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PRESIDENTIAL ADDRESS

JOHN F. DALY, MD

OTOLARYNGOLOGY AT THE CROSSROADS

As president it is a great and singular
privilege to call into session the Hun
dredth Annual Scientific Meeting of the
American Laryngological Association.
Last year we celebrated the 100th An
niversary of the founding of this As
sociation, the first national organization
in this country, and indeed in the world,
dedicated to the promotion of knowl
edge of diseases of the upper air pas
sages. With the founding of this Asso
ciation and the American Otological
Society some eleven years before, the
young specialty of Otolaryngology had
achieved national standing in American
Medicine.

United States." On first reading this, I

thought that Dr. Elsberg had let himself
be carried away by the emotion of the
moment of his election; but having ob
served our President Carter during this
past year, I too say, I would rather be
President of the American Laryngologi
cal Association and wonder whether
there have been moments when Presi
dent Jimmy Carter would agree.

It is a hallowed ritual for Presidents of
the Association to seek inspiration and
guidance in the Addresses of their illus
trious predecessors. Wishing to preserve
this tradition, I went to The New York
Academy of Medicine on a hot July
day, and requested the first five vol
umes of the Association's Transactions.
The clerk was quick to see through my
plan and determined he would have no

part in it and set about discouraging the
project. No one is more resourceful in
the ways of discouragement than a li
brary clerk on a hot summer's afternoon
in a library without air conditioning.
This called for a change in strategy; I
settled for the 1928 volume of the
Transact-ions-the year of the 50th Anni
versary. This was a stroke of luck. For
here was D. Bryson Delavan, the only

I am very grateful for the honor and member of the Association ever to hold
privilege of serving as President of this the Presidency twice, commenting on

now venerable and most prestigious so- Presidential Addresses. Obviously de
ciety in our specialty and indeed in lighting in the opportunity of quoting
American Medicine. I lack the elo- from his first Presidential Address, he
quence of my predecessors to express told the audience that his remarks were

my appreciation adequately. Perhaps no as true as when he first delivered them
one expressed it more strikingly than 35 years before. "Some," he said, "have
President Elsberg. He said, "I would held the value of a Presidential Address
rather hold this office than the Presi- in question." (Parenthetically I might
dency of the American Medical Asso- add that this includes anyone who has
ciation. Indeed I would rather be Presi- not given one.) Delavan speaking again,
dent of the American Laryngological said "I believe that it should be consid
Association than hold the political office ered in like manner with our Annual
which I look upon as a higher position Dinner, a very desirable. if not indispen
than any monarch or potentate on earth, sable part of each yearly gathering, af
namely that of the President of the fording an opportunity to call attention

11

The first Annual Meeting of the Asso
ciation was held in New York City on

June 10, 11 and 12,1879 at Delmonico's.
Sixteen members, numerous guests and
visitors attended. The program consisted
of 13 papers and the long Address by
first President, Louis Elsberg, which
occupies 48 pages of the first volume of
our Transactions. The annual meetings
have been held since that time without
interruption, even in the years when our

country was involved in two World
Wars.



12 PRESIDENTIAL ADDRESS

to ideas and suggestions of timely in
terest which could hardly otherwise be
presented."

Presidential Addresses he thought
should have three elements: something
historical, a comment on the present,
and a look to the future. Last year we

paid respect to the past by the pu�lica
tion of the handsomely bound and Illus
trated volume Centennial History. We
are grateful to Alden Miller and his
committee for making this possible.

The past is prologue. Our comprehen
sion of the future depends on how well
we understand the present. Although
our generation is constantly bombarded
through the mass media with the com

plexities of the international scene and
their influence on our daily lives, over

these we have little influence. At the
national level we are experiencing the
tightening grip of the government as it
seeks to control medicine through its
bureaucratic regulations. The danger of
increasing federal control was pointed
out by Dr. Woodman and Dr. Ferguson
in their Presidential Addresses.

Our immediate concerns and respon
sibility involve our field of Otolaryn
gology. Our specialty has undergone 30

years of progress and expansion of such
a dimension that it really is a new spe
cialty. From the simple specialty .in
volved with the management of life
threatening complications of infections
of the ear, nose and throat, it has ex

panded into the broad fields of head
and neck surgery and plastic and recon

structive surgery. There have been amaz

ing advances in functional ear surgery.
Allergy and immunology, communica
tion sciences and their application to

hearing and speech disorders, and pe�li
atric otolaryngology have further WId
ened the scope of Otolaryngology. As
each new area opened, organizations
were formed to satisfy the needs for
exchange of information. This was a

period of exciting progress that at
tracted young talented men into the
field. Otolaryngology has become a mul
tidisciplined regional specialty commit
ted to provide qualified, competent
practitioners to serve as generalists in
the head and neck area and further com

mitted to provide competent practition
ers in its highly technical subspecialties.

Progress is not without its problems.
Increasing concern has been expressed
about the identity of the specialty and
the difficulties in training in this broadly
expanded field. The question is asked,
does "Otolaryngology" adequately con

vey the extent of the field as it is prac
ticed today? Evidently not. Several aca

demic departments have attempted to
resolve this problem by adopting such
titles as Otolaryngology and Maxillo
Facial Surgery, Otolaryngology and
Communication Disorders, Otolaryn
gology and Head and Neck Surgery.
Some have even advocated dropping the
term Otolaryngology and substituting
the title "Medicine and Surgery of the
Head and Neck."

The second problem concerns the re

sources for training otolaryngologists.
This problem takes two forms. First,
do the training programs have the re

sources to provide the background and
experience necessary for competence in
all phases of this broadened field? Sec
ond, is it realistic to attempt to train
every resident to be competent in all as

pects of Otolaryngology. Dr. Ogura,
in his Presidential Address, stated, "The
pressing problem of training young men

In the broad field of head and neck sur

gery seems insurmountable. There is just
not enough clinical material to equally
train every resident." Dr. Schuknecht,
in an editorial in the February 1979
issue of the Archives of Otolaryngology,
expressed concern about "the increasing
difficulty of training residents in stapes
surgery because of the decline in pa
tients available for surgery."

Furthermore the individual otolaryn
gologist, no matter how well and broad
ly trained in his residency, eventually
either develops as a generalist in the
field Or by further training, preference
and opportunity, limits himself to a

highly technical subspecialty of Oto
laryngology. The attempt to train every
resident for competency in every phase
of Otolaryngology seems unrealistic as
well as a waste of effort and resources.

Program directors ask whether our

training programs should be restruc
tured or should a laissez-faire attitude
prevail and let the specialty evolve,
hoping "that we can instill in our train
ees a sufficiently keen sense of profes-
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sional self-assessment to insure that the
welfare of their patients will never be
impugned."

Two recent developments seem to in
dicate the direction in which the -train
ing of otolaryngologists is moving:

1. The Residency Review Committee
and The American Board of Otolaryn
gology have recommended an increase
in the period of training from four to
five years.

2. An increasing number of trainees
are seeking additional training in fel
lowships following their residency in
order to develop competency in special
areas.

It is quite possible in the near future
that hospital-based peer review commit
tees will define and limit the privileges
of otolaryngologists based on training
and qualifications beyond the general
Otolaryngology residency program. The
danger here is that the future of the
specialty would be determined by
groups outside the specialty.

In the First Daniel Baker Lecture, Dr.
Conley warned, "There is no overall
plan for projecting into the next five
years. This exposes Otolaryngology to a

potentially diminishing role in this area

in the future and even the possibility of
being finessed out of important aspects
of head and neck surgery by more

astute planners." Dr. Schuknecht also
warned of the danger of separating
otolozv and head and neck surgery in
the training program. Head and neck
surgery might then drift off and become
a subspecialty of general surgery. The

13

reality of these dangers is made more

convincing when we realize that the
council of our Amerioan Society for
Head and Neck Surgery voted to amal
gamate with the American Society of
Head and Neck Surgeons, an organiza
tion composed mainly of general sur

geons and plastic surgeons. If such a

move were consumated, Otolaryngology
would be deprived of its base in head
and neck oncology.

These are major issues that vitally
. affect the specialty as a whole. They
must not be confused with minor con

cerns about the proliferation of organi
zations within Otolaryngology. The solu
tions are not to be found in solving the
logistics of arrangements for meetings
or in providing administrative services
to otological organizations. What is
needed urgently is a oommission or

panel of leaders in Otolaryngology to

study these problems in a comprehen
sive way and recommend a plan for the
future of Otolaryngology.

The American Laryngological Asso
ciation as a senior organization can and
should, through its representatives, aot
in concert with its sister organizations to

bring such a commission into being. The
time gap between the statement of the
issues and the development of programs
to deal with them is widening with the
passing of each day. It is now four years
since Dr. Conley called for the compre
hensive and coordinated plan for the
next five or ten years for our specialty.

The time for action is now. The
American Laryngological Association, as

it begins its next hundred years, can and
should provide the leadership.



INTRODUCTION OF GUEST OF HONOR,
FLOYD JOHNSON PUTNEY, MD

JOHN F. DALY, MD, PRESIDENT

When we survey the long history of
our Association, we are struck by the
dedication and quality of its leadership.
On the occasion of this 100th Anniver
sary of the Association, it is altogether
fitting that we should recognize and
honor a colleague who has served the
Association according to this great tra
dition.

Elected to the Fellowship in 1951,
he has been a consistent contributor to
its scientific sessions. He served as Edi
tor, Librarian and Historian of the As
sociation from 1964-70. He was a mem

ber of the Council for over 10 years. He
was elected to the Presidency in 1970.
He received the Newcomb Award in

recognition of many contributions to

laryngology and head and neck surgery
and his long services to the Association.

He was born in Easton, Maryland, of
a family that had its roots in Virginia.
His father was a clergyman and his
mother a charming southern lady. He
matriculated at Washington and Lee
University in Lexington. When his fa
ther became a Trustee of Furman Uni

versity of South Carolina, he transferred
to Furman and graduated with a B.S.
degree in 1930. Although his father had
hopes that his son might follow in his
footsteps, he was not displeased when
young Putney chose medicine as a ca

reer of service to humanity.
His acceptance at Jefferson Medical

School brought him to Philadelphia.
This was to have a great influence on his
medical career. Philadelphia was the
world center of laryngology and bron
choesophagology, The clinics of Jackson,
Clerf and Tucker attracted students
from all over the world. So as a student,
and later as an intern and then as a resi
dent in pathology at Jefferson, it was in
evitable that he would be drawn to this
exciting field of laryngology, and to the
Professor of Bronchoesophagology at

Jefferson, Dr. Louis Clerf. The meeting
with Dr. Clerf was to be the second
great influence in his formative years.
He became Dr. Clerf's associate when
he finished his residency in pathology.
The personalities of these two men had
much in common. Both had a refreshing
clarity and simplicity of style in their
approach to complex medical problems;
a quality and style stemming undoubt
edly from Dr. Cler£'s midwestern and
Dr. Putney's southern backgrounds.

In 1939 I first met Dr. Putney as we

suffered under that benign tyrant Harris
P. Mosher in his course on the ethmoidal
labyrinth at the Massachusetts Eye and
Ear Infirmary. In 1940 Dr. Putney
started his residency in Otolaryngology
at the Manhattan Eye, Ear and Throat
Hospital and here again our friendship
was renewed. He returned to the Jeffer
son faculty and resumed his association
with Dr. Clerf, ascending the ladder of
academic promotions to become Asso
ciate Clinical Professor' at that institu
tion.

In 1967 he was invited to join the
Faculty of the Medical University of
South Carolina as Professor of Otolaryn
gology. It was the South calling one of
her successful sons to return and he an

swered the call.
Dr. Putney has contributed generous

ly to the literature on laryngology, head
and neck surgery and bronchoscopy. His
articles are models of scientific exposi
tion. They have the strength derived
from clarity and simplicity-a Heming
way quality.

It is with sincere personal pleasure
that I call on Dr. Putney, our Guest of
Honor, on this 100th Annual Meeting of
our Association: a scholar, a gentleman,
a laryngologist of excellence, a loyal
friend and a tower of strength in our

Association-Dr. Floyd Johnson Putney,
to address this 100th Anniversary of our

Association.

14
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DOCENDO DISCIMUS

F. JOHNSON PUTNEY, MD

CHARLESTON, SOUTH CAROLINA

Twenty-eight years ago I received
the exciting news of my election to this
impressive association, and I can honest
ly say that the annual meetings have
constituted some of the most enjoyable
experiences of my life. When Dr. Daly
casually asked me at dinner one night to
be the guest of honor my first reaction
was, could he really mean it, for I had
never dreamed of receiving such distinc
tion. The list of my predecessors begin
ning in 1961 with Dr. Clerf is outstand
ing and brings an additional awareness

of one's own shortcomings. I should like
to express my very great appreciation
of the honor bestowed upon me.

Founded on the motto, "docendo dis
cimus" (by teaching let us learn), the
past accomplishments of this association
have made the present possible. Learn

ing must be ceaseless, for one cannot
understand even the fundamentals of an

important subject without knowing its

higher levels, at least not well enough
to teach it. Every day mistakes are made
by teachers who promote a figment of
their imagination, say a half-truth, or

pronounce as gospel conjecture once ut
tered by an authority they admired.
Learning refers to growth in self-insight
and increased awareness of what has
taken place through personal develop
ment.

One reward of teaching is happiness,
of creating something, molding a mind
or stimulating a person. Many of the
presentations made before this society
have described major advances in medi
cal science and their application to

laryngology. These are historic contribu
tions. In our own way we have served
as agents for change and created a

forum to preserve the standards of quali
ty. This great heritage dedicated to the
academic and scientific aspect of laryn
gology cannot be smug or stiffled.

As soon as respect for tradition shrinks
to nothing more than dutiful imitation,
it becomes a deadening weight. As long
as tradition provides a desire for strong,
constant and varied creative activity, it
is a healthy stimulus and a wise guide.
Todav with a government grown pre
occupied with a maximum return on the
health dollar, we must carry tradition
with us or something of great impor
tance will have been lost forever.

Our specialty has been judged too

limited to function usefully in the health
care system of the future. Primary care

and family medicine have become rally
ing cries for this criticism which has
assumed the dimension of a national
campaign. Currently, we seem to be
scurrying to redefine ourselves into re

spectability.
There are some among us who con

sider the usefulness of the A.L.A. as a

scientific and teaching organization in
effective and would relegate the asso

ciation simply to that of a social club.
While we may regret how slow our

group has come to understand the forces
of change and how late has been our

participation in the process, our asso

ciation has stoutly resisted change for
change's sake and rather prides itself
that it usually manages to do so. In the
aging process a venerable association
such as the A.L.A. becomes slow to ac

cept new truths, and the safeguard
against stagnation is to live in company
with younger, more receptive and pro
gressive minds. At the two hundredth
annual meeting the unquestioned facts·
we talk about today will be obsolete.

With computerized medicine and the
persistent beeper only the beginning, the
role of the A.L.A. in the future may well
be that of guidance relative to the qual
ity and value of the forthcoming scien-

15



16 ADDRESS OF THE GUEST OF HONOR

tific and technical changes. Our motto,
the combination of teaching/learning,
when directed by thinking, remains con

stant.

The most dangerous foe we have to

fight is apathy from whatever cause, not

from lack of knowledge but from care-

lessness born of self-satisfaction. This
senior society's long established custom
of electing the most capable teachers
and clinicians in North America has con

tributed much to the growth of laryn
gology, and this vital role wilI continue
to provide inspiration, direction and
leadership to our specialty.



EVALUATION OF COMPUTERIZED TOMOGRAPHY,

CINELARYNGOSCOPY, AND LARYNGOGRAPHY IN DETERMINING THE

EXTENT OF LARYNGEAL DISEASE

PAUL H. WARD, MD

Wn..LIAM HANAFEE, MD

JOEL SHALLIT, MD

ANTHONY MANCUSO, MD

GEORGE BERCI, MD

Los ANGELES, CALIFORNIA

A prospective study of over 100 cases com,paring computerized tomography (CT) and
correlating these studies with photographic motion picture studies of the larynx, conventional
tomography and contrast laryngography has been performed. The authors give illustrative ex

amples of cases in which the CT scan has been documented as providing equal and oftentimes
greater information concerning not only tumors, but also cystic lesions and traumatic lesions.
With the newer technology, the reduced radiation (which is less than one half that of con

ventional tomography), and the decreased expense (now comparable to that of laryngography
alone), eliminates the need for conventional laryngography and tomography examinations. The
incorporation of motion picture documentation of the lesions allowing future comparative studies
between the original lesion and the' CT are recommended for a more accurate retrospective clas
sification and assessment of therapeutic results.

Computed tomography (CT) of the
extracranial head and neck structures has
generated great interest, curiosity, and
enthusiasm as a potentially valuable di
agnostic tool.':" Clearly, its value in the
diagnosis of intracranial lesions has sur

passed all expectations and has been
called the most important contribution
to medical diagnostic techniques since
the discovery of x-ray by Roentgen in
1875. Because of the initial expense of
the procedure, many third party medical
insurance companies have withheld ap
proval of payment for its use for extra
cranial head and neck diagnostic evalu
ation. The limited attention given to the
value of CT in the diagnosis of the ex

tent of laryngeal pathology resulted in a

prospective study which began in 1975,5
now includes over 100 cases, and has led
to some conclusive evidence which is
presented in this article.

This study has been expanded to in
clude color motion picture photography,
conventional tomography, and cine- and
conventional laryngography. The lar
yngeal photography was obtained
through the Berci-Ward telescope (Karl

Storz Endoscopy, Los Angeles, CA).
The value and importance of permanent
still and motion picture photography has
long been recognized and has been pre
viously described.v" The ultimate posi
tion of importance that CT of the larynx
should achieve has not been clearly de
fined in the literature. Clinicians, partic
ularly those concerned with determining
the extent of malignant lesions of the
larynx so that conservation surgery and
reconstruction of the larynx can be per
formed, have often questioned which
tests to order preoperatively; a number
of them may be ordered in an effort to

glean all possible information as to the
extent of the lesion. Of equal importance
is the availability of this type of infor
mation to the radiotherapist in planning
his treatment portals." It is believed that
this study has helped to clarify and an

swer some of these perplexing problems.
The markedly improved technology

in each generation of new CT scanners

has removed the majority of features
which were previously considered nega
tive. The increase in usage has dimin
ished the unit test cost, improved tech-

From the Departments of Surgery/Head and Neck Surgery (Otolaryngology), and Radiol
ogy, UCLA School of Medicine, Los Angeles, California.
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Fig. 1. (Case 1) A) Indirect telescopic photograph taken from a 16 mm movie film
of the larynx showing the large epiglottic carcinoma almost occluding the larynx and
extending onto the aryepiglottic folds. B) Conventional contrast laryngogram shows the
massive transglottic nature of the tumor with infiltration below the level of the cords
into the preepiglottic space and into the cartilage (arrows) with posterior displacement
of the valleculae. C) CT scan at the level of the hyoid bone shows the infiltration into
the preepiglottic space. D) At the level of the false cords, the involvement of both sides
and invasion of the thyroid cartilage on the right (arrow) is clearly delineated.

nology has decreased the exposure to ra

dioactivity, and the lamination can now

be conducted so that even small lesions
can be clearly defined. The single most

important feature of CT over all other
radiographic techniques is the imagery
of soft tissue. This quality helps define
tumor margins and offers promise in

providing new information about cystic,
traumatic, and other laryngeal lesions.

METHODS AND MATERIALS

High-quality scans are obtained with rela
tive facility and comfort to the patient. The
patient is placed in the supine position with

the head hyperextended, mouth opened, and
tongue slightly protruded. Because of the in
creased rapidity of acquiring each section, res

piration is suspended for several seconds. Even
quiet respiration does not significantly degrade
the image. Scans are made at 0.5 em intervals
beginning 1 em below the cricoid cartilage
and proceeding cephalad to 1 em or more

above the thyroid notch. The computed images
are taped and can be recalled upon the image
console where hard copies are obtained as de
sired. The early CT models required 20 sec

onds to obtain each section; this has been re

duced to two seconds per section and the new

General Electric scanner permits six section
scans per second. The techniques of conven

tional tomography and contrast laryngography
were utilized for comparison.
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Fig. 2. (Case 2) A ) Photograph of larynx showing lesion of the left vocal cord
extending from the anterior commissure to the arytenoid. B) Lateral laryngogram shows
involvement of the undersurface of the vocal fold (arrow) with the bulk of the left tu
mor mass abutting against and distorting the normal right cord. The normal saccule of
the laryngeal ventricle is demonstrated (crossed arrow). C) CT scan at the level of the
cricoid cartilage shows the normal structures well preserved without evidence of tumor.

D) At a higher level just beneath the vocal folds, the CT shows the tumor extending
subglottically (arrow) from the left cord.

The following brief case reports exemplify
the merits and superiority of CT for the eval
uation of laryngeal pathology.

CASE REPORTS
CASE 1

The patient was a healthy 69-year-old
complaining only of increasing hoarse
ness and progressive shortness of breath
of three months' duration. Examination
of the head and neck area was normal
except for the larynx which demon
strated a large epiglottic mass, almost
occluding the larynx and extending onto
the aryepiglottic folds (Fig. IA). Laryn-

gograms are usually not performed in
this type of case for fear of inducing re

spiratory obstruction. Because of the pa
tient's good general condition, a .laryn
gogram was performed and showed the
large transglottic nature of the lesion
with tumor destroying the thyroid carti
lage anteriorly and extending below the
level of the . true vocal cord (Fig. IB).
The CT scan at the level of the hyoid
bone clearly demonstrated the infiltra
tion of the preepiglottic space by the
tumor (Fig. IC). Slightly higher, at the
level of the false cords, the tumor mass

involved the false cords, crossed the mid-
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Fig. 3. (Case 3) A) Indirect telescopic photograph of the larynx showing a bulky
epiglottic carcinoma of the epiglottis with a normal appearing anterior commissure. B)
AP laryngograms show the normal filling of the ventricles (crossed arrows) and normal
glottic structures. C) CT scan at the level of the false cords shows residual epiglottic
tumor mass, but the area immediately above the anterior commissure (arrow) is free
of tumor. D) At the level of the hyoid bone, the base of the tongue and valleculae are

normal.

line, and invaded the thyroid cartilage
(Fig. ID).

Comment. In patients with large neg
lected lesions similar to this case, all di
agnostic procedures, including direct lar
yngoscopy and contrast laryngography,
are of some risk. Many of these patients
have a tracheostomy and then laryngo
scopy and biopsy in order to obtain a

histological diagnosis. At times, a frozen
section is performed, followed by an

emergency laryngectomy. Even in mori
bund cases with pending airway obstruc
tion, a CT scan can be safely performed
and valuable information obtained con-

cerning the extent of the lesion (ie, sub
glottic and submucosal) as well as pos
sible evidence of enlarged nonpalpable
lymph nodes.

CASE 2

The patient was a 57-year-old Cauca
sian male executive who caught a cold
while visiting England a number of
months previously. His chief complaint
was intermittent fluctuating hoarseness
of nine months' duration. On examina
tion, the lesion of the left vocal cord ex

tended from the anterior commissure to
the arytenoid (Fig. 2A). Lateral laryn-
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Fig. 4. (Case 4) A) Indirect telescopic photograph of the larynx showing a large
hyperkeratotic lesion of the left arytenoid and posterior cordal area. B) Conventional
tomography in the AP view shows marked swelling and increased thickness of the peri
glottic space with obliteration of the ventricle (arrows) on the pathological side. The
normal ventricle is demonstrated on the right side (crossed arrow). C) CT scan at the
level of the false cords (arrow) and D) at the level of the true cords shows with re

markable clarity the density changes in the paracordal area and around the arytenoid
(arrow).

gogram demonstrated the distortion of
the normal right cord by the mass in
volving the left cord extending subglot
tically and abutting against and distort
ing the normal cord (Fig. 2B). The CT
scan at the level of the cricoid showed it
to be free of tumor ( Fig. 2C). At a

slightly higher level just below the level
of the cord, the CT scanshowed the in
volvement of the left cord with some

subglottic extension (Fig. 2D).
Comment. While both the laryngo

gram and the CT scan demonstrated the
extent of the lesion of the left vocal cord,
the CT scan demonstrated more clearly
the level of the subglottic extension and

the absence of involvement of the lesion
at the level of the cricoid. This informa
tion was extremely helpful to the sur

geon in the preoperative planning of a

partial laryngectomy with imbrication
reconstruction.

