound was drained and the skin
was closed. The infant’s postoperative
course was uneventful, and feedings were
continued via the gastrostomy, until heal-
ing occurred.

Direct laryngoscopy and esophago-
scopy on October 8, 1969 (Fig. 5), re-
vealed that closure of the tracheoesoph-
ageal cleft was complete, but another
tracheoesophageal fistula was found im-
mediately below the repaired cleft. Two
weeks later, through a vertical cervical
incision, the fistula was interrupted at its
location at the level of the fourth tra-
cheal ring. Again, the postoperative
course was uneventful, and two weeks
after the last surgery, direct laryngo-
scopy revealed closure of the cleft was
intact. Oral feedings were begun, and
esophageal dilatations were resumed.

The child was discharged from the
hospital on January 3, 1970, at 8%
months of age, weighing 5.1 kg. Since
then he has had regular esophageal dila-
tations for a narrowed anastomotic
esophageal site, and repeated broncho-
scopies for correction of lower tracheal
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and bronchial stenotic lesions. To the
date of this writing, he still wears a
tracheotomy tube, has developed normal-
ly, eats and drinks without choking, and
it is anticipated that the tracheotomy
tube will be removed when it is no long-
er necessary for tracheobronchial toilet
after correction of the bronchial stenotic
lesions.®

Case 4. A white male infant born No-
vember 11, 1969, was admitted to the
Children’s Hospital of Los Angeles on
the sixth day of age. He was the product
of a forty-five week gestation of a twen-
ty-four-year-old gravida 2 para 1 mother.
Membranes had ruptured at thirty-eight
weeks, with leakage of fluid. There was
no history of fever, labor was eight hours
in duration, and delivery was by Frank
breech presentation. The child cried
weakly at birth, and weighed 2.4 kg.
His Apgar was 8, with slight cyanosis
and some respiratory difficulty. He was
admitted with a diagnosis of atresia and
tracheoesophageal fistula.

On November 17, the day of his ad-
mission, a gastrostomy was performed.
On November 21, the esophageal atresia
was corrected, and the tracheoesopha-
geal fistula was interrupted. Leakage
occurred at the site of anasthemosis,
with episodes of apnea and some cyano-
sis on attempts to feed him. This was
thought to be due to strictured esopha-
gus.

On December 22, 1969, direct laryn-
goscopy was performed and a posterior
cleft of the larynx was found (Fig. 6A,
B, C). On December 30, 1969, a trache-
otomy was performed after the child
required intubation for an apneic spell.
Bronchoscopy performed at that time
showed lower tracheostenosis and severe
bronchial stenosis.

Following the tracheotomy, the child
improved gradually and steadily. He
was discharged from the hospital on
January 28, 1970, and to this date, he
still has a tracheotomy tube for the pur-
pose of tracheobronchial toilet. Repeated
bronchial infections secondary to a sten-
otic trachea and left mainstem bronchus

have required intensive antibiotic ther-
apy. His most recent bronchoscopy re-
vealed improvement in the status of the
tracheobronchial tree, and it is antici-
pated that he will be decannulated soon.
He eats and drinks normally, except
when gulping liquids, which causes

coughing.

Case 5. A white female infant was
transferred to the Children’s Hospital of
Los Angeles on April 19, 1973, with the
history of laryngeal obstruction. She was
the product of a full term pregnancy,
whose mother was a gravida 4 para 3.
Labor was two hours, and delivery was
accomplished with pudendal anesthesia.
The Apgar was 5 at one minute without
any spontaneous respirations. The pa-
tient was intubated in the delivery room,
and remained pink after the tube was
placed into the trachea. She then
breathed without difficulty. The cry was
extremely weak, and the larynx was
noted to be abnormal. On admission to
the Children’s Hospital of Los Angeles,
a nasotracheal tube was noted to be in
place, and her examination, other than
rhonchi in both sides of the chest, showed
no evidence of abnormalities. An x-ray
showed the endotracheal tube to be in
place, and there was a right-sided pneu-
monic infiltrate.

On April 20, 1973, laryngoscopy and
bronchoscopy were performed, and a
cleft larynx with severe stenosis of the
larynx and trachea were noted. The
arytenoids were seen to be extremely
edematous, and the endotracheal tube
was seen to pass through a laryngotra-
cheoesophageal cleft into the trachea.
The immediate subglottic and upper
trachea were severely stenosed, and a
tracheotomy was performed on April 23,
1973. X-rays showed a normal esophagus
without evidence of stricture. A gas-
trostomy was performed on April 24,
1973, and feedings were given with the
infant gaining and doing well. The final
diagnosis after endoscopy was laryngo-
tracheal esophageal cleft with stricture
of the esophagus. The esophagoscope
could not be passed into the esophagus,
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Fig. 7. Shows large diverticulum of
esophagus which when opened revealed
large laryngotracheoesophageal cleft.

and with a bronchoscope the cleft was
seen.

On August 23, 1973, exploration of
the neck showed a large esophageal di-
verticulum (Fig. 7) and a laryngotra-
cheal esophageal cleft, and closure was
accomplished. Her postoperative course
was uneventful. An esophagram showed
minor leaking of barium over the larynx
but oral feedings were taken well. On
October 3, 1973, she was discharged
from the hospital and has returned peri-
odically for esophageal and laryngeal

Fig. 3. A normal larynx for comparison.

dilatations. The laryngeal and upper
tracheal stenosis was partly congenital
and partly secondary to closure of the
large tracheoesophageal cleft. On April
29, 1974, the gastrostomy was closed.
The child eats and drinks well without
aspiration. Her weight gain and devel-
opment have been normal. It is antici-
pated that she will require a tracheos-
tomy for a prolonged period of time
and will return to the hospital for dila-
tations of the larynx and trachea.

Casz 6. A three-year, six-month-old
female Caucasian was first seen by the
author on September 4, 1974, for closure
of a persistent tracheocutaneous fistula.
This child, birth date March 20, 1971,
was the second born of a normal preg-
nancy and uneventful delivery, weighing
3 kg. From the first day, feeding was
noted to cause choking ‘and aspiration,
and she was hospitalized with x-ray find-
ings of an aspiration pneumonitis and
airway obstruction from secretions. She
was transferred to an Eastern Children’s
Hospital for diagnosis and correction of a
suspected tracheoesophageal fistula, but
exploration of the neck after numerous
studies were done, failed to reveal the
suspected fistula. Examination on April
15, 1971, after surgery, showed a bi-
lateral vocal cord paralysis, and a tra-
cheotomy was performed. A diagnosis
of neuromuscular dysfunction of swal-
lowing was made, and a feeding gas-
trostomy was performed. Her discharge

Fig. 4. Shows persistent deep interarytenoid keyhole type defect seen even during
spasmodic closure associated with partial laminal cleft.

Fig. 5. Arytenoids laterally displaced showing surgically repaired laryngotracheal
cleft. The lamina of cricoid is defective with a healed fibrous septum. Esophagus is seen

posteriorly.

Fig. 6. A) Deep interarytenoid cleft. Arytenoids appear laterally and posteriorly
displaced. B) Closeup view of arytenoids. Larynx anteriorly dislocated by speculum of
scope. Top opening larynx; posterior opening esophagus. C) Arytenoids separated and
cricoid defect is noted — viewed is the caudal end of tracheoesophageal septum.

Fig. 8. A) Larynx on first inspection appears normal except for posterolateral posi-
tion of arytenoids. B) Elevated anteriorly view of larynx showing deep interarytenoid
cleft and fissure of cricoid. C) Separation of the arytenoids shows cleft and caudal end

of tracheoesophageal septum (anteriorly).

Fig. 9. A) Top view of larynx. Note posteriolateral position of arytenoids. B)
Larynx looks almost normal except for abnormal position of arytenoids (deep inter-
arytenoid space). C) Part of the defect of cricoid is seen. D) Fibrous septum of defect
of cricoid lamina comes into view on separating arytenoids. E) Cleft is visible and
seen to be partial — separation connected by fibrous septum,
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from the hospital on May 24, 1971 was
with the diagnosis of pseudobulbar pal-
sy, with cricopharyngeal spasm and a
left partial recurrent paralysis, and a
right complete recurrent paralysis. All
feedings were given by gastrostomy un-
til 15 months of age, and on August 29,
1972, it was felt that her airway was ade-
quate and she was extubated. It was
noted that solids were taken well, but
gulping liquid caused choking. On May
15, 1974, a laryngoscopy and broncho-
scopy showed a good airway with a
persistent tracheocutaneous fistula. The
family then moved to the West Coast.

On October 27, 1974, as is usual prior
to closure of a tracheocutaneous fistula,
she was admitted to the Children’s Hos-
pital of Los Angeles for evaluation of
the airway. Direct laryngoscopy showed
a partial cleft of the posterior portion
of the larynx (Fig. 8A, B, C). The esoph-
agus was normal, and the tracheobron-
chial tree was normal. It is important to
note that this child still chokes when she
quickly gulps liquids but eats and drinks
normally. On January 27, 1975, the tra-
cheocutaneous fistula was excised, and
the plastic repair of the defect was per-
formed. Her postoperative course was
uneventful.

Case 7. A female Caucasian born Au-
gust 9, 1974, in Taiwan was admitted to
the Children’s Hospital of Los Angeles
on September 10, 1974, with a history
of trouble swallowing and aspiration im-
mediately upon attempts to feed her.
Persistent aspiration pneumonia was
present. This patient weighed 3.2 kg at
birth, tolerated her first feedings of 5 cc
at eight hours of age, but at twelve
hours, when given 30 cc, turned blue,
choked, aspirated, and developed a
pneumonitis. She was able to handle her
own secretions well, and did not vomit.
A barium esophagram was reported as
normal. An x-ray of the chest showed bi-
lateral pulmonary infiltrates. All at-
tempts to feed the child produced cya-
nosis, gagging, and choking. Oral feed-
ings were stopped, and gavage feedings
were given and taken well. She was
transferred to the Children’s Hospital of

Los Angeles for definitive diagnosis and
treatment.