CASE 3

The patient was a 63-year-old male
who complained of fullness in the throat
of six months' duration. Recently he had
noted the onset of pain and sore throat.
Examination of the larynx showed a

large bulky lesion of the epiglottis. The
cords were freely mobile. The anterior
commissure could not be visualized by
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Fig. 5. A) Indirect telescopic photograph of the larynx of Case 5 showing fullness
of the right aryepiglottic area, obliterating view of the true cord, accompanied by bulging
into the pyriform sinus. B) CT scan shows a large lesion filling out the aryepiglottic
fold (arrows) extending into the pyriform sinus with a scan density indicating the lesion
was fluid filled. C) Indirect telescopic photograph of Case 6 showing a large hematoma
of the right aryepiglottic fold. D) CT scan at the level of the true cord shows the buck
ling fracture (arrow) of the thyroid cartilage.

mirror examination, and it was only by
indirect laryngoscopy with a telescope
that it was possible to demonstrate free
dom of the anterior commissure area of
tumor (Fig. 3A). Direct laryngoscopy
and biopsy confirmed the diagnosis of
epidermoid carcinoma. The anterior-pos
terior (AP) laryngogram demonstrated
filling of the ventricles and a fairly bulky
lesion of the epiglottis that was seen bet
ter on lateral view (Fig. 3B). Compu
terized tomography scan at a level just
slightly above the cords showed residual
epiglottic rumor mass but more impor
tant was the normal appearance of the

area just above the anterior commissure
(Fig. 3C). The CT scan at the level of
the hyoid bone showed the preepiglottic
space in valleculae to be clear of tumor
metastasis (Fig. 3D).

Comment. The information from the
laryngogram and direct laryngoscopy as

well as the CT scan were helpful in de
termining preoperatively that a supra
glottic laryngectomy would be feasible
in this patient. Subsequently, this sur

gery was successfully conducted with
maintenance of excellent voice and fill
ing him in with primary glottic closure.
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The information obtained from the CT
scan was of equal if not even greater
value for this patient in that it gave in
formation concerning the soft tissue
structures of the paracordal and preepi
glottic spaces. These being clear and no

nodes being seen in the other portions of
the neck, a supraglottic laryngectomy
alone appeared adequate.
CASE 4

The patient was a 40-year-old male
who had complained of hoarseness of
over two years' duration. He had a total
of six previous biopsy excisions of large
hyperkeratotic lesions of the left vocal
cord. Each stripping was accompanied
by rapid recurrence. The previous histo
logic slides were reviewed, and con

firmed the impression that this was a

granuloma, although because of the size
of the lesion, the rapid recurrence and
the appearance on indirect laryngoscopy
and telescopic examination, suspicion of
a carcinoma was entertained (Fig. 4A).
Conventional tomography showed the
marked increase in thickness of the peri
glottic area with obliteration of the ven

tricle on the pathological left side (Fig.
4B) . Contrast laryngogram showed
swelling of the false cord extending into
the laryngeal vestibule and pushing up
out into the piriform sinus. The apex of
the piriform sinus was normal, however,
as was the opposite piriform sinus. The
CT scan at the level of the true cords
(Fig. 4D), false cords (Fig. 4C), and
even higher showed an increase in bulk
and density in the paracordal area. Par
ticularly noticeable were the density
changes around the arytenoid.

Comment. In this particular case, the
CT scan demonstrated one of the major
attributes of computerized tomography;
its ability to distinguish and ascertain
the involvement of soft tissue changes in
the paracordal area.

CASE 5

The patient was a 40�year-old Negro
female with a one-month his.tory of pain
in the throat and mild swelling in the
neck with minimal hoarseness. Indirect
laryngoscopy revealed a fullness in the
larynx involving the aryepiglottic fold
and obliterating the view of the true
cord accompanied by bulging out into
the piriform sinus (Fig. 5A). The CT

scan showed a large cystic lesion filling
the right aryepiglottic fold extending in
to the piriform sinus (Fig. 5B). The CT
scan indicated the difference in the tis
sue density, the Delta factor, which in
dicated that the mass was cystic and
filled with fluid.

Comment. Because of marked limita
tion of movement of the vocal cord, the
differential diagnosis was either laryn
gocele or malignancy. The CT scan in
this situation was essentially pathono
monic of a laryngocele and the ap
proach to informing the patient was

much easier in terms of helping to deter
mine the surgical approach.
CASE 6

The patient was a 34-year-old Cauca
sian male who came into the emergency
room because of hoarseness after having
been struck in the neck with a fist. In
direct laryngoscopy revealed a large he
matoma of the right aryepiglottic fold
(Fig. 5C). There was limited motion of
the right vocal cord and there was a shift
of the larynx somewhat to the right with
some evidence of paresis of the external
branch of the superior laryngeal nerve

that could be determined by the exam

ination of motion picture study of the
larynx. The CT scan at the level of the
true cord showed the buckling fracture
of the thyroid cartilage (Fig. 5D). The
arytenoids, however, were not dislodged
and the large hematoma involved in the
aryepiglottic fold on the right side in

volving the cord could be seen extending
into the piriform sinus.

Comment. Noninvasive methods of
evaluating trauma to the larynx now are

available. The risk in cases where there
has been neck injury, lacerations of the
pharynx with blood in the pharynx and
where the airway is not compromised,
can now provide information that allows
us to follow the patient more safely
without exploration, even though this pa
tient had a nondisplaced fracture of the
larynx. The absence of lacerations and
the presence of an adequate airway with
determination of the extent of the hema
toma allowed the observation and even

tual restoration of the patient's voice to
normal without operative intervention.

DISCUSSION

The development of CT and the nu-
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merous recent improvements and tech
nological advancements in the proce
dure now make this a feasible diagnostic
technique for studying numerous lesions
involving the larynx including tumors,
benign and malignant, cystic lesions and
traumatic lesions of the larynx. The rap
id progress in medicine and the develop
ment of laryngography, cinelaryngog
raphy, and conventional tomography as

well as CT, have markedly increased the
cost, particularly if all of these tests are

needed. After a careful study of over

100 cases, the radiological colleagues
and surgical author of this paper are

convinced that valuable information can

be obtained from each of the prediag
nostic studies of various lesions of the
larynx. This study had led to the con

clusion that in cases of tumor, trauma,
and cystic lesions of the larynx adequate
evaluation needs to include only cine
matographic documentation of the lesion
accompanied by CT of the larynx. It is
the feeling of the group that convention
al tomography and contrast laryngogra
phy are now obsolete and no longer
need to be ordered, providing good CT
scanning is available. Many attributes of
CT including increased comfort for the
patient, noninvasiveness of the proce
dure with absence of need to inject any
material that may cause a reaction or

airway obstruction, and the much en

hanced detail of the newer CT machines,
an contribute to the unequivocal success

of this procedure. Most important of all
is the ability to assess the volume of tis
sue masses and the density factors
which assist in differential diagnosis. In
addition to providing better assessment
of the paracordal and pararytenoidal in
volvement it also allows better assess

ment of the preepiglottic space. The
newer technology has now reduced the
period of performing the procedures to
several minutes. The initial scan section
required 20 seconds each. The current

scanning techniques allow "each section
to be scanned within a two-second peri
od, eliminating respiration as a problem
in increasing the definition of the lesion.

The newer General Electric scanner is

capable of performing six scans per sec

ond, which will reduce the total time of
examination to several minutes. It is pri
marily because of this extensive prospec
tive study that third party payers have
recognized the value of the procedure
and are now paying for laryngeal CT
scanning whenever there is a question
of tumor involvement. It is hoped that
their policy will be expanded to include
approval for evaluation of extracranial
areas other than the larynx where CT

scanning may prove of value. The
amount of radiation exposure with the
new technology has been reduced to less
than one half of the radiation expo
sure of the conventional tomography.
Through more extensive use, the cost has
been reduced to a level similar to that
of conventional tomography, and thus
acceptable to third party payers.

Perhaps the greatest drawback of this
procedure is the requirement that the
clinician exert the effort to develop the
capability of reading these new scans,
as was previously required to develop
ability in reading the conventional to

mography and laryngography. This is

easily achieved by clinical consultation
with the radiologist performing the to

mography, who' always is interested in
clinical correlation similar to those
achieved in this study. It is further en

couraged that expansion of the use of
the indirect telescope not only for ex

amination but for photographic docu
mentation be performed since the era of
drawing pictures is nearing an end and
photographic documentation, particular
ly in the form of motion pictures, allows
evaluation and reassessment, as well as

restaging, any time in the future that
retrospective studies of therapeutic re

sults are desired. The authors are cur

rently involved, as are others, in exten
sive evaluation of photographic and to

mographic correlative studies in other
areas of the head and neck that may be
proved of value in the use of this new

tool in our continued advancement in
medicine.
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DISCUSSION

CHARLES NORRIS, MD (Philadelphia, Penn
sylvania): I think this has been a rather con

vincing demonstration of what CT can do. We
all, of course, have a common goal of preci
sion in diagnosis in a quantitative and not just
a qualitative sense and anything which con

tributes to this is worthwhile. Precision is the
key to selection of treatment and is the key
to successful treatment.

Ordinarily, our judgement is based on a

synthesis of findings of various methods of ex

amination, mucosal changes, thickening, asym
metries, and changes in mobility which can

be determined on the basis of the variety of
studies which Dr. Ward has shown. The par
ticular contribution of the CT seems to be its
enhancement of alterations in soft tissue den
sity, particularly cartilage destruction and this
can be valuable in determining indications for
radiation versus conservation surgery or per
haps conservation surgery versus more radical
surgery.

I do not feel that the CT is going to sup
plant the more often used laryngogram and
conventional tomograms. The laryngogram to
me seems to complement the CT done in the
transaxial plane, since the laryngozram pro
vides an image in the coronal as well as in the
sagittal plane. It may be found that the Iaryn
gogram gives the most useful information with
respect to the intrinsic laryngeal structures

despite the possibilities of CT in demonstrating
adjacent soft tissue abnormalities.

In the manuscript, Dr. Ward mentions the
possible value of CT in detecting subclinical
lymph nodes, and I would like to ask him to
elaborate further on this.

J. RYAN CHANDLER, MD (Miami, Florida):
It is always a pleasure to see new advances in
diagnosis which help us in the study and the
pathogenesis of disease. However, we must be
careful in translating these studies which elu
cidate those sorts of things, into the clinical
management of the patient. While I greatly
admire the work that Dr. Ward has done I'd
like to hear him comment in regard to what
way those studies contributed to the decision-

making process in the management of those
patients.

PAUL WARD, MD (closing): I particularly
want to thank Dr. Norris and Dr. Chandler
for their comments. In response to their ques
tions, in the manuscript we have described,
discussed and studied extensively over 100
cases. This was a study done with some grant
funds to help determine third party payments
as to whether they would be made or not; and
the answer is yes, Dr. Norris, we do think that
CT scan will supplant laryngography and
tomography, that likewise with the increase in
usage the third party payers have now agreed
to pay, in the cases of tumors, the cost that's
approximately the same as that of a laryngo
gram. The amount of radiation that is pro
duced in the newer scanners which now take
as many as six sections per second (versus the
old 20-second scanner) has reduced the radi
ation to less than half of a regular tomogram.
In terms of determination of nodes, these can

certainly be seen many, many times when they
are subclinical in size. However, one cannot
differentiate between tumor invasion versus re

active hyperplasia except those cases where
there has been extension out into the tissues
per se. I want to emphasize the importance of
documentation because the days are over when
we have to draw pictures. Particularly moving
picture photographic documentation will allow
the reclassification, reevaluation, and staging
in the future when people want to go back
and combine these things and restudy lesions
that they had previously, because color, ap
pearance, and mobility, plus the information
of the CT scanner are invaluable. I felt like
all of you that it's hard to give up [aryn
gozraphy and tomography but Dr. Hanafee
and Dr. Mancuso have made a believer of me.

I would advise and ask all of you to spend a

lot of time with your radiologists and they will
help you learn to read these as I am learning
to read them. You can get all the information
plus from this one test that will cost less or

the same, that will give you more information
and will give the patient less radiation. I
would emphasize to Dr. Chandler that the ex

ample of the case of the large lesion (where
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one cannot actually see the lower extent of it)
is not one that you would like to do laryn
gography on, particularly with the use of con

trast material. Easy assessment of the lesion
can be done with the CT scanner without any
unpleasantness or risk to the patient, with rel
ative comfort, and the extent of the lesion can

be easily determined. Likewise, the paracordal

invasion, invasion of cartilage, and change in
denseness of these structures is very, very help
ful in determining the extent of the lesion, and
offers the opportunity to present to the patient
what probable type of surgery one will do. I
think this is a great advance and I am very
much indebted to my colleagues who have
taught me.



LEIOMYOSARCOMA OF THE CERVICAL TRACHEA

REPORT OF A CASE WITH RECONSTRUCTION USING A LATISSIMUS
DORSI ISLAND FLAP
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A case of leiomyosarcoma of the cervical trachea is described, detailing clinical presenta
tion, pathologic diagnosis and surgical management. The rarity of this tumor in this location
accounted for difficulties in clinical diagnosis and pathologic classification. Surgical treatment
involved resection of two thirds of the circumference of the infracricoid trachea, with partial
resection of the cricoid cartilage and thyroid gland. The defect was reconstruoted using bilateral
"butterfly" advancement flaps and a latissimus dorsi myocutaneous island flap. The technique
and advantages of the latissimus dorsi flap are briefly described.

Leiomyosarcoma is a mesenchymal
malignancy which very rarely involves
the trachea. A recent case which was

treated by primary resection provided
an opportunity to review the clinical
and pathologic features of this tumor

and to describe a novel way of perform
ing part of the tracheal reconstruction.

CASE REPORT

Mr. P. R., a 22-year-old university stu

dent, presented with a two-month his
tory of "asthma" which had grown pro
gressively worse in spite of medical
therapy. An athlete, he initially noted
minor difficulty on deep inspiration. Af
ter the first month this progressed to
frank wheezing on exertion. Chest
roentgenograms were normal. He was

referred for bronchoscopy. During an

esthetic induction, the patient's airway
became acutely obstructed, necessitat

ing emergency tracheostomy. Follow
ing tracheostomy, endoscopic examina
tion of the trachea revealed a peduncu
lated mucoid, yellowish-pink tumor at
tached to the anterior and right lateral
wall of the trachea, about 4 em below
the cricoid. The mass was removed
piecemeal, and the pathologic diagnosis
was inflammatory pseudotumor. Only
one of ten pathologists disagreed, won

dering whether it might represent a low
grade sarcoma.

Six months after initial removal, he
developed an upper respiratory tract in
fection followed by persistent cough and

wheezing, suggestive of a recurrence.

He was then referred to us. Xerogram
of the trachea revealed a large peduncu
lated mass arising from the anterior wall
of the trachea (Fig. 1). He was read
mitted for bronchoscopy. During induc
tion the patient's airway again occlud
ed. The previous stoma was reopened,
and, with the airway secure, numerous

biopsies were taken. Sarcoma of uncer

tain morphology was diagnosed. Subse
quent search for distant metastases was

negative.
Four weeks following this diagnostic

procedure, definitive resection of the
tumor was carried out. The 5 em mass

arose from a 2 em stalk on the anterior
and right lateral walls of the trachea.
Approximately 8 em of the anterior and
right lateral trachea was resected in
cluding the tracheostomy site with par
tial removal of the cricoid anteriorly in
continuity with the right thyroid lobe.
Care was taken during surgery to identi
fy and preserve both recurrent laryngeal
nerves. A thorough search of the neck
revealed no spread, and representative
paratracheal neck nodes were biopsy
negative. Anterior chest flaps were ele
vated bilaterally and rotated medially.
Their medial edges were sutured to the
edges of the trachael defect to construct
an open tracheal trough (Fig. 2). Post
operatively the vocal cords functioned
normally.

Six weeks following resection, the
second stage of reconstruction was un-
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Fig. 1. Lateral xerogram demonstrating
a mass arising from a pedicle attached to
the anterior wall of the trachea (arrow).

dertaken. The open trough and adjacent
margin of skin were circumcised, the
skin margin undermined and folded over

to close the tracheal trough. Previous
use of the "butterfly" chest flap (Fig.
2) precluded the use of other convenient
chest flaps (eg, deltopectoral or pec
toralis major myocutaneous) to cover

the resulting sizeable cervical skin de
fect. Cover was obtained using a right
latissimus dorsi myocutaneous flap. The
flap was pedicled on the thoracodorsal
vessels, and brought up in an undelayed
fashion under the skin of the anterior

Fig. 2. Photograph demonstrates ad
vancement of "butterfly" chest flaps.
These were sutured to the resected mar

gins of the trachea to form an open tra
cheal trough.

Fig. 3. Photograph of the right latissi
mus dorsi myocutaneous flap developed
to close the obvious cervical skin defect.
The thoracodorsal vessels (arrow) supply
the muscle and overlying skin. The flap
was transferred to the cervical defect by
undermining the adjacent skin. The don
or site was closed primarily.

chest wall to fill the midline skin defect
(Fig. 3). The donor site was closed pri
marily.

Postoperatively the flap' maintained

go�d color, and the patient's airway re

m�med uncoI?promised. Some difficulty
WIth extubation produced a coughing
paroxysm and the patient developed
subcutaneous emphysema under the
flap with a subsequent small air leak at
the flap margin which lasted six weeks.
Despite this the flap remained viable.

At present the patient has a good
voice and an ample airway by radio
logic and bronchoscopic evaluation. He
is �n a�bidextrous squash player and
weight lifter, and muscular function of
the right. arm and shoulder girdle have
not been impaired by partial resection
of the latissimus dorsi (Fig. 4).

DISCUSSION
This case merits discussion clinically,

pathologically and surgically. The clin
ical presentation of tracheal sarcomas

differs from carcinomas in three ways.
There are no predisposing historic fea-
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Fig. 4. Appearance of patient's chest
six months postoperatively. He has a nor

mal voice and an excellent airway.

tures such as age or smoking. There are

no areas of predilection within the
trachea, and sarcomas may develop in a

random distribution from the cricoid to
the carina. Thirdly, since sarcomas tend
to remain subepithelial, hemoptysis (an
important sign of tracheal carcinomas)
is not seen.

Sarcomas of the trachea are rare, but
the rarity of tracheal carcinomas in in
fants makes tracheal sarcomas the most
common tumor in this age group.'
Ninety percent of tracheal malignancies
are squamous or adenoid cystic carci
noma.v" In a representative 30-year sur

vey from the Mayo Clinic, Houston
et al' found only 5 of 53 cancers (or
11.4%) to be mesenchymal in origin.
Most of tracheal sarcoma are descrip
tions of single cases.":" A survey of the
English literature has disclosed only five
previous reports of tracheal leiomyosar
coma,4,8,9 although it is likely that early
reports included leiomyosarcomata that
where histologically unrecognized.v'

Histologic identification and grading
of this tracheal tumor is important in

planning treatment and predicting the
results of therapy. Since reports of
tracheal leiomyosarcoma are statistically
insignificant in number,· the histologic
features of prognostic importance have
been inferred from studies of leiomyo
sarcoma in other locations. Studies of
leiomyosarcoma of lung," uterus,'!
and superficial soft tissues" are

relevant. Poor prognostic features
are; large lesions, anaplasia, and
numerous mitoses. In Stout and Hill's"
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series of superficial soft tissue tumors,
leiomyosarcomas measuring greater
than 5 ern in diameter had a poor prog
nosis, while tumors under 2.5 em were

curable. In tumors between 2.5 and 5
em, the prognosis was variable. Suit," in
an overview of soft tissue sarcomas also
considers tumors over 5 ern to be prog
nostically poor. Only where a tumor
over 5 em demonstrates a very low his ..

topathological grade does he feel some

what optimistic about curative surgical
resection. Although anaplasia and the
presence of bizarre cells is generally felt
to be indicative of a tumor's malignant
potential, Wheelock and Warren,14 in a

study of uterine leiomyosarcoma, caution
against overestimating this index of ma

lignancy.
The number of mitotic figures per

high power field is helpful when the dis
tinction between leiomyoma and leio
myosarcoma is unclear," but the exact
number of mitotic figures required to

diagnose a highly malignant tumor ver

sus one of low malignant potention is a

subject of debate.v-"

In extrapolating the above pathologic
evidence to the cervical trachea, certain
concessions must be made to local anat

omy and physiology. Endotracheal
tumors present earlier than tumors in
lung or other soft tissues, and thus are of
smaller size when treated. Another ad
vantageous factor is the segmental blood
supply," and lymphatic supply of the
trachea16 which slow the systemic
spread of tracheal tumors and facilitate
local resection even when extension be
yond the actual tracheal wall has oc

curred.

In the present case, the tumor was lo
calized to the trachea, and had a low
mitotic index. Although it had a 5 ern

diameter, it arose from a 2 em pedicle.
In the absence of obvious extension the
prognostic features appear most favor
able.

Surgical resection of tumors of the
cervical trachea pose reconstructive
problems. The surgeon must create a

laterally rigid tube which is fully epithe
lium-lined, airtight, constructed of the
patient's own tissues and a tube which
heals promptly with minimal stenosis."
Earlier efforts using synthetic material
grafts" have given way to circumferen-
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tial resection with end-to-end anasto- mised the blood supply to both delto
mosis." Mediastinal mobilization" com- pectoral flaps, and therefore rectangular
bined with laryngeal release," has per- horizontal advancement flaps would
mitted approximation of proximal and have been preferable in the first stage.
distal tracheal stumps over distances up Given this problem, the latissiumus dorsi
to 10 cm. Laryngeal release alone pro- myocutaneous flap offered a novel solu
vides approximately 7 em of bridging. tion to the surgeon's dilemma.
Where the tracheal segment was excised The latissimus dorsi myocutaneous
completely, reconstruction using inter- flap is an arterial island flap based on

posed skin flaps has been unsuccessful, the thoracodorsal branch of the artery
since the rigidity of the interposed seg- with its accompanying vein. The vascu
ment is unpredictable." lar pedicle has a point of rotation high

In the present case, complete trache- in the axilla, giving the flap considerable
al resection with laryngeal release and reach, and permitting its utilization over

end-to-end anastomosis was considered. the sacrum, anterior chest wall, or

However, an 8 em segment of trachea neck.20,21 The flap has been used to cov

had to be resected in order to excise the er the buccal and mandibular area."
tumor radically including the trache- The latissimus dorsi myocutaneous
ostomy site. This amount of tracheal loss flap has advantages for the head and
was considered too risky to bridge. neck cancer surgeon; there is little donor
Since the posterior and left lateral tra- site deformity and no functionalloss;2o,21
cheal supporting walls could be spared it brings fresh tissue to an area that may
without .compromising resection, a two- have been irradiated; and it can be
stage "trough" technique was chosen for transferred in one stage. For the surgeon
reconstruction. After bilateral «butterfly" not conversant with microvascular tech
flaps were advanced to the edges of the niques, this flap offers many of the ad
resected trachea, the problem of cervi- vantages of a free flap without the prob
cal skin cover at the second stage arose lems of microvascular anastomosis for
(Fig. 2). The "butterfly" flaps compro- revascularization.
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ENDOSCOPIC TEFLON® KEEL FOR ANTERIOR GLOTTIC WEB

HERBERT H. DEDo, MD
SAN FRANCISCO, CALIFORNIA

Anterior glottic webs are generally repaired with a McNaught keel placed and removed by
laryngofissure. Attempts have been made since 1922 to repair these webs. endoscopically. An
endoscopic technique using a Teflon keel which has been successful in properly selected cases

is presented.