The child’s delivery was normal and
the mother’s pregnancy was also normal.
The family history is unremarkable. Ex-
amination on admission showed a nor-
mal infant with a nasogastric feeding
tube in place. The cry was slightly
weak, but she had a good suck and the
moro and grasp reflex were normal.
There were no abnormal neurological
tindings. A direct laryngoscopy was per-
formed by four specialists in Taiwan,
and only the pediatrician felt that the
larynx was abnormal.

A direct laryngoscopy done at the
Children’s Hospital of Los Angeles re-
vealed the larynx to be grossly abnor-
mal with a cleft of the posterior larynx
involving the cricoid (Fig. 9A, B, C).
The arytenoids could be separated, re-
vealing the tracheoesophageal septum,
indicating a defect of the cricoid lamina.
The larynx was somewhat edematous.
Bronchoscopy showed the tracheobron-
chial tree to have inflammatory changes,
and the mainstem bronchi were seen to
be smaller than usual, interpreted as
congenital cartilaginous defects. Esopha-
goscopy showed a mnormal esophagus,
and diligent search for a tracheoesopha-
geal fistula showed no such defect. The
patient did well postoperatively, and
had no problems with her secretions.
She was fed by nasogastric feeding tube
until a Stamm gastrostomy was done on
September 20, 1974. The patient gained
weight, and on October 3, 1974, she was
discharged and returned to Taiwan.

Discharge diagnosis at the U. S. Naval
facility in Taiwan was a term infant
with congenital dysfunction of degluti-
tion and aspiration pneumonitis.

The infant was again seen on Febru-
ary 21, 1975, at six months of age, weigh-
ing 54 kg and having no problems.
Feedings were by gastrostomy. She still
has a husky voice, and oral feedings
will be withheld three more months,
after which thickened feedings will be
tried.
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ASSOCIATED ANOMALIES

Of the cases reported, two (6 and 7)
had no other anomalies. Two cases (3
and 4) had atresia of the esophagus and
type C tracheoesophageal fistulae. Both
of these cases also had associated bron-
chial stenosis and one (3) had multiple

tracheoesophageal fistula. A severe lar-
yngeal and tracheal stenosis and a large
diverticulum were found in one case
(5). One case (2) had an H type tra-
cheoesophageal fistula. Tracheal and
bronchial anomalies were found in one
case (1), with the trachea bifurcating in
the neck.

Request for reprints should be sent to Seymour R. Cohen, M.D., 1300 North Vermont

Avenue, Los Angeles, California 90027.
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SECOND PRIMARY CANCER AFTER IRRADIATION
OF LARYNGEAL CANCER

WiLriam LawsoN, M.D.
Max Som, M.D.

New York, New York

SUMMARY — Thirty (5.6%) of 535 patients followed 5-25 years after treatment of cordal
carcinoma (T1A,B) developed a second primary laryngeal carcinoma. When analyzed by
treatment modality, 3.9% of operated cases and 9% of irradiated cases formed new laryngeal or
laryngopharyngeal malignancies. An explanation by radiation-induced carcinogenesis for this
statistically significant difference between the two groups is discussed. It is also suggested that
supervoltage radiation directed to the laryngeal mucosa may produce the diminished latent
period observed between the appearance of the second primary carcinoma.

While numerous studies cite the inci-
dence of second primary tumors within
the oropharynx, there is little published
about their occurrence in the larynx. The
therapy of cordal carcinoma by either
irradiation or partial laryngectomy al-
lows the whole or major part of the or-
gan to remain for the various chemical,
physical, and cellular factors as well as
the genetic predisposition of the host to
function in the development of a new
growth. Additionally, comparison of the
incidence of second primary malignan-
cies in the surgical and radiotherapy
groups may permit consideration of a
possible etiologic role for radiation in car-
cinogenesis in the larynx.

RESULTS

Cordal carcinoma (T1A,B) is gener-
ally accepted to be equally curable by
surgery or radiotherapy. We have found
that lesions of the membranous portion
of the true cord are eminently suitable
for radiation therapy and have treated
225 patients in this way. One hundred
ninety of these patients received super-
voltage therapy, with the remaining 35
having conventional 250 kv orthovolt-
age.

Horseshoe lesions of the vocal cord or
those extending onto the vocal process or
the anterior face of the arytenoid itself
are best treated by partial laryngectomy
by either the hemilaryngectomy or an-
terior commissure technique. Cordec-
tomy instead of radiotherapy was em-
ployed early in this period before the ad-
vent of supervoltage therapy and gener-
ally reserved as a prime modality in
younger and more elderly patients, in
diabetics, in verrucous cancer, or after
radiation failure. We have treated 310
cases by hemilaryngectomy, anterior
commissure technique, or cordectomy.

Among the 535 treated cases of cordal
cancer followed from 5-25 years, second
primary laryngeal carcinomas occurred
in 30 (5.6%). In the group of 310 pa-
tients receiving surgery, 12 (3.9%) sec-
ond laryngeal primaries occurred. Among
the 225 patients receiving radiotherapy,
18 (8%) new laryngeal malignancies ap-
peared. Six tumors occurred in 35 pa-
tients having orthovoltage, and 12 oc-
curred in 190 patients receiving super-
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