An anterior glottic scar or web can be
congenital or develop as a result of
trauma. External injury can cause an

terior larynx fracture which tears the
mucosa, or there can be surgical removal
of mucosa from the anterior edges of
both vocal cords. When the raw anterior
vocal cord edges heal together, the re

sulting scar or web can cause voice ab
normalities (higher pitch or hoarseness)
if it extends more than 3 to 4 mm back
along the cord edges. If it reaches back
to the vocal processes of the arytenoids,
it will cause a whisper voice and mod
erate to severe airway obstruction. In
severe cases total glottic stenosis can oc

cur, stopping the voice and laryngeal
breathing, and requiring a tracheotomy.

Treatment has gone through several
phases in the past. First, attempts were

made to dilate or cut the web. This us

ually has not worked because it simply
duplicates the mechanism of the original
injury in which raw surfaces are created
on the anterior free edges of both vocal
cords and allowed to become adherent
to each other. Recently, attempts have
been made to use a new modality, the
CO2 laser, to divide webs in the hope
they would not re-form because of the
relatively rapid healing and minimum
scarring after laser incision or ex

cision of mucosa. Perhaps this approach
will occasionally work in very thin mu

cosal adhesions or webs involving most
of the membranous cord. However, in
my experience this approach has not
provided reliable results, probably be
cause the webs are not thin through to
the anterior commissure.

Another type of treatment used was

Haslinger's endoscopically placed stent
or plate of metal folded in half and held
in place with a wire passing out through
the thyrohyoid membrane and cricothy
roid membrane to buttons.' This metal
plate was supposed to hold the raw sur

faces apart while they epithelialized
(Fig. 1); it was abandoned because it
was not consistently successful. In retro

spect, it and other endoscopic keels":"
may not have been successful because to

get these stents to reach into the ante
rior commissure is difficult since the an

terior or leading edge is a straight line,
while the epiglottis and anterior wall of
the trachea make approximately a 1200
to 1250 angle. Thus the metal plate
would not stay in the anterior commis
sure unless the upper comer of it was

just at or above the anterior commissure.
This is hard to maintain when the upper
wire comes out through the thyrohyoid
membrane and tends to cause granula
tions immediately at or above the an

terior commissure.

Another approach designed to avoid
the problems of the Haslinger keel was

provided by McNaught." His keel, made
of metal with tabs alternating to the
right and left side, was installed via
laryngofissure after separating the web
( Fig. 2) . This meant that the metal
plate extended not only through the an

terior commissure, but even anterior to
that through the thyroid cartilage. Thus
it was able to prevent the anterior edges
of the vocal cords from again becoming
attached to each other. The disadvan
tage was that it required an external in
cision with an open operation twice,
once to divide the web and install the
keel, and once to remove it. Also, it re-

From the Department of Otolaryngology, University of California, School of Medicine, San
Francisco, California.
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Fig. 1. Haslinger type of keel in place
with a straight anterior edge.

quired a tracheotomy and tended to
cause granulation tissue polyps to form
along the anterior thyrotomy line re

quiring a direct laryngoscopy and re

moval two or three months later. These
were ordinarily not a problem because
the cords were epithelialized almost to
the anterior commissure on each side so

that the polypoid granuloma was at
tached over a thin vertical pedicle, al
lowing easy removal. There has been a

high success rate in our hands using the
McNaught keel, although it ordinarily
leaves a small, approximately 2 to 3 mm

anterior web when healing is complete.
I find it the most satisfactory technique
for thick anterior glottic stenosis, ie,
those extending more than 5 to 8 mm

below the superior free edge of the vo

cal cord, particularly when the stenosis
extends into the cricothyroid membrane
and the cricoid area (Fig. 2).

For total glottic stenosis, various tech
niques have been described using hard
or soft, round stents, with or without
skin grafts, left in place for a week or

for months. In my experience, these
have not proved reliable and effective.
In these patients I prefer to use the mu

cosal advancement flap from the false
cord and aryepiglottic fold to reestab
lish epithelialization in the posterior

Fig. 2. A) MoNaught keel in place for
anterior false and/or true cord web. B)
McNaught keel being used for vertically
thick glottic and subglottic stenosis. Note
posterior commissure mucosa must be in
tact for this technique to be used alone.

larynx on one side," combined with sub
mucosal resection of scar and, if neces

sary, a McNaught keel. The mucosal ad
vancement flap, by epithelializing one

half of the posterior larynx, prevents the
other side from adhesion to it, and the
McNaught keel then is used to keep the
anterior raw surfaces apart while they
epithelialize at the supraglottic, glottic
and cricoid levels, if necessary.

Because of the disadvantages of the
McNaught keel, I started nine years ago
trying to correct the thinner anterior

glottic webs or stenoses with an endo
scopic keel. I have now used an endo
scopically placed, triangular-shaped flat
plate or keel fashioned from a sheet of
the Teflon plastic," commonly used in
nasal surgery as an anterior septal stent, .

in six patients. The patients have been
followed for six months to seven years
and now five or six have only 1 to 3 mm

webs with good to normal voices.

TECHNIQUE
Direct laryngoscopy is performed to evalu

ate the extent of the stenosis, both in an an

terior/posterior dimension and in a vertical
or superior/inferior dimension. There should
be intact mucosa in the posterior commissure,

Fig. 3. Glottic stenosis divided. Teflon keel cut so its length equals distance between
hyoid and cricoid, and width is same or less than distance from anterior commissure to
vocal processes.

*V. Mueller, Chicago, IL.
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Fig. 4. Needle with 26 gauge stainless
"puller" wire is inserted through cnc�
thyroid membrane and grasped WIth alli

gator clamp and pulled to proximal end
of laryngoscope.

and the web should be thin to use this keel.
The Teflon keel has been successful with ste

noses extending from the anterior commissure
to the anterior edge of the vocal process since

this left intact mucosa in the posterior com

missure (Fig. 3). It has been used success

fully in a newborn baby and an elderly adult.
The length of the stenosis is determined via

direct laryngoscopy, and the inferior extent is

determined by passing a blunt 90 ° hook be
low the stenosis and palpating to determine
how thick it is as it goes anteriorly. The self
retaining arm and the photography model of
my laryngoscope'" are used so the micro

scope and a camera can be utilized. The pa
tient's permission has been obtained to permit
placement of an endoscopic keel, and if it is

not deemed feasible, authorization has also
been obtained to proceed with a tracheotomy
and a McNaught keel so that an extra anes

thetic can be avoided. If it is thin and there
is a normal posterior commissure, the stenosis
is divided with a laryngoscopy knife. If, when
the web has been divided to the anterior com

missure it is confirmed that it does not go be
low the bottom edge of the true cord, then a

keel is fashioned from the sheet of Teflon
plastic used for nasal surgery. This is used in
stead of metal so that it will not cut into the
thyroid cartilage during larynx elevation with
swallowing while in place. The keel is de
signed so that the overall length extends ap
proximately from the midpoint of the hyoid
bone to the superior edge of the cricoid carti
lage, or to the midpoint of the cricoid carti
lage.

The three key dimensions are as follows
(Fig. 3):

l. The length needs to be sufficient so that
the distance between the two needle holes ap
proximately equals the distance between the
thyrohyoid and cricothyroid membranes.

2. The anterior edge of the keel should
make an angle of 120 ° since the angle of the
epiglottis with the anterior tracheal wall is
between 120° and 125°,

3. The width should be such that when
the V of the leading edge of the keel is in the
anterior commissure, the back edge of the keel
is approximately at the anterior end of the vo

cal processes. If the width is too great and
the keel rests on the posterior commissure, it
will cause scarring and webbing between the
arytenoids pulling them together postopera
tively and interfering with the airway. If the
keel is so narrow that it does not separate the
raw edges of the cords, there is a danger- that
scar tissue could bridge across between the
cords behind it.

A straight needle at the middle of a 60 cm

length of 26 gauge stainless steel wire, the
"puller wire," is inserted through the crico
thyroid membrane, grasped with an alligator
forceps through the laryngoscope, and the
needle is pulled to the proximal end of the
laryngoscope ( Fig. 4). A Kelly clamp is
placed on the two free ends of the wire adja
cent to the skin overlying the thyrohyoid mem

brane and the needle is broken off the loop
end of the wire. Then the thyrohyoid mem

brane puller wire is inserted in the same fash
ion (Fig. 5). After the Teflon keel has been
cut to the right size, a straight needle is used
to pull separate pieces of 60 em long 26 gauge
stainless steel wire through a hole in each end
to the midpoint of the wire, and the needle
is then removed (Fig. 5). The ends of each
of these two wires are bent back into short
hooks to be fitted into the puller wires. The
hook ends of the upper and lower fixation
wires on the keel are then placed in the loops
of the thyrohyoid and cricothyroid membrane
puller wires respectively (Fig. 6). Then the
puller wires are used to pull the Teflon keel
fixation wires out through the thyrohyoid
membrane and cricothyroid membrane while
the surgeon guides the Teflon keel into posi
tion with an alligator forceps (Fig. 6). The
upper and lower Teflon keel fixation wires
are then tied over buttons with 2.5 cm diam
eter Teflon washers under each button (Fig.
7) to prevent skin erosion as the larynx is

II
/'

Fig. 5. Thyrohyoid membrane puller wire is inserted. Needles are broken off both
puller wires. Keel is prepared with two fixation No. 26 stainless steel wires.

*The Narco Pilling Company, Fort Washington, PA.



34 HERBERT H. DEDO

-

Fig. 6. Teflon keel fixation wires are hooked in puller wire loops and pulled back
through skin while keel is guided into place.

elevated with each swallow. Number 1 or 2
nylon fixation sutures can be used in place of
the 26 gauge stainless steel wires if desired.

The Teflon keel has been left in place three
to four weeks in adults, but with thin webs it
only needs to be left in place two weeks. In
a newbo�n infant it was found that leaving
the keel m place only one week was sufficient
to provide time for epithelialization of both
anterior vocal cords.

. Figure 8 sh?ws some Teflon keel suggested
dnner;tSlOns. FIgure 9 shows a 60% congenital
web m an adult female which had redevel
oped after lysis elsewhere. The web was di
vided and a Teflon keel installed for four
weeks. Now, ten months later, she has a clear
normal phonatory voice, feminine pitch and
a 2-3 mm anterior web (Fig. 9B).

'

RESULTS

Five of six patients in whom the Tef
lon keel ?as been used have had a good
result WIth marked decrease or elimina
tion of the anterior commissure web. In
the first patient in which it was used a

newborn baby, two alternative fixation
systems were used before reverting to

�he double button and wire system sim
ilar to that used by Haslinger and others
in the past. First the keel was sutured to
the side of the endotracheal tube. This
was a mistake because each time the
baby swallowed, the endotracheal tube
was caused to knuckle at the base of the
tongue since it could not slide through
the vocal cords into the trachea as the
larynx elevated. As a result, approxi
mately 12 hours after surgery, the endo
tracheal tube had weakened and started

to kink at the base of the tongue and
collect dried secretions at this point and
had to be removed, along with the stent.

The keel was then replaced and held
�

in position with a wire to a single button
over the cricothyroid membrane. It was

left in place one week curing the web so

that seven years later there is a sharp
anterior commissure. However, the an

terior thrust on the keel to keep it in the
anterior commissure was achieved by
having the keel rest on the posterior
commissure. This was a mistake because
it caused a vertical scar in the posterior
commissure which pulled the arytenoids
together and necessitated leaving a

tracheotomy tube in place until the age
of six. Then at age six a laryngofissure
was performed, the adhesion in the pos
terior commisure was divided, and the
arytenoids were retracted laterally, gent
ly but easily, with a Kelly clamp. A mu

cosal advancement flap was created
from the mucosa of the interarytenoid
notch to epithelialize the raw surface
and prevent re-formation of the posteri
or web. He subsequently did well; the
tracheotomy tube has been removed,
and he has an excellent airway and
voice. The posterior web has been avoid
ed since the two-button and two-wire
support system has been used to
hold the Teflon keel into the anterior
commissure so that it does not touch the
posterior commissure.

Another small child in whom the Tef-

Fig. 7. Keel fixation wires tied over buttons with Teflon washers to protect skin
Teflon keel in place as seen via laryngoscope.

.
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Adult (F) �13 yrs (M)

12 yrs (F) �
20 mo (F) �
19mo (M) �
11 mo (M) � Hyoid-

Cricoid

� Length
1 mo

I I I I
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em

Fig. 8. Estimates of sizes of keels for
different ages.

Ion keel was used for two weeks to cure

an anterior glottic stenosis later devel
oped a nearly total glottic stenosis from
rapid growth of papillomas and granu
lation tissue at the glottic level. Thus, al
though the Teflon keel was technically
successful, we were subsequently over

whelmed by rapidly growing papillomas
and posterior granulations, so it is being
counted as the one failure.

DISCUSSION

It used to be accepted that any an-

terior commissure web caused hoarse
ness. In recent years we have become
aware that a 2 mm, and sometimes even

a 3 mm web, can be present in an adult
larynx without materially affecting the
voice. Of course, it is best to prevent
web formation, and this is best done by
preserving mucosa on the anterior 3 mm

of one or the other cord when mucosa,
papillomas or other growths are being'
removed. Thus, membrane can be re

moved if necessary from the top and
under surface of one whole vocal cord
and the posterior one half, or even up to
two thirds of the other membranous
vocal cord. This is true not only of the
true cords but of the false cords.

Unfortunately, supraglottic and glot
tic webs can develop which cover

enough of the anterior entrance to the
larynx or the glottis respectively to in
terfere with airway and/ or voice. The
advantages of using a keel placed endo
scopically are that two open neck op
erations are avoided, and in adults,
tracheotomies are often unnecessary.
This results in less scar, less time spent
in the hospital, less cost, and less forma
tion of granulation tissue in the anterior
commissure, especially if the Teflon
keel is left in place one to three weeks.
Unlike a McNaught keel, it does not cut
the cartilage and expose it to salivary
contamination and chondritis.

In infants and small children it is saf
est to use an endotrachael tube, if it is

Fig. 9. Middle aged female with 60% anterior congenital web and granuloma which
immediately redeveloped after simply cutting it. A) A No. 24 French endotracheal tube
completely filled the glottic opening so it was removed to take the photograph. B) Tiny
anterior web after lysis and endoscopic Teflon keel for four weeks, ten months before.
Voice is virtually normal and a No. 24 French endotracheal tube could now be left in
place while making the photograph.
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tolerated, alongside the stent; or if ne

cessary, to perform a tracheotomy. How
ever, the adult larynx is large enough
so that a tracheotomy is ordinarily un

necessary. This is one of the advantages
of this keel over round stents" which
obstruct the airway, don't reach into the
anterior commissure, and can cause ul
ceration and granulations."

Reasons for Details of Technique.
Buttons are used instead of tying the
wire through a catheter left on the an

terior neck skin because a catheter can

cut into, and even through, the skin in
less than three weeks. It is desirable to
twist the 26 gauge fixation wires over

the buttons loosely enough so that the
tip of a Kelly clamp can be inserted be
tween the Teflon washer and the skin.
Every time the patient swallows, the
larynx pulls upward against the buttons
and washers so that the Teflon keel is

continually being pulled into the an

terior commissure. In one instance it was

not possible to find the airway passing
a needle through the anterior neck skin,
so a straight needle was bent slightly,
threaded through the hooks on the end
of the fixation wires, and passed through
the laryngoscope and out through the
cricothyroid membrane by grasping the
needle with a specially designed needle
holder. The upper wire was similarly
passed out through the thyrohyoid mem

brane. However, in general I have
found it easier to use the puller wires as

described above. To minimize granu
loma formation it is important that the
keel be left in the minimum length of
time, rather than the one to six months
often advocated in the past in the lit
erature.. It is possible that this keel
would work successfully with more ex

tensive stenoses, and we are now inves

tigating this. However, now it is a mini
mum condition that there be good intact
mucosa in the posterior commissure if an

endoscopic Teflon keel or a McNaught
keel is to be used.

On two occasions it has been hard to

find the keel in the midst of rapidly
growing papillomas in the larynx in
small children. However, after a few of
the upper papillomas were removed, it
was possible to find the keel. Certainly
it is easier to see the white Teflon plas
tic through a laryngoscope than it is the
edge of the grey tantalum McNaught
keel. Before we started using the 2 - 2.5
em diameter Teflon washer between the
buttons and the skin, buttons were

found to be capable of cutting into the
skin when the Teflon keel was left even

four weeks.

Subglottic stenosis will re-form if the
scar extends below the bottom edge of
the cord and the keel. However, these
thick scars (in the vertical dimension)
can even be difficult to cure with the
MeNaught keel. One patient who had
had four previous McNaught keels, each
left in for several months, restenosed af
ter we placed a McNaught keel for four
weeks. If anterior commissure granula
tion tissue polyps form with a narrow

pedicle base after the Teflon keel,
which has not been a problem for us so

far, they can be readily removed two
months later via laryngoscope with cup
forceps. If one is available, the CO2 laser
is an even better technique for remov

ing the granulation polyps. If stenosis
were to re-form, it is still possible to do
a McNaught keel.

CONCLUSION

The results with the endoscopic Tef
lon keel have been gratifying because it
is easier on the patient, less expensive,
requires less operating room time and
hospital time, and the voice can be re

turned to a clear phonatory ("normal")
type if the web was just an adhesion of
the mucosal edges of the anterior mem

branous cords. This is because in these
patients there is no significant scar and
stiffening in the cord substance ( the
thyroarytenoid muscle) itself to inter
fere with vibration after the cords are

freed from each other.
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REPRINTS - Herbert fl. Dedo, MD, Associate Professor, Otolaryngology, 400 Parnassus
Avenue, Room A-717, San Francisco, CA 94143.

DISCUSSION OF PREVIOUS TWO PAPERS

ALAN NAHUM, MD (San Diego, Califor
nia): With regards to the first paper, I found
the most interesting aspect to be that diagno
sis of asthma. We have found on our medical
service an occasional person with upper respir
atory tract disease who has been diagnosed and
treated as asthma and one always wants to

look at those people carefully. Sometimes the
flow volume loop will indicate to you the na

ture of their problem. I'd be interested to have
a comment on the problem with the first path
ologic diagnosis and perhaps some thoughts
about why it became evident on the second
biopsy, ie, whether the nature of the lesion
had changed or they feel it was a problem with
a pathologic diagnosis. The result is certainly
delightful and hardly to be faulted. There is
no question that the myocutaneous flap is

coming of age in plastic and reconstructive

surgery and if one merely glances at the liter
ature both in otolaryngology and plastic sur

gery, one can see the great push in this di
rection. I note on the program later this week,
I think it's going to be discussed several times.
With regards to the second paper, Dr. Dedo
always has the ability to focus upon clinical
problems and think about them, and obviously
the external placement of a keel is always a

troubling situation particularly in the infant
and child where one wonders whether one,
two or three operations are worth the trouble.
So this appears to be a very useful and innova
tive technique. I would ask him to comment

perhaps on how he combines this with trache
ostomy when he feels it's a necessary adjuvant
and if so how long he keeps them in position
during the course of the therapy.

RICHARD T. FARRIOR, MD (Tampa, Flori
da): I want to compliment Dr. Dedo particu
larly for the contribution of the 1200 angle.
I had the privilege of discussing Mercer
Lynch's last paper in New Orleans on this sub
ject. He was using the South American litera
ture using a polyethylene tube or proposing a

keel to be used to prevent the second opera
tion for the posterior web, and with that pro
ceeded to use first folded Tanalum® and then
the polyethylene tube. What I'd like to sug
gest to Dr. Dedo is that perhaps a wider keel
in it's posterior dimension where you can pass
a longitudinal wire, instead of your two sep
arate wires from each end which I could vis
ualize creating some rocking. This is what we

do and with polyethylene you can pass a

needle through the thicker portion of the keel.

I'd like to also encourage the principle we use

in maxillofacial surgery in which you can pass
a large caliber needle through the cricothyroid
membrane and pass your wire through this,
eliminating the need to break your needle via
a needle. By passing the wires through the
large caliber needle you can just withdraw the
large calibration going around the mandible
or whatever, and with that you can use a

single wire, see that you pull the long wire
through your original inferior incision so you
have a wire going superiorly, put it through
your keel and then put it through the second
wire to pull it out through the cricothyroid
membrane. We've used this for many years.

WILLARD FEE, MD (Stanford, California):
I'd like to compliment Herb on his paper. I
have 13 patients that we've used on endoscopic
keel no longer than 1 em, using reinforced
Silastic® and woven nylon suture rather than
wire. I don't think it's necessary to place these
stents any longer than 1 cm. At least in the 13
cases none of the patients have had recurrence

of the web. It obviates the 1200 angle prob
lem that Herb has talked about, and secondly,
I place the woven nylon subcutaneously and
tied over knots so that I eliminate the button
problem. It prevents such things as wires
breaking in two or three weeks and sometimes
the tube scars that result from placing a but
ton and stitching it up to the skin. None of
the patients have required tracheostomy and
all the keels are removed in 2 to 3 weeks.

ALBERT H. ANDREWS, MD (Chicago, Illi
nois ): I wish to compliment the authors of
both papers. In regards to the first paper, I
believe that during the next year we'll see an

increased use of the bronchoscopic adapters
for the carbon dioxide laser and I think a note
of caution should be mentioned here. We have
used this quite extensively for palliation of the
endotracheal masses but it certainly is not in
dicated for the actual treatment of a sarcoma

or even a carcinoma of the trachea. One must
admire Dr. Dedo's ingenuity, ability and his
attack on these problems. We have been inter
ested in these webs and have found them to be
amenable to the carbon dioxide laser. We have
had several of these patients and have had ex

cellent results. Some of them have had keel
operations of different types and we've been
able to open up the anterior commissure. The
lazing should not be done when the size of
the burned area is greater than the distance
between the two cords because then the cords
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themselves will be burned. To get around this
we have made slotted blanks to confine the
laser beam to just a thin line that can go up
to the anterior commissure. It is interesting
that Dr. Coerba of Sao Palos, Brazil in the
presentation of his work yesterday at the inter
national laser symposium, presented a number
of cases of anterior webs. His attitude is some

what different than mine. He likes to do them
in several stages. Another advantage to this
procedure is, you do the patient today, you
send them home tomorrow and prolonged hos
pitalization is not required. Again my compli
ments to both speakers.

HERBERT H. DEDO, MD (San Francisco,
California): I just would like to comment
about the first paper that this certainly was an

ingenious and extensive way to take of the
tumor in the trachea, but I think that it would
have been possible to have resected this and
repaired it primarily with a segmental resec

tion of trachea-larynx release and a mediastinal
mobilization. We've done over 3 dozen of
these now and although our earlier paper de
scribed the removing of stenosis of the trachea
up to 3.5 or 4 em vertical dimension of the
trachea, we've now done a 6.5 em and a 7 cm

segmental resection of the trachea, releasing
it above the hyoid bone. (All of you who have
done laryngectomy know how much this re

leases the larynx and allows us to go inferior
ly.) I think it would have been nice to have
gone ahead and just done a primary resection
of the trachea and a primary reconstruction
and not to have done all the other surgical
procedures.

JOHN M. FREDERICKSON, MD (closing): I
want to thank Dr. Nahum for his comments.
The tumor was originally removed by a gen
tleman who referred the case to us so that the
diagnosis of pseudotumor was made after hav
ing sent the tissue after endoscopic removal to
10 pathologists including AFIP, and one gen
tleman suggested that perhaps this represented
a low grade sarcoma. We then saw the case

later and carried out the resection. On biopsy
before that resection, a diagnosis of low grade
leiomyosarcoma was made. With regards to

Dr. Dedo's comments, indeed we did consider
a resection and laryngeal drop, but I feel that
the general principle of preservation of tissue
without compromising resection was a reason

able one in this case and Dr. Bryce has had
much experience with the resection of trachea
and laryngeal drop. He and I together oper
ating on this case felt that it would be more

reasonable, since so much of the trachea could
be preserved and since the tumor was pedunc
ulated, to carry out the sort of procedure that
we did. But certainly, I think a resection and
laryngeal drop would have been a reasonable
thing to do as well.

HERBERT H. DEDO, MD (closing): Dr. Na
hum's comments and other comments are ap
preciated. The presentation, of course, is con

densed in the paper and Dr. Nahum's point is
a key. I have used tracheotomy in children or,
in infants, but in older children and adults, I
have felt we could get along without the tra

cheotomy because the size of the airway is so

much larger that the relative space taken up
by the keel is small. I am of course not sug
gesting that using an endoscopic keel is in
novative but this is simply an attempt to share
with you my current feelings that having a

1200 angle on the anterior edge of the keel is

helpful in keeping it in the anterior commis
sure and getting a better result. I'm using two
wires rather than one in the anterior commis
sure because I like to avoid any granulation
tissue right there at the anterior commissure
that would tend to cause more web reforma
tlon. Dr. Andrews as usual has come up with
another innovative idea: the slotted blank to

keep the laser beam very narrow where it's
working between the anterior cords. In my
hands, the carbon dioxide laser has been use

ful with a posterior commissure web and has
been useful at the false cord level, but I have
been disappointed and I'm going to need to
have Dr. Andrews teach me how, with the car

bon dioxide laser, I can cure anterior commis
sure webs at the vocal cord level because in

my hands (and I know other people using the
carbon dioxide laser) I made the observation
that it's possible to create a 1 or 2 mm web
there at the anterior commissure web.
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RESIDENT EDUCATION: PAST, PRESENT AND TO WHERE
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The specialties in medicine and surgery developed slowly during the later IHth century
and the early decades of this century. The American boards were the focal points for sponsoring
specialty societies through which these developments occurred. The resident review committees
have also played an important role. Otolaryngology resident education has developed into a

progressively structured educational experience so that presently otolaryngology resident educa
tion is a broad experience in head and neck oncology, plastic and reconstructive surgery, otology,
laryngology, rhinology, allergy and immunology, bronchoesophagology, teaching and research.
Resident education is not static. The year of W78 can be noted as the year of change, for the
Resident Review Committee in Otolaryngology recommended that resident education be of five
years in duration, one year being in surgery, three years in otolaryngology and one year being
elective as to content. Such programming can be highly structured to meet a candidate's pres
ent and future needs in manpower, superspecialization and general otolaryngology. In this
system superspecialization can and will be recognized and awarded through channels already
established in otolaryngology. Manpower and general otolaryngology will also profit.

In 1968, Dr. Dean M. Lierle" stated,
"During the last three years, as Educa
tional Director of the Society of Uni

versity Otolaryngologists, I have visited
about 90 residency training centers in
the United States. Dr. Lawrence R.
Boies, Dr. Daniel Baker and Dr. George
Sisson have accompanied me on many of
these visits . . ."

Even though this quotation was de
livered 11 years ago, it points out one of
Dr. Baker's early activities. Thus, be
cause of Dr. Baker's sincere interest and
the timeliness of this subject, it appeared
that a discussion of resident education
might be of interest and at the same

time pay tribute to the man we honor.

The data and discussion presented
here represent my own thoughts, inter
pretations and conclusions, and do not
in any way represent universities, spe
cialty societies, government agencies,
corporations, or groups of "policy plan
ners" with whom I may have been or am

now associated.

PAST

In 1924, five otolaryngologic societies"
joined and pooled their resources in the

common cause of quality patient care.

In November of that year, a meeting
was held in Chicago which was attended
by two representatives from each of the
following societies: Section of Laryn
gology, Rhinology and Otology of the
American Medical Association, J. C.
Beck and R. C. Lynch; American Acad
emy of Opthalmology and Otolaryn
gology, W. P. Wherry and T. E. Carmo
dy; American Otological Society, H. W.
Loeb and T. H. Halsted; American
Laryngological Association, H. P. Mosh
er and R. H. Skillern; and American
Laryngological, Rhinological and Oto
logical Society, B. R. Shurly and F. R.
Spencer. Dr. George Shambaugh, Sr.,
chaired this meeting. The framework
of the American Board of Otolaryn
gology (ABO) was finalized. The Board
received its certificate of incorporation
from the state of Missouri, January 6,
1925.

During the next three decades the
ABO was the focal point through which
the five sponsoring societies shaped the
future development of this specialty. In
addition to its primary duties of evalua
tion and certification of candidates who

From the Section of Otolaryngology, Department of Surgery, University of Arizona Medical
School, Tucson, Arizona.
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applied voluntarily, the ABO accredit
ed the existing and the newly formed
residency education programs. The
American Medical Association and the
American College of Surgeons became
interested in accreditation so that in
1952 the Resident Review Committee
in Otolaryngology (Tripartite Commit
tee: American Medical Association,
American College of Surgeons, ABO)
became a reality. This commitee has
served otolaryngology extremely well
over the years.

In the 19th and early 20th centuries
ophthalmology and otolaryngology were

often practiced by the same individual.
Derick T. Vail, MD, who was Guest of
Honor for Opthalmology at the 74th
annual session of the American Acad
emy of Ophthalmology and Otolaryn
gology in Chicago, October 12-16, 1969,
gave a graphic description of the era
and the vicissitudes of practice, and the
difficulties in dual resident education."
Historically it was not until the third,
fourth and fifth decades that the two
specialties programmed resident edu
cation separately. Since medical and
surgical specialties were slowly chang
ing, it was quite natural that the devel
opment of resident education programs
in the United States evolved slowly also.
Otolaryngology was no exception. Indi
viduals were practicing otolaryngology
in spite of the scarcity of resident educa
tion programs. These persons were

largely trained by the preceptorship
method here and in Europe. The newly
formed Board recognized many bv
certifying them as specialists through
the so-called "Formal Method" by issu
ing a certificate without examination
and by "passing them on their record."

Hospital based programs in resident
education in otolaryngology occurred
mostly in universities and were sporadic
in their development. The internship
year was looked upon with favor as a

training experience for young canrli
dates particularlv if there were suffi
cient otolarvngologic patients and a

trained staff. The specialty societies
soon joined in support of structured resi
dent education which included basic
science courses and research endeavors.
The general internship developed and
replaced the internship as a specialty
year.

In the 1940s a candidate who desired
training in otolaryngology had to be a

graduate of an approved medical school
and have served a general internship in
an approved program. He was then re

quired to complete a basic science
course and serve two years of resident
education in otolaryngology. Even at
this time the number of years an individ
ual practiced the specialty helped to

qualify him/her for eligibility for certi
fication either with or without examina
tion. Credit was also allowed some for
experience in the Medical Corps. of the
Armed Services provided the experience
was in otolaryngology and of high qual
ity. Three years of training could still
qualify some to be candidates for certi
fication in both ophthalmology and oto

laryngology .

The 1950s were difficult years for oto

laryngology; the specialty was in a strug
gle for survival as a result of the use of
antibiotics and chemotherapeutic agents
and its character had changed. This set
of circumstances had a deleterious ef
fect on the specialty as a whole and on

the number of applicants for residency.
A three-year requirement for resident

education in otolaryngology was intro
duced in the early 1950s. Four years
were required for ophthalmologic-oto
laryngologic training. In this latter in
stance, if the candidate had served the
year of general internship and one year
of internal medicine or one year of sur

gery or a second year of general intern
ship, only three years of ophthalmologv
and otolaryngology were required. All
resident training years were followed bv
one year of practice before final special
ty certification 'Could be pursued.

These requirements held throughout
the 1950s. The establishment of the
previously described Resident Review
Committee in Otolaryngology did much
to validate and help guide the course of
resident education in these and in sub
sequent years.

PRESENT

Present education requirements in
otolarvngolozv date from 1959 forward.
In 1960 resident education in otolaryn
gology required that a candidate be a

graduate of an approved medical school
and that one year of general internship
be served; in addition, one year of gen-
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eral surgery as well as three years of
otolaryngology was required. All years
had to be served in approved programs
either in the United States or Canada.
Structured basic science and research
programs were included along with the
regular resident education. In 1969 the
preceptorship method of training was

discontinued. Two years of general sur

gical training were considered as a requi
site, but by 1973 this was completely
abandoned because of lack of support
by surgeons and otolaryngologists alike.
Other important changes have been dis
continuation of the internship and the
approval for resident education of osteo

pathic physicians who meet standards
required of doctors of medicine.

The present resident education re

quirements have been in effect for 18
years with the various modifications
mentioned. Programs have been
strengthened and broadened to include
training in head and neck oncology, otol
ogy, allergy, rhinology, laryngology,
plastic and reconstructive surgery and
bronchoesophagology.

Basic science and research programs
have been markedly strengthened. U.S.
Department of Health, Education and
Welfare grants have benefited all medi
oal and surgical specialties by fiscal sup
port during these years, and otolaryn
gology has benefited appreciably. Di
rectors in otolaryngology have partici
pated in all these worthwhile efforts.
The specialty societies have been vitally
interested and have given their full sup
port. It is apparent that resident educa
tion programs cannot include all areas

of teaching in a given specialty. To
date, the medical and surgical special
ties have recognized this and have al
lowed for such differences through their
accreditation processes by the resident
review committees. In all specialties
resident education is more comprehen
sive today than it has been in previous
years. This is as it should be and leads
us to the discussion of the future.

TO WHERE

The year of 1978 can be considered a

year of change in otolaryngology for it
was in March that the Resident Review
Committee suggested that an extra year
of training be added to resident educa-

tion. The impact of this extra year, since
it is of extreme flexibility, can be far
reaching to influence further specializa
tion within our ranks. Superspecializa
tion, some say, leads to fragmentation
and is self-defeating; others say that
superspecialization leads to' better and
higher quality of patient care. It is be
lieved that this extra year of resident
education will allow the trainee, pro
gram director and administrator to' plan
resident education according to an in
dividual's needs. Also, resident educa
tion can be so structured during the five
years that it will allow otolaryngologists
to meet needs in patient care, teaching
and research. This will tend to' do away
with a fellowship pathway leading to

superspecialization as now structured
in obstetrics and gynecology, internal
medicine, pediatrics, and other special
ties. Up to now the programs in the fel
lowship years are not accredited along
conventional resident review committee
channels. This dichotomy will probably
soon be remedied through corrective ef
forts of the primary specialty boards. A
very distinct advantage will accrue for
otolaryngology's plan since all years of
resident education will have only one

accrediting body, namely, the Resident
Review Committee in Otolaryngology.
This accrediting process for programs
will lead to highly qualified specialists
whose numbers can be monitored on an

ongoing basis. Up to now superspeciali
zation has been unstructured. The recog
nition and award (certificate of compe
tency) will now follow established chan
nels.

On the other hand, surgery and pedia
trics have cooperated to produce the
pediatric surgeon through regular resi
dent programs which are accredited by
the Resident Review in Surgery. The
pediatric surgeon is then awarded a cer

tificate of designation by the American
Board of Surgery. Such certificates are

widely recognized throughout the Unit
ed States and the world. In a like man

ner, in the future, resident education in
otolaryngology will meet its needs in
head and neck oncology, allergy.
otology, plastic and reconstructive sur

gery, rhinology, laryngology and bron
choesophagology under established ac

crediting and award mechanisms. We
are in an environment where organized
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medicine must continue to accept high
quality patient care. Alford" and Schuk
necht" have recently written editorials
which bear on these problems, and it is

suggested that they be read by every
otolaryngologist who desires to preserve
and enhance our diversified specialty.
In the first year programs the numbers
of superspecialists will become balanced
as to public needs, teaching and re

search. General otolaryngologists will be
trained to meet general otolaryngology
needs also. If such are otolaryngology's
goals and objectives, and I believe they
are, then pursuit and accomplishment
are paramount.

I have not dealt with details of resi
dent education's future in otolaryn
gology since there has been great indi
viduality of expression in each program.
Directors are in an important position to

preserve these features and at the same

time meet expectations of the resident
program, the institution and community.
Specifically, also, more attention must
be given to the development and educa
tion of future program directors them
selves, accomplished through workshops,
conferences, lectures, demonstrations,
classes and simulation techniques. As a

former chairman responsible for resident
education, I wished on many occasions
that I had had more formal background
in the fields of basic finance, ambassa
dorship, group and university organiza
tion, telecommunication, grants and do
nations, and administration in general.

Resident education as a whole is be
ing studied from the standpoint of insti
tutional responsibility in many parts of
the country. If this is realized there will
be more administrative control of bud
get, physical space, research and teach
ing, and patient care placed upon the
respective specialties. Already the medi
cal and surgical specialties are function
ing in a hierarchy represented chiefly
by the American Board of Medical Spe
cialties. Otolaryngology's future then lies
not only within its own ranks but within
the province of the institutional (medi
cal school and hospital) community, or

ganized medicine, and state and federal
governments. Otolaryngology is well
represented through its specialtysocie
ties, councils, resident review commit
tees and American Board to voice its
objectives and goals. A warning is

sounded to the effect that the promulga
tion of too many rules and regulations
by possessive administration can and will
destroy spontaneity, ambitions, creativ
ity, enthusiasm and motivation within
the individual director and trainee.
Mediocrity must be avoided.

The costs of resident education in oto

laryngology will increase with the intro
duction of the required fifth year. Even
though four years are now obligatory
(one year surgery and three years oto

laryngology), my own estimate is that
slightly over 50% of the programs now

in the United States have five or six

years. Hence no fiscal changes would be
noted in these programs. Administrators
would be concerned with changing four
year to five-year programs. When the
clear-cut benefits to the trainee, hos
pital, medical school and to other com

munity specialists are noted, the longer
program in otolaryngology resident edu
cation would no doubt meet with ap
proval by all. This is predicted to hap
pen in spite of the fact that most hos
pital and universities are budget-con
scious to a high degree and curtail
ments rather than increased expendi
tures are mottos of respectability and
practicality. The important question is
whether increased revenues from super
vised medical and surgical resident pa
tient services would offset the cost of
resident education. In active programs
it is believed they would.

It is emphasized again that an extra

year of resident education in otolaryn
gology can be a tremendous stimulus to
the future development of this specialty
since flexibility will be the key for the
resident in the planning and realization
of his future needs. The flexibility
allowed in a five-year program will tend
to eliminate training redundant to the
trainees' future practice. In other words,
programs of the future will be geared to
earlier career selection, and will allow
directors to develop those which will
meet needs of all residents within a giv
en program.

Many configurations of resident edu
cation will be possible for the potential
primary, secondary and tertiary phy
sician specialist. For example, a year of
allergy resident education in an estab
lished allergy program could appeal to
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some candidates while others may opt
for a research year, or an extra year of
surgery, pediatrics, etc. In other instanc
es, the year could be served in otology,
head and neck oncology, facial plastic
and reconstructive surgery, laryngology,
rhinology or bronchoesophagology. Resi
dent education programs of the future
will be structured to conserve resources.

In conclusion, otolaryngology is in the
early dawn of exciting times preparing
for the future in resident education.
Program directors and specialty and so

ciety leaders working in cooperation
with organized medicine, and backed by
the community are in a position to speak
out and become leaders for our younger
men and women in the future.
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Benign lesions of the airway in infants and children may endanger the airway and com

promise laryngeal function. The C02 laser provides an elegant method of transoral surgical ex

cision without compromising laryngeal function or airway competence. It avoids the risks of
such other treatment modalities as external surgical approaches, prolonged steroid therapy, and
radiation. It is applicable to a wide variety of lesions without the necessity of tracheotomy. Hos
pitalization is minimized. Ten cases are presented to show the wide applicability of this tech
nique. Gross pathology and pre- and postoperative findings are demonstrated and discussed,
as is the safety and efficacy of the laser soft-tissue interaction.

The cardinal principles of pediatric
airway management include thorough
assessment, accurate diagnosis, and ap
propriate selection of a therapeutic mo

dality. The appropriate treatment must

incorporate the principles of safety and
effiaacy. A therapeutic method, though
dramatically effective, may be unaccept
able if the hazards and complications
are significant.

Any new form of treatment must meet
the challenge of these principles. The
carbon dioxide laser, in animal studies':"
and extensive clinical use,3,4 has shown
itself to be a unique surgical tool with
clinical application in the management of
benign and malignant lesions of the up
per aerodigestive tract. Over 130 cases

of laryngeal airway lesions have been
treated with the laser at Children's Hos
pital Medical Center, Boston. We have
selected ten cases of benign neoplasms
or acquired pathology to illustrate the
value of the CO2 laser in the surgical
management of a variety of pediatric
airway problems. These cases illustrate
the ease, safety, efficacy and applicabil
ity of microendoscopy and microsurgery
in pediatric patients of all ages includ
ing neonates.

METHODS AND MA.TERIALS

Patients with benign soft tissue lesions of
the larynx which had been identified by en-

doscopy and biopsy were selected for treat
ment (Table 1). Ages ranged from six weeks
to 12 years. Carbon dioxide laser surgery was

performed with the American Optical A-100
50 W surgical laser coupled to a Zeiss binoc
ular operating microscope. Laser energy used
varied between 10 and 25 W as selected by
the surgeon.

All surgery was performed under general
inhalation anesthesia delivered by small endo
tracheal tube wrapped with aluminum tape
for protection, metal tracheotomy tube, or, if
necessary for intralaryngeal or subglottic vis
ualization, Venturi injection ventilation through
the laryngoscope. Muscle relaxants were used
as necessary for Venturi ventilation and to pre
vent laryngeal movement during laser appli
cations.

No visible postoperative edema has been
noted from laser interaction with soft tissue
alone.":" However, to minimize postoperative
laryngeal edema from laryngeal manipulation
with probes, suction tips, endotracheal tubes
and laryngoscope tips, all patients received
dexamethasone 1 to 2 mg/kg to a maximum
dose of 12 mg.

A jako-Pilling wide-bore laryngoscope with
the Lewy holder supported on a Mayo stand,
provided good visualization of the larynx. Op
erating room personnel wore glasses or plastic
goggles to protect against laser beam reflec
tion.

The patient's eyes were protected with sa

line moistened cotton sponges secured with
adhesive tape. Precautions were taken to pre
vent movement of the patient and table while
the laser was in use. As needed, saline mois
tened neurosurgical cottonoids were placed
within the trachea to protect it from laser en

ergy. The cottonoids were frequently mois
tened to prevent ignition by laser energy.

From the Department of Otolaryngology, Children's Hospital Medical Center, Harvard Med
ical School, and Boston University School of Medicine, Boston, Massachusetts.
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Fig. 1. (Case 9) Glottic web and gran
ulomas, postintubation preoperative.

Fig. 3. (Case 1) Neurofibroma of right
larynx and neck preoperative. Note mass

over right true vocal cord.

Fig. 5. (Case 3) Appearance of larynx
immediately after excision of subglottic
hemangioma by C02 laser.

Fig. 2. (Case 9) Glottic web and gran
uloma three weeks postlaser excision.

Fig. 4. (Case 3) Subglottic hemangio
ma preoperative.

Fig. 7. (Case 6) Anterior subglottic
cyst.
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TABLE 1. SOFT TISSUE LESIONS OF

LARYNX SELECTED FOR TREATMENT

Case
No. Lesion

1 Neurofibroma
2 Lymphangioma
3 Hemangioma (subglottic)
4 Chondroma ( subglottic)
5 Polypoid fibroma (subglottic, congen-

ital)
6 Mucosal cyst (subglottic)
7 Supraglottic lymphedema (congenital)
8 Subglottic stenosis and granuloma

(traumatic dog bite)
9 Postintubation glottic web and gran

ulomas
10 Subglottic stenosis (congenital) with

? hemangioma and granuloma

RESULTS

Cases are summarized in Table 2. Pa
tients tolerated the procedure well.
There were no intraoperative anesthetic
or surgical complications. No stents
were used. In general, patients were

discharged on the morning of the first
postoperative day. No patient required
postoperative intubation or tracheotomy.
Four patients had preoperative trache
otomies for airway obstruction. Of these,
one was decannulated within one week
of surgery, another within two weeks.
The other two patients retain plugged
tracheotomy tubes as a precaution while
undergoing further staged treatment,
but vocalize satisfactorily. Discrete in
trinsic laryngeal lesions required only
one or two laser excisions, while ex

trinsic or systemic conditions necessi
tated multiple procedures.

DISCUSSION

Lesions of the pediatric larynx pre
sent a therapeutic challenge. Not only
may they produce life-threatening air
way obstruction, but also frequently
produce voice and feeding disturb
ances. The size and delicacy of the in
fant larynx creates immediate and long
term problems for the surgeon.

Surgical treatment of laryngeal lesions
may require tracheotomy, multiple pro
cedures, and general anesthetics, with
prolonged hospitalizations. Severe ac

quired subglottic stenoses and granulo
mas such as cases 8, 9, 10 (Figs. 1 and
2), are especially troublesome in this re

gard. Stenosis tends to recur and does

not respond well to dilatation. External
surgical approaches, tracheotomies and
stenting techniques frequently have been
necessary. Other conditions.of the intrin
sic or extrinsic larynx such as neurofibro
mata, lymphangiomas, hemangiomas,
and lymphedema (cases 1, 2, 3, 7) (Figs.
3, 4, and 5), may persist or recur neces

sitating similar surgical approaches or

prolonged tracheotomy and steroid
therapy. Subglottic chondromas, fi
bromas, and cysts (cases 4, 5, 6) (Figs.
6 and 7), do not tend to recur, but their
location, also, has dictated open surgical
management.

Residual functional laryngeal prob
lems may follow surgery, trauma, in
flammatory reaction and laryngeal nerve

injury. Wound infections and sepsis can

occur. Hemorrhage can complicate oth
er surgical and respiratory problems.
Cosmetic deformity varies. Psychosocial,
communication and learning problems
may accompany laryngeal dysfunction
and prolonged tracheal intubation.

While these are readily acceptable
hazards in malignancy where ablative
surgery may be life-saving, such risks
are less tenable in the treatment of be
nign lesions. In pediatric patients, the
safest and most efficacious treatment is
sought by the responsible surgeon.

Endoscopic laser surgery provides an

attractive alternative surgical technique.
Each of our ten selected cases had laryn
geal lesions of the type or degree
which previously could have been man

aged effectively only by external surgi
cal approaches with all the attendant
problems and risks, or would have re

quired prolonged tracheotomies or stent- .

ing. While four patients required pre
operative tracheotomy, two of these
were soon decannulated and the other
two patients have precautionary trache
otomies while undergoing staged treat
ment or observation. The laser excised
each lesion effectively, whether cartilag
inous, fibrous, neoplastic, edematous, or

angiodysplastic. Satisfacory airways
were established without residual func
tional disturbances. No prolonged ste
roids or radiation were necessary. Case 1
(neurofibroma) and case 2 (lymphangi
oma) will require more extensive sur

gery of their extrinsic laryngeal lesions,
but the laser has been effective in main
taining an intrinsic airway.
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TABLE 2. SUMMARY OF CLINICAL DATA AND SURGICAL PROCEDURES.

Case
No. Lesion

10 yr1 Neurofibroma

2 Lymphangioma

3

4

5

6

7

8

9

10

No. of
Procedures

Tracheotomy
Decan- Endo.
nulate Laser Totals" Age]

Sites Other
Than Larynx Preop Postop

Skull base No

Pharynx
Mediastinum

Bilateral Yes
neck

o No

o Yes

o Yes

o No

Entire body No

o Yes

o No

o No

The special applicability of the CO2
laser to pediatric laryngeal lesions, as

well as its efficacy and safety, are a di
rect result of the unique characteristics
'of laser energy. The interaction of this
energy with biological tissue is specific.

A delivery system is available which
allows the laser to be applied to living
tissue in precise increments. Laser en

ergy has the specific characteristics of
temporal and spatial coherencev" (Fig.
8). Temporal coherence means that the
energy delivered is at a specific wave

length. It is monochromatic.' This deter
mines the characteristic type of energy
(ie, infrared heat, or visible light, etc)
delivered. Spatial coherence describes

(7)No N/A 5

Yes No 3
Plugged"

No N/A 1

(7)

(1)

(3) 3-6 wk

Hemangioma
(subglottic)
Chondroma
( congenital
subglottic)
Polypoid fi,,.
broma (con-
genital sub
glottic)
Mucosal cyst
( subglottic)
Lymphedema
( congenital
systemic)
Subglottic
stenosis +
granuloma
posttrauma
(dog bite)
Glottic web
+ granulomas
( postintubat. )
Subglottic
stenosis (con
genital) gran-
uloma ? hem
angioma

·Not decannulated, tracheotomy tube is electively plugged.
UTotal number of endoscopic procedures performed including laser excisions.

tAge at treatment. Case 2, laser treatments were performed over age range indicated. Case
4, initial evaluation at three weeks of age; laser treatment performed at six weeks of age.

4 wk-
2 yr

6 wk

Yes No 1
Plugged"

Yes Yes, 1 3
wk Postop

(5) 2yr

No N/A 1 (1) 8 wk

No N/A 2 (3) 12 yr

Yes Yes, 2 1
wk Postop

(2) 8 yr

No N/A 1 (2) 2yr

No N/A 2 (2) 16 mo

the narrow bundle of propagated radia
tion, in parallel beams, which allows all
the energy to be delivered in a small
area. The spatial coherence is most im

portant for surgical applications as

this coherence allows the high energy
of the laser beam to be applied to
the focal point of a lens and i in tum,
be directed to a small specific point
of tissue without significant scattering
of the energy (Fig. 9).

The carbon diozide laser at a wave

length of 10.6 fL in the infrared spec
trum, provides purely heat energy which
is almost completely absorbed by all
biological tissues. Most living tisue is
composed predominantly of water. If
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Fig. 6. (Case 6) Xeroradiogram of an

terior subglottic cyst (arrow).

2.5 joules of energy are applied with a

beam power of 25 W for 0.1 second, 1
cu mm of water (or soft tissue) at 37 C
will be vaporized as steam at 100 C.2
Water has an extinction coefficient or

length of 0.3 mm for a wavelength of
lO.6 fL.2 This means that at the wave

length of the CO2 laser, 90% of the heat
energy delivered should be absorbed
within 0.3 mm thickness from the deliv
ery site. The shorter the extinction coef
ficient the more sharply localized the
area of tissue destruction, and the less
the surrounding tissue is effected. Heat
is conducted 'away to surrounding tis
sue, however, and if energy is continual
ly supplied to the same area, heat con

duction to the surrounding tissue in
creases with resultant tissue coagulation.

Thermal processes induced by CO2
laser irradiation produce tissue destruc
tion in two ways: the physiomechanical
factor from the expansion effects of rap
id water vaporization; and the physio
chemical factor with thermal denatura
tion of tissue proteins.' The first factor

COHERENCE

Fig. 8. Temporal and spatial coherence
of laser radiation.

LENS

LASER BEAM �. FOCAL pOINT

Fig. 9. Spatial coherence allows laser
beam to be optically focused for maxi
mum concentration of laser energy. ,

is the primary one in tissue ablation. The
second factor is present in surrounding
tissue damage.

In brief applications (less than one

second), tissue destruction and damage
decreases rapidly to zero within 1-2 mm

of the wound edge (Figs. 10 and 11).
This is because the thermal gradient in
the tissue rapidly falls with distance
(700 fLm from the wound edge the maxi
mum temperature rise is 9 C, and 2 mm

from the edge the temperature rise is
5 C, etc). No detectable histologic
changes can be seen beyond 500 to 600
fLm from the wound edge." By deliver
ing higher energy to the same tissue vol
ume in a- shorter time period, a similar
volume of tissue can be destroyed with
less heat conduction to surrounding tis
sue. In this way, destruction of contigu
ous tissue can be limited to a layer five
to ten cells thick.3,7,8

Instantaneous hemostasis is a fortui
tous result of the thin layer of coagula
tion necrosis around the vaporization
cavity." The physiochemical factor of
laser soft tissue interaction produces
protein denaturation within a few cell
layers. This effect seals small vessel wall
defects and instantaneously coagulates

Fig. 10. C02 laser beam vaporizing mu

cosal tissue. Ulcer diameter - 1 mm.
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Fig. 11. Scanning electromicrograph
of C02 laser ulcer in mucosa. ( Repro
duced by permission of New York Acad
emy of Sciences.")

blood. Bleeding vessels of 0.2 to 0.5 mm

diameter can be immediately cauter
ized.v" Microsurgery with the laser pro
vides a bloodless field with excellent
vision and enhances assessment of re

maining tissue for preservation of nor

mal anatomy (Fig. 3). This is especially
helpful with capillary hemangiomas and
recurrent papillomas. Cavernous heman
giomas however, ooze blood too rapidly
from the large vascular spaces, and are

not treated effectively with the laser.

The limitation of coagulation necrosis
to a thin layer of cells, in tum protects
surrounding tissue. There is no edema as

vascular permeability is not increased,
and capillary flow and cell processes
continue unaffected. a

This is in sharp contrast to wounds
produced by electrocautery'? and cryo
surgery.'! Electrocautery, whether direct
current, alternating current or radio
frequency powered is associated with
high voltage, deep penetration, an un

predictable level of penetration and a

predilection for electrical flow along
vessels and nerves. Bipolar cauterization
does not completely solve these prob
lems. Cryosurgery has been noted by all
who use it, including ourselves, to pro
duce lesions of unpredictable depth.
This is not crucial within the oral cavity
and many other anatomic sites, but with
in the delicate anatomy of the pediatric

Fig. 12. Canine larynx postlaser exci
sion of right false and true cord showing
excellent healing. (Courtesy of Charles
W. Vaughn, MD, Department of Otolar
yngology, Boston University School of
Medicine. )

larynx, cryosurgery can produce unpre
dictable and unacceptable amounts of
tissue and cartilage injury and necrosis
with resultant scarring and dysfunction.
The laser has shown itself superior to
both techniques within the larynx. Lack
of edema precludes the necessity of
tracheotomy for airway preservation, in
most instances.

Laser wounds, in all tissue except
skin, where healing may be retarded,"
have been noted to heal rapidly.':" Epi
thelial migration into the wound cavity
is rapid, so that epithelialization is
prompt and complete within three
weeks. 3, 7 Scar contracture is mini
mal.3,4,7 Excellent healing is probably
a result of the minimal injury to sur

rounding tissues (Fig. 12). Preservation
of normal tissue and structural anatomy,
when combined with rapid complete
healing, have meant that many of our

patients have normal appearing and
functioning larynges and airways on

follow-up examination. Frequently, it is
difficult or impossible to find any resid
ual effect of previous surgery. Stenting
is not usually necessary, as illustrated in
the cases described.

A major factor in the precision and
safety of laser surgery in the larynx is



LESIONS OF LARYNX IN CHILDREN

the delivery system. The coupling of the
laser to the binocular operating micro

scope has been described elsewhere in

detail, as have the techniques of its
use.1-5,13 We would emphasize, however,
that the micromanipulator with its sensi
tive "joystick" control, aiming guide
light, choice of burst or continuous fir
ing, and visual magnification to 16x or

25x, allows extraordinarily precise con

trol. For this reason, the surgeon rapidly
becomes habituated to the use of the
laser in preference to many other micro
surgical techniques for laryngeal sur

gery. Any visible lesion except those
containing large vascular spaces, ie, cav

ernous hemangioma, can be extirpated
as desired.

As our experience with the laser has
increased, we have been impressed, also,
with the exceptional applicability of
microendoscopy and microsurgical tech
niques in managing pediatric airway
problems. The superb visibility provid
ed not only assists in the application of
more precise surgical techniques, but
more importantly, allows more definitive
determinations of pathological states

thereby improving diagnosis and thera
peutic planning. Microendoscopy and
microsurgery using suspension laryngo
scopes have been well tolerated by pedi
atric patients of all ages including
neonates.

The safety of microscopic laser sur

gery in pediatric patients is best illus
trated by its complete lack of compli
cations in our institution. No patient has
experienced a significant complication
or required surgical intervention such
as tracheotomy or intubation following
laser excision. Some patients had re

quired tracheotomy or intubation for
airway management preoperatively.
Preoperative tracheotomies were not

routinely discontinued after surgery, but
even these were frequently unnecessary.
Patient risk from repeated and pro
longed general anesthesia is minimized.
In addition, the hazards of radiation.v?"

prolonged steroid therapy," cryosurgery,
and electrocautery are avoided.

Another benefit of laser microsurgery

49

is its cost effectiveness. Hospitalization
is minimized. Frequently, pediatric pa
tients undergoing laser excisions are

only in the hospital for 24 to 36 hours.
Seventy-two hours is the usual maxi
mum hospitalization except for social
reasons which may necessitate longer
periods for patient protection, or in cases

requiring more extensive evaluation or

management of unrelated anomalies or

illnesses. The decreased requirements
for tracheotomy also assist in shortened
hospitalizations as well as improved re

habilitation. Shortened and less frequent
hospitalizations lessen exposure to noso

comial infections. Microsurgery elim
inates the risk of wound infections as

sociated occassionally with external
surgical approaches. All these features
promote maximum cost effectiveness by
minimizing complications and hospitali
zations.

Microsurgery and the CO2 laser have
established their efficacy and safety in
the management of benign lesions of the
pediatric larynx and airway.

SUMMARY

The carbon dioxide laser coupled with
microlaryngoscopy provides an excep
tionally safe and efficacious technique
for the treatment of benign laryngeal
tumors and lesions in pediatric patients
of all ages including neonates.

The specific advantages of CO2 laser
surgery in children include:

1) precise control; 2) protection of
surrounding structures with preserva
tion of anatomy and function; 3) airway
preservation without tracheotomy; 4)
hemostasis; 5) rapid excellent healing
without stricture formation or function
al disturbance; 6) possibility of repeated
surgery without trauma, cosmetic defect
or danger of wound infection; 7) les
sened anesthesia risk; 8) possibility of
cost effectiveness superior to other meth
ods; and 9) avoidance of potential haz
ards of radiation and steroids.

The carbon diozide laser offers a su

perior method of managing many be
nign tumors and lesions of the pediatric
larynx.
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DISCUSSION

GEORGE LYONS, MD (New Orleans, Louisi
ana): I enjoyed Drs. Simpson's and Strong's
paper very much and do appreciate the oppor
tunity to discuss their work. Laser surgery in
our hands has been somewhat straightforward
on destruction of specific lesions and corre

sponds closely to their work. In one area our

experience has differed and that is in the man

agement of laryngeal stenosis. It is here that
I would like to present our experience.

Eight patients ranging from 3 to 67 years of
age were treated for acquired laryngeal steno
sis. Five of these patients were considered
failures from conventional surgical techniques
including multiple open endolaryngeal pro
cedures and repeated dilatations. Using the
C02 laser the various obstructing lesions were

excised microendoscopically and injected with
interstitial steroid. After one to six procedures
all of these patients are now successfully man

aged with adequate airways and serviceable
voices.

GERALD B. HEALY, MD (Boston, Massachu
setts): First, I'd just like to make a slight cor

rection in the presentation. The patient with
the chondroma was actually a 3-week-old and
not a 3-year-old child. Second, I am obvious
ly a great advocate of this form of surgery but
I think we should be realists and realize that
it is not the be-all and end-all and I'm sure

there are many people in this room who have
years of experiences with other ways of man

aging these problems. I would just like to point

out that we feel this is another tool in the
armamentarium of the laryngologist and if it
can be put to use in specific cases then it
should be. But I don't think we should throw
out the lessons learned by our predecessors and
I think we should just add this tool to the
means that are available in treating some of
these troublesome lesions.

ALBERT H. ANDREWS, MD (Chicago, Illi
nois): I wish to complement the presentors on

their work. There are three questions that I
have. In regard to that cyst I have two ques
tions. First, how did he prevent the contents
of the cyst from being aspirated and second,
did he resect the cyst completely, or did he
marsupialize the cyst? The third question has
to do with the cartilage. After exposing car
tilage was there further resorption of the car

tilage and is there good regrowth of the mu

cosa over the cartilage?
BRIAN MCCABE, MD (Iowa City, Iowa):

I'd like to ask you a question about the endo
tracheal tube. It seems such an improvisation
wrapping the tube with aluminum tape. It's
a messy thing, it's time consuming. Does the
essayist or the discussor or anyone indeed have
a better method, a good tube. There must be
a better way.

GEORGE T. SIMPSON, MD (closing): I'll
answer the last question first. In answer to Dr.
McCabe, the reason we use the aluminum
tape wrapped tube is that we've not had a

small enough size available to use in the earli-
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est ages, ie, in the very smallest patients; it's
been better to use a small tube that's wrapped
in tape in our experience. There are metal
flexible tubes which have been developed and
are available. I want to thank Dr. Healy for
his slight correction and his additional com

ments. I want to thank Dr. Lyons for his ex

cellent report. I think that we are basically in
agreement and I think that steroid injections
are certainly an interesting topic which we can

explore at much greater length in the future
and may offer us help in some of our more

difficult patients.

In answer to Dr. Andrews' question, the
cyst contents were removed with suction. The
cyst was basically excised in its entirety but
in essence this is a marsupialization because
the anterior wall of the cyst which remained
after the rest was excised would technically
qualify it as a marsupialization. In regards to
the cartilage itself, the one removed with the
chondroma, there appeared to be excellent
growth of the mucosa over the area which was

excised. We will have to follow the patient
further to see if stenosis develops further down '

the line.
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The clinical manifestations of 29 recently encountered sarcomas of the head and neck
were analyzed in an attempt to define more accurately the diagnostic characteristics and ther
apeutic responses of these unusual tumors. The host factors of age, sex distribution, race, hab
its and associated features differ sufficiently to distinguish the sarcoma from the carcinoma pop
ulation. In addition, the clinical course of sarcoma patients as monitored by mode of presenta
tion, site of involvement, tumor histology, diagnostic features and certain elements of manage
ment and outcome, further indicates that these tumors can be defined and managed as a dis
tinct group of lesions. A review of the recent literature supports the major conclusions of this
study.

Nonepithelial malignancies of the
head and neck are distinctly unusual
and, in consequence, most clinicians.
have a somewhat unclear and incom
plete concept of the mode of presenta
tion and the biologic behavior of such
lesions. As noted recently by Westbury,
"Rare cancers tend to be misdiagnosed,
badly treated and unreasonably feared.
This is certainly true for the (soft tis
sue) sarcomas.">

In an attempt to resolve some of the
confusion we have reviewed our recent

experience with a series of head and
neck sarcomas. Emphasis has been
placed upon an analysis of those clinical
characteristics of such tumors which,
while not pathognomonic, are of use in

distinguishing sarcomas from the more

common carcinomas of the region on the
one hand, and from benign mesenchvrnal
lesions on the other hand. Although it is
recognized that such a study cannot pro
vide absolute guidelines for dia gnosis
and therapy, it is felt that helpful in
sights can be provided.

METHODS AND MATERIALS

The hospital records of 29 consecutive pa
tients admitted to the otolaryngology service
with a diagnosis of sarcoma of the head and
neck between January 1, 1973 and Decem
ber 31, 1978 were reviewed. All relevant
clinical data were analyzed and follow-up in
formation was obtained from the tumor reg
istry. The host factors examined were age,
sex, race, habits, and associated features. The

clinical course of each patient was studied
with particular emphasis on the mode of pres
entation, site of involvement, pathology, ther
apy and the status of the patient one year fol
lowing definitive therapy.

RESULTS

HOST FACTORS

Age. The age range was from six
months to 83 years with a mean age of
49 years (Table 1).

Sex. The sex.distribution was 18 males
and 11 females or a male to female ratio
of 1.6:1.

Race. There were 26 Caucasian and
three Negro patients.

Habits. Fifteen patients (52%) were

moderate to heavy smokers and six pa
tients (21%) were moderate drinkers.

Associated Features. One patient had
received radiation therapy to the head
and neck region as a child. The patien�
with a leiomyosarcoma was known to
have had an antecedent leiomyoma in
the same location.

CLINICAL COURSE

Mode of Presentation (Table 2).
Eighteen of the 29 patients presented in
itially with a regional mass. Eight of the
ten patients with laryngeal lesions first
complained of hoarseness, but all , ten ad
mitted to the presence of dysphonia on

further questioning. One patient each

From the Department of Otolaryngology, Washington University School of Medicine, St.
Louis, Missouri.
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TABLE 1. GENERAL CHARACTEmSTICS OF 2.9 PATIENTS WITH HEAD AND NECK
SARCOMA

Ratio
of Well

Sex Ratio to Poor- Patient
No. of (M:F) Age ly Diff. Anatomical Status Post-
Patients Range (yr) Histology Tumors Location Treatment treatment

5 2:3/28-76 XanthoS. 4:1 Neck 3 WE4 NED 3
Trachea 2 Unresect.1 Mets 1

Death 1
5 4:1/57-83 ChondroS. 5:0 Larynx 5 WE5 NED 5
4 2:2/53-74 AngioS. 4:0 Scalp 2 WE3 Rec.2

Cheek 1 Unresect.1 Death 1
Larynx 1

4 4:0/43-67 LipoS. 3:1 Neck 3 WE4 NED 3. Lost
Larynx 1 to FU 1

4 2:2/0.5-41 FibroS. 3:1 Neck 2 WE4 NED 2
Oral 1 + Rad. 3 Local rec. 2
Larynx 1 Death 1

2 1:1/13-61 RhabdomyoS. 0:2 Neck 1 WE2+ NED 1
Oral 1 Rad.Chem. Rec.1

Rx 1
2 1:1/11-22 OsteoS. 2:1 Mandible 2 WE2 NED 2
1 M/27 LeiomyoS. 0:1 Neck WE Rec.
1 M/25 Synovial S. 1:0 Oral WE+ NED

Rad.
1 F/67 Malignant 0:1 Neck WE+ Rec.

hemangio- Rad.
pericytoma

DiU. - Differentiated; S. - Sarcoma'; WE - Wide excision; Unresect. - Unresectable; Rad. -

Radiation; Chern. - Chemotherapy; NED - No evidence of disease; Mets - Metastasis; FU -

Follow-up; Rec. - Recurrence.

initially noted stridor and dyspnea,
local pain, and hemoptysis.

Site of Involvement. (Table 3). Ten of
the tumors occurred in the soft tissues of
the neck, two in the scalp and one in the
cheek. Visceral sites of involvement in
cluded the larynx in .ten cases, the oral
cavitv in three, the mandible in two
and the paranasal sinuses in one.

Histology (Table 4). The histological
types of sarcoma encountered most com

monly were malignant fibrous histiocy
toma and its variants, and chondrosar
coma in five cases each. Angiosarcoma,

TABLE 2. PRESENTING SIGNS AND
SYMPTOMS JjN 29 HEAD AND NECK

SARCOMAS,

Signs and Symptoms
No. of
Patients

Regional mass

Hoarseness
Stridor and dyspnea
Local pain
Hemoptysis

18
8
1
1
1

liposarcoma and fibrosarcoma were seen

in four cases apiece. Two cases of rhab
domyosarcoma and osteosarcoma were

treated along with one case each of
leiomyosarcoma, synovial sarcoma and
malignant hemangiopericytoma. Twen
ty-two of the tumors were well-differen
tiated (76%) while the remaining seven

lesions were poorly differentiated.

The ten laryngeal sarcomas (Table 5)
consisted of five chondrosarcomas, two

xanthosarcornas, one angiosarcoma, one

liposarcoma, and one fibrosarcoma. One

TABLE 3. SITE OF PRESENTATION OF
29 HEAD AND NECK SARCOMAS

Anatomical Sites
No. of
Patients

Soft tissues
Neck
Scalp
Cheek

Larynx, cervical trachea
Oral cavity
Mandible
Paranasal sinuses

10
2
1

10
3
2
1
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TABLE 4. HISTOLOGIC�L TYPES OF 29

HEAD AND NECK SARCOMAS

Histological Type
No. of
Patients

Malignant fibrous histiocytoma
( Xanthosarcoma )

Chondrosarcoma
Angiosarcoma
Liposarcoma
Fibrosarcoma
Rhabdomyosarcoma
Osteosarcoma

Leiomyosarcoma
Synovial sarcoma

Malignant hemangiopericytoma

5
5
4
4
4
2

2
1
1
1

of the xanthosarcomas and the. liposar
coma were poorly differentiated; the
eight other lesions were well-differenti
ated. At the time of endoscopy five of
the laryngeal tumors were described as

smooth and mucosa-covered while two

appeared to be fungating and ulcerated.

Diagnosis. Three of 29 patients (10%)
required more than one biopsy before a

definitive diagnosis could be made.
Originally one of the lesions was diag
nosed as benign.

Special studies employed included
xerograms of the neck and larynx (Fig.
1), CT scans of these areas, tomography
of the larynx, and laryngograms.

The mean delay between the time of
onset of symptoms and the confirmation
of the diagnosis was 9.7 months. The
longest delay was seen with chondro
sarcomas with a mean of 29.8 months.
By contrast the shortest interval oc

curred with fibrosarcomas ( 4.25
months).

Management and Outcome. Twenty
seven oi the 29 patients underwent wide
surgical excision as their definitive ther
apy with ten of these patients receiving

TABLE 5. HISTOLOGICAL TYPES OF
LARYNGEAL SARCOMAS

Histology
No. of
Patients

Chondrosarcoma
Xanthosarcoma
Angiosarcoma
Liposarcoma
Fibrosarcoma

5
2
1
1
1

Fig. 1. Lateral xerogram of neck dem
onstrating intralesional calcification in a

laryngeal chondrosarcoma.

pre- or postoperative irradiation. One

patient was found to be unresectable
and was treated with radiation and
chemotherapy while another patient re

ceived chemotherapy alone.

Our conscious selection of a group of
recent patients for clinioal analysis ob
viously precludes anl meaningful assess

ment of end results. The short term inci
dence of local recurrences and metas
tases is presented in Table 6 in relation
to the variables of site, tumor grade, his
tology and patient age. The data sug
gest that cervical location, poor differen-

TABLE 6. FREQUENCY OF LOCAL
RECURRENCE AND METASTASES

WITHIN ONE YEAR OF TREATMENT

Variables
Recurrence/

Metastases

Site
Larynx
Neck
Oral cavity
Paranasal sinuses
Mandible

Tumor grade
Well-differentiated
Poorly differentiated

Histology
Chondrosarcoma
Fibrosarcoma
Xanthosarcoma
Rhabdomyosarcoma

Patient age
<50 years
>50 years

1/9
6/12
1/3
1/1
0/2

8/22
6/7

0/5
2/4
2/5
1/2

3/13
8/10
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tiation or advanced patient age may be
unfavorable factors.

DISCUSSION

Mesenchymal tumors of the head and
neck comprise less than 10% of all malig
nancies in this region. When encoun

tered, they pose difficult diagnostic and
therapeutic problems. Mesenchymal
malignancies, ie, sarcomas, possess an en

tirely different clinical course and ther
apeutic outcome than the more common

ly encountered carcinomas. Rarely can

one group of surgeons in one institution
accumulate a sufficient spectrum of ex

perience within a short time span to feel
comfortable in diagnosing and treating
these lesions. This study of 29 patients
with varying sarcomas of the head and
neck within a recent five-year period has
provided us with several observations
of their clinical behavior.

The presenting signs and symptoms of
patients with sarcomas of the head and
neck seem most dependent on their lo
cation. Since the vast majority occur in
the soft tissues of the neck, the most
common presenting complaint is of a

neck mass. In our series, 13 of 29 pa
tients (45%) had a neck mass as their
chief complaint.

Unfortunately, the presence of a mass

in the neck does not lead a priori to the
diagnosis of a mesenchymal neoplasm.
The question as to whether certain fea
tures of these neck masses suggest the
diagnosis of sarcoma has not been satis
factorily answered. Ketcham et al'' sug
gested that rapidly enlarging, deeply sit
uated masses which disturb the normal
face or neck contour should be suspect
of sarcoma. Although pain is infrequent,
rhabdomyosarcomas have been associat
ed with sufficient surrounding inflam
mation to be confused with infectious
processes." Rapid enlargement with fix
ation of adjacent soft tissue and muscle
dysfunction has been reportedly asso

ciated with these tumors. Size per se is

rarely diagnostic, although lesions meas

uring less than 5 em are the exception.'
Although location in a particular re

gion in the neck is not specific for mes

enchymal malignancies, the vast ma

jority of sarcomas presenting as neck
masses have this as the sole evidence of
their presence in this region. Since any

deeply infiltrating mass in the neck is
considered malignant until proven
otherwise, the diagnosis of sarcoma must
be entertained, particularly in those cas

es without evidence of an upper aerodi
gestive tract primary lesion.

There is roughly an equal distribution
of head and necksarcomas between men

and women, and although they tend to.
occur in a younger age group than car

cinomas, neither of these features is of
significant help in making a diagnosis.'

In our series, sarcomas occurring in
the larynx were next in frequency to
those in the cervical soft tissues. Most
were chondrosarcomas. According to

Friedmann, 5 of the approximately 150
laryngeal sarcomas reported, more than
50% were fibrosarcomas followed in fre
quency by chondrosarcomas, rhabdo
myosarcomas, lymphosarcomas, and
more rare forms including osteosarcomas
and liposarcomas. Most commonly,
hoarseness is the presenting symptom,
although occasionally dyspnea and he
moptysis occur. In our series, hoarseness
was noted in eight of ten patients (80%),
dyspnea in one (10%), and hemoptysis
in one (10%).

Although laryngeal sarcomas occur

only once to every 100 cases of carci
noma," selected features should make
one suspect of the diagnosis. Laryngeal
sarcomas are found within the vocal
cord, ventricular and aryepiglottic folds
and the cricoid cartilage. Laryngo
scopically, their appearance is quite dif
ferent from corresponding epidermoid
cancers; usually a pink, fleshy, sessile or

polypoid mass will be seen submucosal
lv, partially occluding or prolapsing into
the laryngeal lumen. While ulceration
occurs, it is seen much less frequently
than in carcinomas. Certain sarcomas,
particularlv chondrosarcomas, are palpa
ble as midline or paramedian masses in
timately associated with the larynx. This
feature of apparent extralaryngeal ex

tension only occurs with extremelv large
squamous cancers which have infiltrated
the thyroid cartilage or thyrohyoid mem

brane.

Ketcham et al2 suggested that since
the endoscopic appearance of sarcomas

of the larynx is somewhat characteristic,
biopsy can and should be deferred by
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the referring physician. This will provide
the treating physician an opportunity to

visualize the tumor prior to biopsy, and
will not falsely alter the necessary radio
graphic studies. While laryngograms
are rarely diagnostic, xeroradiograms
and CAT scans of the larynx rnay reveal
the typical calcified, stippled appear
ance of chondrosarcomas and osteosar
comas (Fig. 1).

Epidemiologically, sarcomas of the
larynx are more common in males but
the preponderance is less impressive
than with squamous carcinoma." In our

series, eight of ten patients were males;
four of the five chondrosarcomas oc

curred in males. The age range of pa
tients is most frequently 40 to 60, how
ever, Rigby and Hollinger," Click" and
others have reported fibrosarcomas and
rhabdomyosarcomas in infants. The age
range in our series was from six months
to 83 years.

The frequency of sarcomas occurring
in sites other than the soft tissues of the
neck and larynx in our series was limited
( 6/29). This does not reflect the general
pattern reported in the literature. Dito
and Batsakis" reported the nose, naso

pharynx and paranasal sinuses as second
in frequency only to the orbit in 170
rhabdomyosarcomas. Of the approxi
mately 100 chondrosarcomas of the head
and neck reported, 27 occurred in these
same sites. Bankaci et al" recently re

viewed 14 cases of angiosarcoma of the
nose, nasopharynx and paranasal sinuses
and estimated them to be about one

eighth as common as those occurring in
the skin and soft tissue. Fu and Perzin-?
estimated that malignant nonepithelial
tumors comprise only 10% of malignan
cies in this region.

Clinically, sarcomas involving the nose,
nasopharynx and paranasal sinuses pre
sent with nasal 0bstruction, epistaxis,
signs of ostia obstruction (acute or sub
acute sinusitis) and otitis media, secon

dary to eustacian tube obstruction. Vis
ualization and palpation is limited by
the bony confines. Ancillary evaluative
studies, notably tomograms, CAT c;cans

and arteriograms will make recognition
and therapy more simple.

Intraoral sarcomas, not unlike those
occurring in the larynx, may have a char
acteristic gross appearance. A smooth-

surfaced, coarsely lobulated submucosal
mass should lead the clinician to be sus

picious of the diagnosis even before the

biopsy diagnosis is obtained.

Sarcomas of the mandible, particular
ly osteosarcomas, are frequently diag
nosed by their characteristic x-ray ap
pearance.

Caron et al'" suggested that alkaline
phosphatase, calcium and phosphorus
determinations might aid in differentiat
ing osteosarcoma from other mandibular
lesions.

Unlike the highly significant correla
tion between tobacco and alcohol
abuse and carcinoma of the head and
neck, sarcomas have not been associated
with chronic mucosal irritation. Rather,
a history of antecedent radiation and
trauma has been correlated with the

development of sarcoma. DeLathouwer
and Brocheriou'" reviewed the literature
and found 43 patients with head and
neck sarcomas who had previously re

ceived 3000 to 6000 rads. They estimated
that 10% of all mandibular sarcomas

arose in previously irradiated bone. In

terestingly, of these, 46% were irradiat
ed for fibrous dysplasia, also implicated
etiologically in the development of sar

comas. Similarly, Skolnick et al13 re

ported an interesting case of osteosar
coma of the skull following irradiation.
Mindell et al14 claimed that osteosar
coma and fibrosarcoma were the most
common sarcomas to occur following
radiation therapy.

Meyerding'" stated that 11% of soft
tissue fibrosarcomas were associated
with previous injury and scar. Others
have not substantiated this, particularly
in the head and neck. Lynch et al'" sug
gested that sarcomas appear to be asso

ciated with a variety of distinct geno
typical hereditary cancer syndromes in

cluding the multiple nevoid basal cell
carcinoma svndrome, von Recklinghau
sen's neurofibromatosis, tuberous scle
rosis, Werner's syndrome and the poly
posis syndromes of Turcot and Gardner.
Hasson et al17 have implicated Thoro
trast® in the etiology of extraskeletal
osteosarcomas in the head and neck. In
our series, none of the above etiologic
associations were noted.

Biopsy ultimately provides the defini
tive diagnosis of sarcomas of the head
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and neck. Unfortunately, establishing the
histopathologic diagnosis of a specific
sarcoma may be confounded by striking
ly similar histologic features shared with
other mesenchymal tumors." Moreover,
incorrectly diagnosing certain well-dif
ferentiated sarcomas as their benign
counterparts may occur in up to 40% of
cases initially; the correct diagnosis only
becoming apparent following disease
recurrence.

Sarcomas arise from relatively undif
ferentiated mesenchymal cells. Histo

logically, they recapitulate in a neoplas
tic fashion their own cellular embryo
genesis. Although established histopath
ologic guidelines for differentiating the
various benign and malignant mesen

chymal tumors have been set up by ex

perienced pathologists," sufficient con

fusion still exists to require multiple bi
opsies in many cases. In our series, 13%
of the tumors required more than one

biopsy to establish a diagnosis, and in
two patients the tumor was initially mis
diagnosed as its benign counterpart.
Conley et al'" noted an 85% accuracy of
the original diagnosis in his series of 84
fibrosarcomas. In contrast, Moore and
Crossi'" reported that the correct diag
nosis was made initially in only 4 of 37
rhabdomyosarcomas.

These different experiences presum
ably relate to the experience and judg
ment of the pathologists involved. Im
provement may be posible if the surgeon
informs the pathologisf of his clinical as

sessment. The importance of pursuing
the diagnosis of a lesion suspected of
being a sarcoma cannot be overempha
sized. Meticulous review of microscopic
material and intensive follow-up is man

datory if these tumors are to be diag
nosed and treated early.

Wide local excision is generally ac

cepted as the primary mode of therapy
for most sarcomas of the head and neck,
regardless of histologic type. Finger-like
extensions, satellite foci and the ten

dency to spread along muscle bundles
and fascial planes should deter the sur

geon from attempting enucleation pro
cedures, which in the past have been as

sociated with high rates of local recur

rence. With respect to sarcoma,
wide local excision implies an en bloc re

section of the tumor including a broad

57

margin of adjacent normal tissue encom

passing the next deepest uninvolved
musculofacial plane." In the neck, this
concept is easy to implement. Applied
to maxillofacial sarcomas, limited, or at
times extensive, adjacent bony resec

tions will be necessary to achieve satis
factory margins. Laryngeal sarcomas

have been treated successfully with both
total laryngectomy and partial laryngec
tomy in carefully selected cases.v"

Not unlike squamous carcinomas of
the head and neck, conservative proce
dures resulting in positive margins will
almost invariably result in local disease
recurrence. Fu and Perzin," for instance,
reported four patients with chondro
sarcomas of the paranasal sinuses who,
following resections with positive mar

gins, developed uncontrolled local re

currence with destruction of the base of
the skull.

Although somewhat dependent on

histologic type and degree of differen
tiation, it is generally agreed that recur

rence tends to develop more rapidly
with sarcomas than with carcinomas.
The literature is not entirely supportive
of this concept. Farr'" claimed that 50%
of sarcomas that recurred locally did so

within one year, and 89% did so within
two years. Caron et al'" showed that 60%
of osteosarcomas recurred within an

average of 8.5 months. Swain et al24
found that the average time for recur

rence of fibrosarcoma was 1.9 years,
while . some did not occur for upward
of five years. Recent data+ suggest that
even ten years may not be sufficient
time to identify all disease recurrence in
some of the less aggressive sarcomas.

Inadequate excision of sarcomas may
result in hematogenous dissemination to

lung, bone and brain. Distant metastases
are a well-known feature of sarcomas

and have been reported in up to 50% of
the more aggressive forms." Fortunately,
with some sarcomas, such as chondro
sarcomas and liposarcomas, this occurs

relatively late, affording the surgeon a

second attempt at local resection.

In our series, 17 of 29 patients (93%)
were treated by wide local excision.
Seven patients (26%) developed local
recurrence and three patients (11%) de
veloped within one year. Of Conley et
al's 84 patients with fibrosarcoma, only
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36% were cured by a single operative
procedure." Cade'" recorded prolonged
survival in 50% of soft tissue sarcomas as

a whole when given adequate local
treatment. In Farr's review," 30% of
patients with soft tissue sarcomas of the
head and neck, treated primarily by
wide resection survived without re

currence for five years.

In his study of laryngeal sarcomas,
Krajina" treated 20 patients primarily
with total laryngectomy resulting in an

overall disease-free five-year survival
rate of only 20%. Conversely, Weber et
al26 believed that the rate of local recur

rence would remain relatively low with
adequate laryngeal resection. Flanagan
et aP1 reported that 21 of 29 patients
with fibrosarcomas of the larynx sur

vived an average of 4.9 years without re

currence.

With the exception of rhabdomyosar
comas and fibrous histiocytomas, radical
neck dissection is not routinely per
formed for sarcomas of the head and
neck. In their series of rhabdomyosar
comas, Mason and Soule'" noted a 30-
50% incidence of metastases to cervical
nodes and suggested that neck dissec
tion is indicated. Although the percent
of fibrous histiocytomas metastasizing
to nodes is not known, most such tumors

reported have risen in the neck and are

felt to merit neck dissection on that ba
sis. With these exceptions, neck dissec
tion is employed only in order to en

compass the primary tumor en bloc or

in cases with clinically suspicious adeno
pathy. In our series, two patients under
went radical neck dissection and nodal
metastases were found microscopically
in one.

The value of radiation as either a pri
mary or adjunctive mode of therapy re

mains unproven for most sarcomas.

Lindberg," in a review of soft tissue
sarcomas in adults" showed a local fail
ure rate of 66% when treated by radia
tion therapy alone. More favorable re

sults have been reported in selected
tumors treated with combined therapy.
Goepfert et al"? reported an overall sur

vival rate free of disease of 56% .in 23
patients with soft tissue sarcomas of the
head and neck treated by combined sur

gery and irradiation.
In recent years, studies have shown a

significant improvement in control of
some sarcomas by the use of combina
tion surgery, irradiation and chemother
apy. This is most notable for rhadomyo
sarcomas in children. In 1973, Donald
son et al'" reported a two-year survival
of 74% and local control of 89% in 19 pa
tients with rhabdomyosarcoma of the
head and neck. Sessions et al32 reported
significantly improved disease control
using surgery, irradiation and triple drug
chemotherapy (actinomycin D, vincris
tine, Cytoxan®) in a group of patients
with embryonal rhabdomyosarcoma.

Relatively few of our patients were

treated using these combined modalities,
therefore our own data do not relate to
these concepts.

Although the heterogeneity of sar

comas of the head and neck precludes
general statements concerning survival;
several clinical and histopathological
features correlate prognostically. Dif
ferent histologic types and subtypes ex

hibit different biologic behavior and thus
carry varying prognoses. It is beyond the
scope of this paper to review the differ
ential recurrence and survival rates for
each tumor type.

As with squamous carcinomas, both
tumor size and location correlate with
overall prognosis. Since both of these
factors determine the ease of complete
en bloc resection, the prognosis of any
given histologic type will vary with them.
In our series, the difference between soft
tissue neck sarcomas and laryngeal sar

comas in terms of recurrent local or dis
seminated disease within one' year was

significant (9/13 vs 1/9). From the liter
ature, it appears that sarcomas of the
larynx are more easily controlled than
sarcomas in the soft tissues of the neck,
maxillofacial area or oral cavity.

Tumor grade or degree of differen
tiation can playa significant role in pre
dicting local or systemic recurrence.

Goepfert et apo reported 0%, 33%, and
63% local recurrence rates for grades 1, 2
and 3 respectively, in a series of assorted
sarcomas of the head and neck. Similar
ly, survival rates of 100%, 66% and 13%
occurred respectively in their series.
Conley et al'" reported a 79% tumor con

trol rate for well-differentiated versus

33% for undifferentiated fibrosarcomas.
In our series, reappearance of disease
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locally or systemically within one year
occurred "in 8 of 22 patients (36%) with
well-differentiated sarcomas and in 6 of
7 patients (86%) with poorly differen
tiated lesions.

Until recently, the multitude of re

ports and the inconsistencies in classi
fication and reporting of resuts preclud
ed a meaningful comparative analysis of
survival figures. In a large cooperative
clinicopathologic study through the
AJCC,4 1,215 soft tissue sarcomas (177
in the head and neck) were staged ac

cording to tumor size, histologic grade,
and nodal and systemic metastases

(TNMG). Stage and grade clearly cor-
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Head and neck cancer patients present with special problems in nutritional homeostasis
because of local pharyngeal discomfort and obstruction and difficulty with deglutition due to
either the neoplasm or the surgical alterations in the upper aerodigestive tract. Pretreatment
malnutrition and vitamin deficiency are only compounded by the nutritional stress imposed by
radiation and surgery. Reduced wound complications occur if the patients are nutritionally re

plenished before treatment. While nasogastric feedings will suffice in many patients, rapid nu

tritional restoration by this method is limited, and positive nitrogen balance may be difficult
to achieve in the severely malnourished patient. Intravenous hyperalimentation offers a rapid
and efficacious alternative in selected cases. The case histories of two patients are presented to
illustrate these concepts.

In recent years, nutritional therapy
has been recognized as an increasingly
important adjunct in the management of
patients with cancer. The treatment mo

dalities of surgery, radiation and chemo
therapy are often limited by the nu

tritional status of the host. Nutritionally
depleted patients may not heal satisfac
torily and have a marked reduction in
immune resistance. Nutritional support
is thus mandatory for the successful
treatment of cancer.

Patients with head, and neck cancer

face problems with protein-calorie mal
nutrition. It is generally agreed that the
presence of malnutrition adversely af
fects the hospital course of these pa
tients by creating unacceptable morbid
ity and mortality. Prompt recognition
and treatment is essential to reduce this
morbidity and mortality to acceptable
levels.

Although enteral alimentation is the

preferred method of nutritional support
in patients with head and neck cancer,
it is not always successful in achieving
positive nitrogen balance. Intravenous

hyperalimentation provides rapid nutri
tional restoration and may be a neces

sary alternative in selected patients.

This report discusses two patients
with head and neck cancer who illus
trate the devastating nature of host mal
nutrition and the necessity of selecting
the proper method of nutritional sup
port. The mechanisms behind malnutri
tion are presented and the rationale for
its management is discussed.

CASE REPORTS

Case 1. W. B. was a 66-year-old Caucasian
male admitted to Barnes Hospital, St. Louis,
Missouri, in February 1967, with a three
month history of a left neck mass. The mass

was 3 x 5 ern and located in the jugulodigas
tric area. Routine head and neck examination
revealed no primary lesion. Chest x-ray and
barium swallow with upper gastrointestinal
series were normal. Laryngoscopy, esophago
scopy, bronchoscopy with washings and naso

pharyngoscopy with blind biopsy were all
negative. Open biopsy of the left neck mass

revealed epidermoid carcinoma. The patient
was discharged to receive outpatient radiother
apy. The patient's weight during this admis
sion was 61 kg (135 lb). Hemoglobin was

13.5 gm%, BUN 22 mg%, creatinine 0.7%, al
bumin 3.4 gm% with a total protein of 6.8
gm%.

After 3000 rads to the neck and a four-week
rest period, the patient was readInitted. The
left neck mass was 2 em in size. The patient
weighed 60.3 kg (134 lb) with a hemoglobin
of 12.1 gm%, creatinine 0.9 mg%, BUN 15 mg%
and albumin 3.0 gm% with total protein 6.3
gm%. Repeat panendoscopy was again unre-

From the Department of Otolaryngology, Washington University School of Medicine, St.
Louis, Missouri.
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Fig. 1. (Case 1) Metastatic carcinoma
to the left neck from an unknown primary.
Gradual and progressive nutritional de
pletion despite forced enteral hyperali
mentation.

vealing for the primary lesion. The patient un

derwent a routine left neck dissection. Post

operatively, massive flap necrosis with carotid
exposure occurred. A left thoracoacromial flap
was staged. Two weeks after staging, the
chest flap was elevated but was returned to

the donor site because of inadequate marginal
circulation. The edges of the flap subsequent
ly necrosed. Despite tolerating 4000 calories/
day via nasogastric feeding, the patient's
weight fell to 56 kg (124 lb) with a hemo
globin of 9.8 gm%, creatinine 0.8 mg%, BUN
30 mg%, albumin 2.8 gm% with total protein
7.7 gm%. He suffered carotid rupture with
exsanguination nine weeks after the neck dis
section. A graphic illustration is presented in

Figure 1.

Case 2. J. Y. was a 76-year-old Caucasian
male with a 60-year history of cigarette and
alcohol abuse who presented to Barnes Hos
pital in April 1976, with a three-month history
of hoarseness, dysphagia, odynophagia and an

18 kg (40 Ib ) weight loss. Laryngoscopy with
biopsy revealed an epidermoid carcinoma in-

z
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�
oc:
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Fig. 2. (Case 2) T4 carcinoma of the
larynx. Insufficient nutritional gain via the
enteral route necessitated intravenous hy
peralimentation. Note nutritional restora
tion within weeks after IVH begun.

volving the left aryepiglottic fold, false vocal
cord, anterior true vocal cord and epiglottis.
Radiographic evaluation suggested thyroid
cartilage invasion. No neck nodes or other
evidence of metastases were present. The pa
tient weighed 51 kg (113 lb) with a hemoglo
bin of 14 gm%, creatinine 0.8 mg%, BUN 9
mg%, and albumin 4.1 gm% with total protein
7.4 gm% and cholesterol 161 mg%.

The patient was discharged to receive out

patient radiation therapy, but was readmitted
one month later with severe mucositis. His
weight was 48 kg (106 lb) with a hemoglobin
of 14.5 gm%, creatinine 1.4 mg%, BUN 25
mg%, albumin 4.4 gm% with total protein 7.9
gm% and cholesterol 203 mg%. He was given
2500 calories/day via nasogastric feeding, al
lowing the completion of 400 rads preopera
tive therapy. He was discharged on nasogastric
feedings.

One month later the patient was again ad
mitted for nutritional support because of mu

cositis and intolerance of nasogastric feedings.
His weight on admission was 45.4 kg (101
lb) with a hemoglobin of 13 gm%, creatinine
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0.7 mg%, BUN 16 mg%, albumin 2.8 gm% with
total protein 5.8 gm% and cholesterol 136 mg%.
A gastrostomy was performed and feedings of
2500 calories/day were tolerated for one week
without weight gain. The hemoglobin was 11
gm%, creatinine 0.8 mg%, BUN 15 mg%, albu
min 2.6 gm% with total protein 5.4 gm%, and
cholesterol 122 mg%.

Central venous hyperalimentation with 8.5%
Freamine'<s was instituted, yielding an intake
of 4000 calories/day. The patient gained 4 kg
(8 lb ) in three weeks. The hemoglobin was

12.5 gm%, creatinine 0.7 mg%, BUN 21 mg%,
albumin 3.1 gm% with total protein 6.2 gm%
and cholesterol 157 mg%.

The patient underwent an uneventful total
laryngectomy with a controlled pharyngostome.
Central venous hyperalimentation was contin
ued one week postoperatively and gastrostomy
feedings were resumed. Three thousand cal
ories/day were tolerated without weight loss
or change in laboratory parameters. The pa
tient was discharged with gastrostomy feed
ings. Subsequent closure of the pharyngostome
using the deltopectoral flap was uneventful.
A graphic illustration is presented in Figure 2.

DISCUSSION

Head and neck cancer patients pre
sent with nutritional problems not unlike
other cancer patients, but also possess
special problems of

.

alimentation of their
own. Most of these patients are elderly
and may save long histories of tobacco
and alcohol abuse. Difficulties with de
glutition resulting from pain, edema,
ulceration and bleeding are common and
preclude adequate peroral nutrition,
even before any treatment has begun.

A state of relative starvation is not un

common for patients with head and neck
cancer. Under normal circumstances,
starvation involves a biphasic meta
bolic process/ the first phase involves
increased gluconeogenesis at the ex

pense of fat and skeletal muscle protein
and the second phase involves altera
tions which reduce the obligatory break
down of protein. The net effect of the
process is protein sparing at the expense
of fat. In patients with malignancy,
these normal adaptive metabolic mech
anisms fail and the result is cachexia.

Cachexia is a poorly understood syn
drome, resulting from complex organ
ismic and biochemical interactions, char
acterized by weakness, muscle wasting,
anorexia and profound nutritional de
pletion." Although speculative, the "ca
chectic syndrome" has been predomi
nantly attributed to reduced food intake,
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rather than selective and preferential
consumption of vital nutrients by the neo

plasm.v" While overall tumor burden un

doubtedly plays a role, no linear rela
tionship exists between tumor size and
degree of cachexia.v" The point at

which food intake drops sufficiently to

produce a net host metabolic deficit is

dependent on unpredictable host-tumor
interactions."

These pretreatment nutritional de
ficits are made worse by the addition of
radiation, chemotherapy or surgery. The
effects of head and neck radiation on

nutrition may be devastating. Progres
sive mucositis, xerostomia and altered
dental hygiene create local oropharyn
geal discomfort, dysphagia, and odyno
phagia contributing significantly to gen
eralized host malnutrition. Altered taste,
anorexia, nausea and vomiting only wors

en this problem. Moreover, many of
these malnutritive effects of radiation
therapy persist for weeks or even months
after the treatment has ceased.

Surgery is a well-known cause of nu

tritional stress. Generalized catabolism
follows surgery, in which fat and skele
tal muscle protein reserves are mobil
ized, effectively creating a state of nega
tive nitrogen balance.' The severity of
the surgical stress combined with the
preoperative nutritional deficits will de
termine the number of days or weeks re

quired for the body to convert itself into
a metabolic schema favoring positive
nitrogen balance. This time course may
be modified by appropriate attention to

pre- and postoperative nutritional main
tenance.

The nutritional status of head and
neck cancer patients will profoundly
alter their course and prognosis. Weight
loss itself has been shown to correlate
with mortality. Mortality rates as high
as 30% exist in patients who have lost
20% of their body weight, and rates close
to 100% exist for patients with a loss of
50% of their body weight."

Host protein-calorie malnutrition cre

ates unacceptable morbidity in several
ways. Reduced immune competence and
resistance to infection are exaggerated
by nutritional depletion.s-" Patients with
head and neck cancer, however, demon
strate variable degrees of immune in-
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TABLE 1. NUTRITIONAL ASSESSMENT

No.Patient Name Date _

Primary Ox

Value
Parameters

Weight/height
Brachial circumference

Triceps skinfold
Albumin

Serum transferrin
Total lymphocyte count

Cell mediated immunity
(mumps, SK/SD)
(Candida)

Creatinine/height index

Urinary urea nitrogen
Nitrogen balance

(Total protein intake/6.25) - (urinary urea N. + 4)

Deficit

Severe Moderate Minimal

Severe MinimalStandards

Weight
Anthropometries
Albumin <2.5 gm%
Transferrin <160 mg%
Lymphocyte count <900
Skin tests <5.0

(Adapted from Blackburn and Bistrian" )

} >30%

competence regardless of nutritional sta
tus. It is estimated that 65 to 75% of pa
tients with head and neck cancer are

incapable of mounting a normal cell
mediated immune response." Copeland
et a19 believe that malnutrition accounts
for about one half of these anergic re

sponses. Meakins et al'" demonstrated
that reduced immune competence in
creases morbidity and mortality.

Similarly wound healing is affected
adversely by malnutrition. The dele
terious effects of hypoproteinemic mal
nutrition on gastrointestinal anastomoses
are well documented.!' A similar effect
on surgical wound closure in the upper
aerodigestive tract is to be expected. Fis
tula, wound breakdown, flap necrosis
and slough account for a large percent
age of the morbidity following head and
neck cancer surgery.P High protein
calorie nutritional support is necessary to
alter favorably both the incidence and
treatment of these problems.

Moderate

>15-30% >5-15'%

<3.5-3.0 gm%
<200-180 mg%
<1800-1500
<15-10

<3.0-2.5 gm%
<180-160 mg%
<1500-900
<10-5

Nutritional assessment is the first step
in the rehabilitation of the malnourished
patient. While several factors can be
measured, no single assessment param
eter can fully characterize the nutritional
status. The concept of a complete com

prehensive metabolic profile, most re

cently popularized by Blackburn et al,"
is necessary to follow and predict re

sponse to therapy and survival. Included
are serial measurements of body weight,
lean body mass, serum and urinary
creatinine and urea nitrogen, serum al
bumin and transferrin and tests of cell
mediated immune function (Table 1).
Body weight and anthropometric meas

urements are expressed as a percent of
ideal. Serum protein studies reflect the
status of the visceral protein compart
ment. Total lymphocyte count and de
layed hypersensitivity skin tests reveal
the immune status of the host. Nitrogen
balance can be estimated from measure

ments of urinary urea. Adherence to a

schedule of measuring these parameters
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TABLE 2. CHARACTERISTICS OF AN
IDEAL TUBE FEEDING

Bacteriologic safety
Acceptable osmolality
Caloric density:::::: 1-1.5 calorie/cc
Contains proper porportion of readily absorb-

able nutrients
Contains mineral and vitamin supplements
Ease of handling and administration
Affordable

(Modified from Gormican and Liddy.")

is mandatory if the effects of nutritional
therapy are to be confirmed with ac

curacy.

Using nutritional assessment profiles,
previous hospital-wide studies have esti
mated the high prevalence ( 50%) of
malnutrition.iv'" In an attempt to an

swer the important question of which
specific nutritional assessment param
eters are sufficiently accurate and sen

sitive to identify the subpopulation of
malnourished patients at greatest risk of
less than optimal clinical outcome, Mul
len et a}16 studied 64 elective surgical
patients. Although these authors noted
a 97% incidence of abnormality in at
least one nutritional assessment param
eter, only serum albumin, transferrin
and delayed hypersensitivity tests were

predictive of suboptimal clinical out
come. They noted that albumin levels
less than 3.0 gm%, transferrin levels less
than 220 mg%, and anergic responses to
skin test antigens were associated with a

two to four-fold increase in primarily
septic complications. This supports the
view that the visceral protein compart
ment is critical in maintaining the integ
rity of the host defense system and fur
ther emphasizes the need for prompt
recognition and treatment.

Since the gastrointestinal tract is the
ideal system for digestion, absorption
and assimilation of nutrients, and since it
is normal in most head and neck cancer

patients, the enteral route is generally
chosen for nutritional support. Peroral
intake is often limited or impossible dur
ing the preoperative period for the rea

sons already discussed. Postoperatively,
resumption of oral intake may take sev

eral days or weeks and is usually as

sociated with deglutition problems re

sulting from the surgical alterations in
the upper aerodigestive tract.

Nasogastric intubation, esophagos
tomy or gastrostomy are the most fre
quently selected routes for enteral
alimentation. Although complications,
including benign esophageal stricture,"
reflux esophagitis," mucosal erosion and
leakage of gastric contents have been
reported with each of these techniques,
they are generally well tolerated by
most. Selecting a proper tube feeding
diet involves careful attention to the
overall state of nitrogen balance, diges
tive and absorptive capacity, anticipated
electrolyte and fluid imbalance, under
lying systemic disorders and patient
tolerance.v" The characteristics of an

ideal tube feeding diet as delineated by
Cormican and Liddy are listed in Table
2.

Protein-calorie requirements are de
termined by nutritional status and de
gree of catabolism. Blackburn and Bis
trian'" estimate that a 30-35 kcal/kg/
day with a nitrogen: calorie ratio of
1: 300 is sufficient for maintenance in the
noncatabolic state; 40-45 kcal/kg/day
with proportionally more protein is
necessary for severely depleted or cata
bolic patients. While administration of
2000-2500 kcal/day is sufficient for
maintenance in most adults, 3000-4000
kcallday are necessary to achieve posi
tive nitrogen balance in the depleted
state.19,21,22 Since head and neck cancer

patients are usually depleted preopera
tively, a two to three week period of
extraoral enteral alimentation prior to

surgery might serve to reduce potential
postoperative morbidity. 23

As some patients are unable to toler
ate the commonly used bolus schedule
of feeding, a continuous drip form of
enteral hyperalimentation has been
recommended by Kaminski. 24 With this
technique, a soft, small caliber Silastic®
indwelling nasograstric tube is left at
tached to a tube-feeding pump which
is regulated to deliver up to 125 cc per
hour (3000 calories/day).

With all tube feeding methods, sev

eral problems exist which may preclude
adequate enteral nutrition. Diarrhea,
bloating, abdominal distension, regur
gitation, tube feeding intolerance and
food allergies occur frequently in tube
fed patients.16,19,21 Resultant interrup-
tions in the enteral feeding schedule
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are nutritionally costly. Moreover, stud
ies suggest that severely malnourished
patients cannot absorb nutrients normal
ly, making forced enteral alimentation
relatively inefficient. Adibi and AIIen25
showed a reduced jejunal absorption of
various amino acids associated with al
terations in villous architecture within
the gut lumen in malnourished patients.
Dey and Homalingaswami'" demonstrat
ed experimentally that malnutrition im

pedes the replication of intestinal villous
cells. Thus, assimilation of nutrients via
the gastrointestinal tract is reduced in
clinically malnourished patients, with
much of the administered meal being
lost in the stool. As long as three months
may be required to reverse the nutrition
ally depleted state using the enteral
route."

Intravenous hyperalimentation pro
vides a rapid, relatively safe and effica
cious method of nutritional restoration."
Studies at the M. D. Anderson Hospital,
Houston, Texas.v'" indicate that intra
venous hyperalimentation can favorably
alter the nutritional status of head and
neck cancer patients within 14 to 21
days. The authors suggested that total
parenteral nutrition reduced the rate of
pharyngocutaneous fistula and increased
flap viability and the healing of grafts
over radiated tissue. Schwartz et aPO
and others31,32 have shown that parenter
al hyperalimentation may improve re

sponse rates to chemotherapy and allow
patients to tolerate more treatment.

Copeland et al33 and Copeland'" be
lieve that intravenous hyperalimenta
tion likewise improves patient tolerance,
and thus responsiveness to radiotherapy,
and reduces the incidence of radiation
stomatitis. Improvement in cell media
ted immune function, as measured bv
delayed hypersensitivity skin tests is
similarly found in cancer patients follow
ing intravenous hyperalimentation."

The principles and techniques in
volved in total parenteral nutrition
have been described elsewhere.21 Cathe
ter-related sepsis, although an infre
quent but accepted complication of in
travenous nutrition, poses a potentially
greater threat in head and neck pa
tients. Secretions from pharyngostomes,
fistulas, and tracheostomies frequently
contaminate nearby dressings. Careful

attention to aseptic technique during
daily dressing changes and the use of ad
herent plastic sheets may keep this prob
lem to a minimum.

The concept that enteral alimentation
may not always provide adequate nu

tritional restoration despite a relatively
normal gastrointestinal tract is support
ed by our selected cases. In our first pa
tient, despite sufficient protein-calorie
enteral intake, progressive wound break
down, flap death and malnutrition ulti
mately led to the patient's demise. The
second patient illustrates the nutritional
problems encountered preoperatively by
head and neck cancer patients. How
ever, recognition that enteral alimenta
tion was not improving the nutritional
status prompted the use of parenteral
nutrition. Within three weeks, the pa
tient demonstrated progressive nutri
tional restoration, and was able to return
to enteral feedings within a reasonably
short time postoperatively.

While intravenous hyperalimenta
tion has had limited use to date in head
and neck cancer patients who are able
to tolerate tube feedings, its more wide
spread use as both an adjuvant and com

plete caloric source seems warranted.

CONCLUSION

It apears that nutrition provides a

major adjuvant modality in head and
neck cancer therapy. Although a malig
nant lesion in the head and neck may
be anatomically resectable and poten
tially curable, negative nitrogen balance,
cachexia, and impaired wound healing
may eliminate these patients as viable
candidates for surgical or radiation ther
apy. Nutritional assessment must in
elude serial measurements throughou�
the hospital course. Precise nutritional
rehabilitative strategv must be planned
and the results carefully followed. En
teral alimentation may not always meet
the nutritional demands incumbent up
on the depleted head and neck cancer

patient. Intravenous hyperalimentation
offers a viable and necessary alternative
in selected cases. The empirical and phv
siological basis of such treatment de
serves the same fundamental scientific
evaluation as that given to all thera
peutic modalities employed for head
and neck cancer.
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DISCUSSION OF PREVIOUS TWO PAPERS

GEORGE A. SISSON, MD (Chicago, Illinois):
It's often acknowledged by eminent histopa
thologists that even though 90% of all the head
and neck cancers are squamous cell deriva
tives, more time, effort and concern is spent
on diagnosing and confirming the remain
ing 10%. In addition, the number game comes

into this. These cases are few and far between.
'While they are the elusive, difficult, confus
ing and often frustrating group, this 10% of
head and neck tumors becomes the most chal
lenging, interesting, curious and often satisfy
ing, once experience is gained by either the
pathologist or the clinician. I sincerely believe
that the authors enjoy pulling out these patho
logical hors d'oeuvres from the records of the
Washington University School of Medicine. Pa
pers such as this first paper are certainly im
portant and I complement the authors in the
orderly manner in which they presented these
29 rare birds. The bibliography is in itself a

reference library with the most current and ap
propriate articles. One must read the article
to garner all the nuances and subtleties when
early diagnosis and treatment are discussed.
Multiple biopsies for confirmation, a. nine
month mean delay in diagnosis, the dilemma
as to surgery - radiation combination, all rep
resent realistic frustrations encountered when
one manages these unusual cases. There are

six important points made which are shared
by me: 1) Most of these cases present as neck
masses. 2) Chondrosarcomas of the larynx or

sinuses (and these are the most common areas)
present finally after inordinate delays. In the
cases they presented here it was un to 3 years
29 months. 3) Surgery is the preferred treat
ment. 4) If sarcoma is suspected clinically one

must persevere until diagnosis is confirmed.
5) More progress seems to have been made
with rhabdomyosarcoma than anv of the others
and that's interesting. It's probably due to the
tremendous success with triple therapv, chemo
therany particularly and one wonders why
isn't this added to some of the other sarcomas.

At least in our institution this has not han
pened as yet. 6) Laryngeal sarcomas are the
easier ones to manage; particularlv easier than
the naranasal sinuses and the soft tissue pri
maries. And finally I share the author's frus
tration in comparing literature reports to de
termine which treatment or combination reallv
is the best. Perhaps the use of the new TNM
system will help us as more people report pa
pers such as we just heard.

In the second paper, these two cases are

very dramatic and impressive. They renr=sent
the two extremes. However, as mv grandfather
said, you know two swallows don't really make
the summer. For the past seven years at North
western we've had a dedicated unit who have
dedicated up to four beds in our general can

cer unit for hyperalimentation. While busy at

first, presently there's been no real rush by
the surgeons (including the head and neck
surgeons) to admit to these special units. An
occasional case is managed on our service and
it's usually managed by our own attendings

and the medical men. Perhaps the advantages
exist mostly for the head and neck and that
may account for it as was intimated by the
authors. However, for years I've looked for
the scapegoat to explain why cases go bad. In
the community hospital where the surgeon
may be an occasional operator we blame that.
In the medical center we blame the chief res

ident or the lack of nurses. Lack of the leva
tor or the dermal graph, breakdown in tech
nique, suture material, these have all been
singled out as the villains when cases go bad.
Now impending catabolism or negative nitro
gen balance is perhaps the fall guy. I mention
this to bring this argument, perhaps, into per
spective. Nobody ever objects when we say we

prefer to operate on well developed and well
nourished bodies. Realistically this is the ex

ception in head and neck cancer. Further too
many wrecks that we've operated on have
made it, sometimes defying all the laws of
sound science and medical practice. I submit
that this is an important paper but where are

the criteria and the guidelines as to where we

will apply this modality? Have we carefully
studied the numbers at this point so we can

make a judgement as to where it should be
applied? Certainly in the era of cost contain
ment and governmental watch-dogging, we

must determine precisely the time and place
when we add two weeks of expensive hospital
ization. I believe that perhaps the RFP or the
NIH has issued studies and hopefully, collabo
rative studies may bring this into focus and
help us to determine when we can add this
modality. I'm sure the authors have other
cases and I guess they did intimate that and
I would like to ask two questions. What are

their numbers to date? (I realize there are

probably not too many.) And the other is,
have they really thought this out as to what
cases will they apply this costly modality?

DOUGLAS P. BRYCE, MD (Toronto, Cana
da): I also have been very interested in the
problem of nutrition in head and neck cases

and as George suggests we tend to look for
some reason for some of them breaking down
so badly. We, however, were unable to devel
op an appropriate protocol to determine wheth
er such alimentation really makes the differ
ence. In other words, you can, of course, give
them alimentation one way or the other but
you will never really know whether that's
helping you. At least it will be very difficult
to do so unless you can develop the protocol
by which, under controlled circumstances, you
will determine whether this actually does help.
So I would like to ask the authors, have they
got such a protocol whereby they can, in a

period of time, compare their results after us

ing hyperalimentation with the results they
had before? This is a very difficult thing and
perhaps they have the answer and if so I'd
like to know it. We have great difficulty in

using the intravenous hyperalimentation be
cause of its cost. As Dr. Sisson has said it
takes at least two weeks to turn the picture
around and that's only before you operate. We
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even occasionally have complications after we

operate and have to keep this alimentation go
ing on for another two, three or four weeks.
This adds tremendously to the cost. I guess in
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summing up what I am saying, I'd like to know
whether the authors have some way of eval
uating the results of this assistance to our treat-
ment of the patients.

.



EFFECTS OF IRRADIATION ON CERVICAL LYMPH NODES

LoUIS W. WELSH, MD
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JENKINTOWN, PENNSYLVANIA

The effects of irradiation upon the functional integrity of lymph nodes were studied in
the isolated cervical region of the dog. After 6000 rads were applied in one dose plan, the
measure of lymph flow was determined by the migration of radiogold from the larynx to the
associated primary lymphatic terminals at intervals of 2, 4, and 12 weeks, and six months post
irradiation. Interference with lymph flow was identified by radionuclide stasis in the injection
depot; alteration in the direction of flow was identified by relative concentration of the tracer
item in the associated nodal terminals. The lymph flow was minimally distorted by irradiation
in the test period unless secondary damage to the associated lymphatic channels intervened.
The relative migration was consistent with. the normal data in 52%, depressed in 13% and in
creased in 35% of the cases studied. Major obstruction and rerouting of lymph flow contralater
ally was evident in 19% of the subjects due to fibrosis secondary to local infection.

In this investigation the authors dis
cuss the effects of irradiation on the iso
lated cervical lymph node of the dog
and measure the functional abnormalities
due to the ionizing energy. How these
data and conclusions apply to human
cancer treatment are the topics of this
paper.

The goals of this research may be
considered by four questions: 1) Is there
a difference in the lymph flow through
an irradiated regional lymph node?
2) What are the quantitative alterations
from the normal lymph flow due to the
application of external irradiation? 3)
What are the effects of time following
irradiation upon the lymph flow? 4)
What other experimental factors relate
to this problem which modify the alter
ations due to irradiation?

There is a considerable volume of re

search literature from 1938 until the
present which identifies the morphologic
alterations and modifications in lym
phatic function secondary to irradiation.'
Many of the studies are based upon
regional or isolated lymph nodes of the
lower extremities in animals. Those in

vestigations in humans are concerned
with tissue undergoing radiotherapy for
malignant disease.

.

For the purpose of discussion, it is

practical to arbitrarily isolate the lymph
70

vessels from the lymph nodes and to
evaluate each on the basis of functional
integrity, viz, lymph flow and filtration
or barrier effect.

The earliest data of Ariel et al" taken
from investigation on the rabbit ear

lymphatics pointed to the low sensitivity
of the lymphatic vessels to irradiation.
Subequent investigations by Van den
Brenk- who utilized 4000 rads applied
in a single dose, indicated no change in
the structure and endothelial lining nor

was there any obstruction in the lymph
atic vessels. When doses in excess of
5000 rads were applied, endothelial
swelling and rupture of the lymphatic
vessels ensued. Lenzi and Bassani" by
contrast with the earlier data, observed
that a dosage of 6000 rads was the thres
hold level for considerable change in
the irradiated lymphatic vessel in rabbit
uteri. With this dosage and the higher
8000 rads while the lymph vessels ap
peared tortuous and rigid, the continuity
of the lymph vessels was not impaired.

From a functional aspect, the patency
of the lymphatic channels can be mea

sured by lymphangiography. Animal
programs which irradiated the hind
limbs of rats, laryngeal and tracheal
lymphatics in the cat, and the pelvic
limb of dogs did not identify distur
bances in lymph flow. Dosage range
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from 2000 to 8000rads did not impair the
continuity of the lymph vessels. Lym
phangiographic studies studies in rats up
to one year postirradiation of 3000 rads
did not reveal disturbances in lymph
flow. 5 Thereafter, the lymph flow was

not obstructed but appeared deviated
from the previous course due to adjacent
fibrosis."

In the human, the effects of iradiation
paralleled those of animals. Cancericidal
doses in uterine carcinoma up to 15,000
rads do not alter the lymphatic flow;
while doses of about 20,000 rads pro
duce regions of necrosis with consequent
interruption of lymphatic flow.' In other
human pelvic irradiation studies," varia
tion from the normal flow patterns are

altered by collateral lymphatic circula
tion and extravasation of contrast. Ariel
et aJ2 studied ten patients who had been
irradiated with doses of 2000 to 4000
rads in 10 or 23 days f�om a cobalt-60
source or 2 million volt generator, and
noted that while the lymph nodes were

greatly destroyed, Ethiodol® passed
with a free flow through the pelvis and
abdominal regions.

Barrier effects" may be identified by
the passage of cells or particles through
the lymph node. Among others, human
and toad erythrocytes, colloidal gold
particles (198Au), and V2 tumor cells are

used as measures of nodal function. The
data on animal nodes as barriers may re

flect the agent, tumor cells, or particle
size chosen for the study. In the rat, a

3000 rad dose gradually reduced the
barrier effect measured by human and
toad erythrocytes until one year at which
point shunts by-passed the irradiated
node." Two thousand rads applied to
the popliteal node in dogs do not alter
the barrier function for colloidal gold
particles. In this study the authors sug
gested that a single dose of 6000 rads
might be. the threshold beyond which
the barrier effect is suppressed by radia
tion treatment.

V2 tumor cells are effectively trapped
in the popliteal lymph nodes of rabbits
for at least a two-week period. Follow
ing irradiation of 1000 or 3000 rads in
two equal portions with a one-week in
terval, the flow of V2 ceIIs appears to be
modified with distant tumor growth sig-
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nificantly increased." Fischer and Fisch
er'' disputed these data and in their ex

periment found that irradiation reduced
the barrier function of the node for ery
throcytes but failed to modify the bar
rier function for V2

.

ceIIs.

In humans, the barrier effects are less
well known due to the difficulty in mea
suring the in vivo state. In our studies'?
employing radiogold postirradiation and
by body scanning, we identified locali
zation of the tracer item to the injection
site (endolarynx) and within the pri
mary lymph node at the superior thy
roid neurovascular bundle. Other nodes
inferiorly located within the jugular
chain failed to be identified by this tech
nique. We have assumed this limitation
of flow to be a combined effect of ir
radiation, but more importantly, secon

dary to surgery in this region which pro
duced fibrosis and lymphatic obstruc
tion.

Other studies by Fischll on the barrier
effect of extirpated cervical lymph
nodes of humans removed by radical
neck dissection, suggest that function
may be influenced by preoperative ir
radiation. By comparison of nodes, one

receiving more than 6000 rads and an

other undergoing 2000 rads less barrier
effect was found in the node undergoing
higher levels as measured by avian ery
throcytes. The time interval also was

significant in that there was a tendency
to less effective filtration in the 6000-
7000 rad levels applied three or more

months prior to surgery.

The authors refer the reader to a

splendid review by Jovanovic1 which'
summarizes much of the historical and
current concepts of the influence of ir
radiation on blood vessels and circula
tion.

TECHNIQUES, METHODS AND
MATERIALS

Several approaches are available which out
line lymphatic channels and lymph nodes. The
earliest method was by an injection of blue
dye into a specific target organ, and by visual
inspection identification of the related lymph
terminals." This modality provides a qual
itative study, and in our earlier research,
we observed that a relatively small number
of lymph terminals could be identified by the
presence of pigment. Other nodal targets in
the regional network were not stained by the
extreme dilution of the vital dyes. A further



72 WELSH-CAMPELLONE

deficiency in this method is that concentra
tion of the dye agent and relative flows to in
dividual target areas could not be computed.

Later, direct infusion of the radiopaque
agent within afferent lymphatic channels
(lymphangiography) or into regional lymph
nodes (lymphadenography) presented the net
work of the associated lymphatic structures
more clearly by radiologic visualization. This
study is more appropriate for the paraortic
nodes which are otherwise more difficult to
appraise than those of the cervical region.
Furthermore, by palpation, the status of en

largement, nodularity, and fixation of the cer
vical lymphatics can be determined without
dye infusion. Finally, precise measurement of
flow to individual terminals is not possible by
this method.

Advances in radioisotopes and application
of these tracer items to lymphatic research
have simplified the investigation of lymphatic
flows and terminals. Quantitative flow pat
terns have been mapped in the animal" and
in normal'v" and pathologic" states in the hu
man. Total recall of the injection bolus and
identification of the deposit areas are possible
by this technology. We have employed col
loidal radiogold (198Au) as the isotope of choice
due to the favorable characteristics of partic
ulate matter, phagocytosis by the reticuloen
dothelial system, minimal local reaction and
relatively short half-life (4.5 days).

'

An analogy could be drawn between the be
havior of radiogold particles and metastatic
tumor cells in the regional lymphatic system.
This model cannot be applied to the activity
of malignant cells. The biologic reactivity and
immunologic capacity of the normal human
and the animal is not compromised in the cur
rect study, as may exist in the tumor-bearing
individual. The functional competence of the
regional lymph nodes is normal in the healthy
animals as opposed to the cancer patient where
metastatic nodules alter the flow pattern via
obstruction or interruption. Finally, there is
a great disparity in size between the radio
gold particle and the malignant cell. None
theless, with awareness of these differences
the gold particle does define the relationship
of the endolarynx and the associated cervical
lymphatics.

Animals. The dogs weighed from 9-18 kg
(20-40 lb).

Surgical Exposure. Under barbiturate anes

thesia, the neck was prepared, a midline ver
tical incision was carried through to the su

perficial layer of the deep cervical fascia. By
blunt dissection and elevation, the single
right-sided cervical lymph node, approximate
ly 2-3 cm in diameter, was identified in close
proximity to the carotid system. The node was
left in place with minimal disturbance of the
adjacent connective tissue. A prepared lead
shield contoured to expose the lymph node
and adapted closely to the margin of the gland
was applied and irradiation begun .. At the
completion of the 6000 rad exposure the op-
erative field was closed.

'

Radiation. The animals received 6000 rads
at one exposure from a 100 kvp source, 20

mamp, 50 cm distance, with a quality of radi
ation half value layer 0.5 mm aluminum.

Iniection, A specially designed 25 gauge
needle, 25 em long, was adapted to a shielded
syringe calibrated in 1/100 ml. The volume
of injection of radiogold was 0.02 ml. A stan
dard laryngoscope was inserted and the su

praglottic larynx visualized; the instillation of
the agent was submucosal and readily became
apparent as a blue-gray stain in the tissue.
The radius of injection was approximately 2-3
mm and clearly was limited to the intended
area, ie, right false cord midposition between
the arytenoid cartilage posteriorly and the an
terior commissure. The particle size of the
radioactive gold was afProximately 3 mIL in
diameter, the range 0 activity being from
100 to 400 /LCi.

Time Flow Studies. The normative data"
were derived previously and compared to
studies of lymphodynamics at intervals of 2,
4, 6, 12 weeks, and six months following ir
radiation.

Measurements. This test was designed to
measure migration of radiogold from the in
jection site to the regional lymphatics. We de
termined previously that the migration would
be complete by 48 hours after injection and,
therefore, the animals were sacrificed at that
time. The cervical nodes were dissected in
dividually, marked as to laterality, and the
larynx removed in toto. The animal was
scanned for residual activity. None was found
in these experiments beyond the cervical re

gion. The nodes and larynx were separately
measured in a well-type scintillation counter,
Nuclear Chicago, Model 1620C. A numerical
value for the total of radiogold was computed
a�d .

the percentage of material remaining
within the larynx was calculated' the quantity
in the l�ph nodes reflected lYU;ph flow, and
the relative concentration of material in right
and. l�ft nodes indicated the stream pattern.
Variation from the standards of right-left flow
suggested modification by the irradiation.

DATA

We shall present the results of two
experiments at differing intervals postir
radiation to illustrate the method of pre
sentation of data and, thereafter, the
composite data for the complete series.

The first specimen displayed an extra
laryngeal flow of 35% of the radionu
clide with the residual of 65% of the
total mass located in the depot site of
injection. These data for isotope migra
tion fall within the control range of 30
to 50%.

In Figure 1 we note that the nodal
concentration is 76% right and 24% left
which exceeds the normal distribution,
ie, 10% or less crossing contralaterally.

The second specimen suggests 44% of
the injection located in the target area
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t--24%
Fig. 1. The flow of radiogold via the

lymphatics is measured from the injection
site and represents 35% of the total; 76%
stream along the ipsilateral channels and
24% contralaterally.

of the larynx and a stream of 56% to the
related lymph nodes.

Figure 2 shows that the direction of
lymph flow is altered from the standard
functional pattern with the preponder
ance of radionuclide terminating in the
contralateral node. This is statistically
evident as 25% measured in the ipsilater
al node with a disporportionate concen

tration of 75% in the contralateral cer

vical gland.
We shall now view the composite data

for the studies on 25 irradiated animals
and ten unchallenged dogs as controls.
The first parameter of this investigation
is the percentage of lymphatic spread
from the larynx computed by the con

centration of radionuclide in the regional
cervical lymph nodes. We find a normal
appearance of the irradiated node, al
though shrunken in comparison with the
control nodes, cervical contents, and
larynx when there is no secondary dis
turbance due to the trauma of surgery
or infection. There is evidence at secon-

FLOW 56%

,,-
I
I
I

25%_\ 1--75%
Fig. 2. The majority (56%) of the trac

er material migrates from the larynx. An
obstructive phenomenon of contralateral
flow (75%) is evident with 25% termina
ting in the ipsilateral cervical node.
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Fig. 3. Lymphatic spread. The com

posite data of 23 studies indicate 12 are

within control data, 8 suggest greater
tracer spread, and 3 depressed migration.

dary surgery of mild adhesions of the
skin flaps to the superficial surface of
the lymph node and a severe dipilatory
effect beneath the irradiated node cor

responding exactly to the portal field.
Infection, excessive scar, and edema are

clinical findings which are secondary to
the regional infection introduced at the
time of the primary surgery.

As indicated in Figure 3, there were

23 subjects and 12 fell within the nor

mally expected range (30-50%). Three
were noteworthy in that the flow was

substandard, and the residual eight sug-
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Fig. 4. Crossed lymph drainage sug
gests obstruction to normal lymphatic
channels. Five studies deviate widely from
control data due to lymphatic scarring.
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gest excessive lymphatic flow. There are

five specimens in which fibrosis was

grossly evident. The statistics of flow
do not indicate a variation from the over

all volume of flow. The direction of flow
is measured by the termination of the
radionuclide and is a reflection of the
patency of the lymphatic channels to the
normal terminals.

We observe that the normal appear
ing cervical structures, ie, without ex

cessive scarring (Fig. 4), reflect an un

impeded lymph flow to the anticipated
ipsilateral lymph node. Several of these
specimens (4/23) exceeded the norma

tive data of 10% but did not surpass 20%
with the exception of one example. The
abnormally scarred studies illustrate the
extensive interruption of flow with the
lymph-borne isotope terminating contra

laterally between 75 and 100%.

This study would be incomplete 'with
out histologic analysis of the irradiated
lymph node. The tissues were stained by
standard hematoxylin and eosin and
Masson's trichrome techniques to define
the cellular morphology and presence
of fibrous tissue.

We shall consider the changes 0b
served in the vascular structures, lymph
nodules, and the medullary region of the
nodes. The effects should be viewed on

a temporal basis; that is, early and late
changes."

/

The early vascular changes involve
primarily the microvasculature with
endothelial cellular damage character
ized by swollen and variably vacuolated
cytoplasm, and nuclear enlargement
with karyorrhexis. The late irradiation
effects are characterized as progressive
vascular sclerosis due to intimal prolif
eration particularly in the small vessels.
There are other vascular changes such
as subendothelial connective tissue pro
liferation, discontinuity of the elastica
intema, accumulation of hyaline or fib
rinoid material and others which result
ultimately in further circulatory com

promise.
We have reviewed the microvascula

ture of the nodes by light microscopy
and find the vessels to be fully patent,
without evidence of endothelial damage,
or perivascular fibrosis, and consistent
with the control nodes within the period

of two weeks to six months postirradia
tion.

The microscopic structure of the
nodes following irradiation has been
evaluated.v"" In the state of acute ir
radiation damage 'within the first hour
there is definite destruction of the small
lymphocytes and lymphatics, particular
ly in the center of the follicles. Within six
hours, injury becomes more diffuse, in

volving the entire . lymph node with de
pletion of the lymphocytes. There is de
struction of the cells in the center of the
follicle which gradually extends into the
margin, and at three days a scant num

ber of lymphocytes remain superim
posed upon a structure of reticular cells
and a few plasma cells. As recovery
takes place, a return to the former nor

mal architectural and cellular design
develops.

In this study the analysis of the archi
tecture at two weeks and six months
postirradiation reveals no significant dif
ferences in the large lymphatic nodules.
The structure of the medullary area dif
fers over the time base, namely, the two
week study reflects a very cellular in
filtrate in the sinusoidal areas. In the
latter period there is edema and widen
ing of the sinusoids without the cellular
density of the earlier area.

DISCUSSION

The functional capacity of a lymph
node may be measured by cell perfusion
or by particles which pass through the
afferent lymphatic channels; and into
the lymph nodes for filtration or phago
cytosis. For quantitative purposes the
authors have selected radiogold because
exact measurements can be made of
phagocytic behavior by identifying the
location of the radionuclide item. If the
phagocytic activity is depressed, then
lymphatic dissemination or lymphatic
ovenous communications could allow the
isotope to disperse into the generalized
circulation and appear in distant loca
tions. When the integrity of the retic
uloendothelial system is not depressed
by irradiation, then the radionuclide and
its ultimate course should be consistent
with the normative data.

The experimental plan was designed
to irradiate selectively the lymph node
while sparing the lymphatic channels.
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We recognize that a small rim of the
channels at the margin of the lymph
node receive some irradiation due to the
mechanical difficulty in providing total
shielding of the vessels. The data of
lymph flow were measured at selected
periods to determine whether a pattern
of change would be evident as the tem

poral basis was extended. We find that
even though the direction may be se

verely reversed, there is little evident
obstruction to lymph flow from the
larynx. This is due to the fact that col
lateral channels are utilized and that al
ternative directions of flow exist.

The main factor of damage to the
lymphatic channels brings about flow
disturbances through collateral or al
ternative streams rather than damage to
the functional integrity of the node.
Damage in this series is a consequence
of infection and subsequent scarring.

The morphology of the lymph nodes
is not greatly modified from the normal.
We note little if any difference in the
composition of the germinal centers and
lymph nodules. Sinusoidal hyperplasia
with dilatation of the sinusoid is appar
ent with a marked plasmacytosis in this
region in the six-month studies; the more

recent postirradiation nodes suggest in
creased cellularity and less change in
the sinusoidal configuration. In spite
of these morphologic differences, there
is no difference in the functional capa-

city of the node in its phagocytic capa
bility.

While extrapolation of these data
should be entertained, we must closely
examine the conclusions taken from ani
mal studies and the applicability to man.

There is no suggestion based upon
lymphatic flow studies that an .ideal
time for definitive surgery following
radiotherapy can be identified. The
study is limited to a maximum period of
six months, and therefore, considerations
beyond that point in time are not within
the scope of this discussion.

Surgery, such as excisional lymph
node biopsies with the attendant dam
age and stricture of lymph channels, can

modify the metastatic behavior of can

cer cells from the primary location. As a

consequence, secondary deposits of tu
mor may locate in less surgically acces

sible areas such as the most cephalic
deep cervical lymph nodes adjacent to
the jugular foramen, or descend into the
mediastinum. From a clinical aspect sur

gical interference which transects lymph
channels should be avoided until the de
finitive procedure is undertaken. There
is no evidence from this study that a

"sealing-off" of lymphatics would de
velop when radiotherapy is selected as

the primary modality of care and the
regional lymphatic field is widely cov

ered by irradiation to control micro
metastatsis.
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RADIATION FIBROSIS AND NECROSIS OF THE LARYNX

JAMES R. CHANDLER, MD

MIAMI, FLORIDA

The deleterious effects of ionizing radiation upon the normal tissues of the larynx, even

when it is not the specific target of the radiation therapist, are always apparent to' the ob
servant and experienced laryngologist. On occasions they are so marked as to obscure the di
agnosis of concomitant persistent or recurrent cancer. There is a direct relationship between
the number of rads delivered and the severity of the subsequent radiation reaction. A system
of classifying such reactions is proposed. Grade 0 is normal. Grades I and II are expected.
Grades III and IV may be considered complications and require specific and even energetic
treatment. In grade IV reactions, which require operative intervention, laryngeotomy may be
the treatment of choice.

Therapeutic radiation therapy for epi
dermoid carcinoma of the larynx invar

iably results in some degree of reaction
in the normal tissues immediately adja
cent to the tumor. In fact, whenever
treatment is given in sufficient doses to

destroy cancer, all normal tissues in the
path of the beam will be permanently
damaged.' This includes skin and all
deep tissues. There is increased vascu

larity, redness and local tenderness.
There is local discomfort and during the
administration of the radiation therapy,
there is increasing local edema, hyper
emia, and inflammatory changes with
in the mucosa and in the laryngeal
structures themselves. These changes
are due to an inflammatory reaction
characterized by infiltration of polymor
phonuclear leucocytes, vascular throm
boses, and obliteration of lymphatic
channels. Late changes consist of telan
giectases of the skin, alopecia, loss of
subcutaneous fat, degenerative changes
in the connective tissues, and marked
endarteritis of smaller blood vessels.
The extent of all of these changes de
pend upon the amount of radiation
therapy delivered, the field sizes, and
the time interval. Higher doses, shorter
time periods, and larger portals lead
to progressively greater soft tissue re

action and more marked late changes.
While megavoltage radiation therapy
spares the skin somewhat, the deeper
structures of the neck and larynx itself
are not spared. The relationship be-

tween the amounts of radiation therapy
delivered and the likelihood of perma
nent significant damage to the surround
ing normal tissues is shown in Figure 1.

These changes result in local discom
fort and hoarseness as well as dryness,
dysphagia, and the sensation of a lump
in the throat. Upon the completion of
radiation therapy, most or all of these
symptoms may gradually subside with
the passage of time .. Most commonly,
some hyperemia and edema of both
true vocal cords and surrounding tis
sues remain and are accompanied by
some hoarseness.

When the radiation therapy includes
the larynx as it is administered to full
neck fields, the hypopharynx or to the
base of the tongue, the same reactions
and symptoms result." In some instances,
these reactions subside gradually only
to undergo exacerbations as long as 25
years following its completion.

Clinical Features. The patient under
going radiation therapy which includes
the larynx, usually experiences no symp
toms until he has been treated five to
ten days. About then, he develops the
sensation of a lump in his throat and
some local tenderness which is accen

tuated on swallowing and prolonged
use of the voice. Examination reveals
slight hyperemia and edema of the mu

cosa and of the larynx and skin of the
neck. These symptoms and signs grad-

From the Department of Otolaryngology, University of Miami School of Medicine and Jack
son Memorial Hospital, Miami, Florida.
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Fig. 1. The dotted line indicates the lo
cal control (cure) rate; the solid line, in
cidence of significant damage to normal
tissues ( necrosis) ; the shaded area, the
therapeutic range of radiation therapy
wherein a cure rate of 80% incurs a rea

sonable complication rate of about 12%.
Attempts to increase the cure rate result
in a sharp increase in the complication
rate and incidence of frank necrosis.

ually progress as radiation therapy is
continued and usually reach their peak
about the conclusion of therapy. At this
time, there is marked redness, edema,
and loss of hair from the skin over the
larynx. There is tenderness on palpa- .

tion. There is edema and redness of all
mucosa of the larynx. There may be,
and usually is, some impairment of mo

tion of the larynx with some decrease in
airway. There is usually a fibrinous exu

date with a patchy distribution over
the endolarynx and hypopharynx.
These changes are always more intense
in the area of the tumor itself and are

aptly described as "tumoritis." Symp
toms are usually exacerbated by contin
ued smoking and may lead to a signifi
cant loss of weight.

Symptoms and signs gradually sub
side over the succeeding two to six
weeks when some hyperemia of the mu

cosa and slight edema of the structures
of the larynx may remain, along with
some slight subsiding redness of the
skin. The soreness and difficulty on swal
lowing usually subside by this time. If
the treatment has included only the lar
ynx, symptoms referrable to swallowing
are usually minimal. Larger fields result
in atrophy of the parotid and other sali
vary glands and lead to xerostomia and
resultant dysphagia.

Signs and symptoms continue to sub
side over the succeeding months and
years, and in some patients, particular
ly those with glottic tumors, disappear
completely. Examination of the larynx
reveals perfectly normal structures. The
skin of the neck itself may appear to be

perfectly normal although a slight
edema of the subcutaneuos tissues us

ually betrays previous radiation therapy.
Edema persists to a variable degree

in a significant number of patients.
Larger tumors which require larger
treatment fields will be associated with
more persistent changes. Infiltration of
the cartilage by tumor or previous surgi
cal trauma contributes to these changes."
Webs may develop in the anterior
commissure as a result of the denuding
effect of therapy. Limitation of cord mo

tion may be the result. Edema is by far
the most common manifestation of per
sistent radiation damage.' It is due to
the factors described previously. Pro
gressive endarteritis of small arteries
and veins leads to fibrosis of the subcu
taneous tissues and muscles of the
larynx as well as overlying mucosa. At
rophy of the cords may result. Telangi
ectases and hyperemia of one or both vo

cal cords is common.

More severe changes relate to the re

sultant ischemia of tissues. With upper
respiratory tract infections, with or with
out surgical trauma of the laryngeal
structures, infection can enter the soft
tissues and lead to progressive necrosis
and slough of soft tissues and cartilage.
This results in an exacerbation of all
symptoms and particularly the appear
ance of marked fetor oris. If not treat
ed properly, these lead to progressive
loss of weight, loss of the protective
function of the larynx with aspiration
and pneumonia, progressive inanition
and death.

Diagnosis. The diagnosis of radiation
fibrosis and necrosis of the larynx is
not usually a problem. However, the
determination of whether or not under"
lying residual or recurrent carcinoma,
which may be masked by the edema
and other changes described previously,
constitutes a real enigma and diagnostic
problem. It requires a very astute and
alert clinician to make this determina
tion. The height of the radiation reac

tion usually coincides with the end of
radiation therapy and begins to subside
rapidly thereafter. In most cases, the
marked mucosal reactions gradually sub
side so that the larynx becomes near nor

mal. The larynx should be observed care

fully at frequent intervals in order to de-
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termine that the changes induced in the
larynx as a result of radiation therapy
do subside as the normal tissues heal. A
certain amount of residual changes, con

sisting of some hyperemia and slight
edema, is to be expected. Monthly ob
servation of such patients will demon
strate that in the majority of them, such
changes gradually subside and improve
steadily with the passage of time. It
has been my observation that when the
neoplasm has been eradicated and re

mains eradicated, the laryngeal struc
tures and laryngeal function return to
normal or near normal. Some larger le
sions, and those which involve trans

glottic structures as well as the hypo
pharynx, are more likely to result in

permanent distortion and impairment of
mobility as well as persistent edema.
Reappearance or increase in edema or

any of the signs and symptoms discussed
herein should be considered as pos
sible and probable recurrence of the
neoplasm rather than radiation-induced
changes alone. The dilemma of the
laryngologist is that persistent or recur

rent carcinoma may exist hand in hand
with the radiation necrosis. The proving
of recurrent carcinoma in such instances
is frequently a difficult and frustrating
task. Furthermore, repeated diagnostic
intralaryngeal forays may result in con

verting edema and ischemic fibrosis in
to frank necrosis.

Incidence. It is very difficult to de
termine the true incidence of radiation
necrosis of the larynx owing to the
above described factors. The presence
of persistent or recurrent carcinoma in
a radiated larynx leads to necrosis of
the tumor itself as well as adjacent ra

diated tissues as the tumor infiltrates
them. Even the skilled laryngologist has
difficulty in such instances in determin
ing the optimum site of biopsy for his
tologic diagnosis of suspected tumor. Be
cause severe edema has been described
as a complication of radiation thera
py and has been included in some fig
ures with actual necrosis of tissues as

well as recurrent and persistent
tumor.v" no true incidence of this com

plication can really be established. At
the University of Miami School of Medi
cine and Jackson Memorial Hospial
Medical Center, we have experienced
approximately 12% serious reactions sec-

TABLE 1. SEVERE RADIATION
REACTIONS OF THE LARYNX IN

UNSELECTED SERIES OF PATIENTS
TREATED FOR CARCINOMA OF LARYNX

AND HYPOPHARYNX

Number of patients treated
Grade III reactions

Grade IV reactions

Deaths
Incidence of complications

122

13

2

1

12%

ondary to radiation therapy. Some of
these were associated with recurrent
and persistent tumor (Table 1).

Classification and Grading System.
Most of the acute side effects and re

actions of the normal tissues subside
within three months following conclu
sion of therapy. In the event that the
tumor has not disappeared by six weeks,
or significant residual abnormality of the
larynx remains, then persistent tumor
should be suspected and proven by
histologic examination of appropriate
biopsy specimens, and appropriate sur

gical therapy instituted promptly. In
most instances, this would consist of a

total laryngectomy. If the neoplasm has
disappeared, a similarly careful assess

ment of what might be called the post
radiation therapy state of the larynx
should be determined. Depending upon
the size of the original lesion, the
amount of radiation therapy delivered,
and size of fields, one can expect a var

iable number of residual changes and
symptoms. I propose that these be grad
ed by a system of Roman numerals, I
through IV reserving 0 for the normal
appearing larynx with no symptoms
(Table 2). The postradiation therapy
state should be assessed at regular in
tervals thereafter and assignment to var

ious grades made accordingly.
In grades I and II would be those pa

tients with slight to moderate symptoms
and changes on clinical examination of
the larynx. They would be the expected
side effects of the radiation therapy and
are due to the permanent damaging ef
fects of the ionizing radiation therapy
on normal tissues. No treatment is indi
cated. Patients with more extensive
changes are assigned to grades III and
IV. These are considered complications
of radiation therapy. Assignment of any
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TABLE 2. GRADING SYSTEM FOR RADIATION REACTIONS OCCURRING IN THE
LARYNX AND LARYNGOPHARYNX

Grade0 Symptoms Sign Treatment

0 None None None

Slight hoarseness; slight Slight edema; telangiectasis None
dryness

II Moderate hoarseness; Slight impairment of cord mobility, None
moderate dryness moderate edema and erythema

III Severe hoarseness with Severe impairment or fixation of at Steam;
dyspnea; moderate least one vocal cord, marked edema, antibiotics
odynophagia and dyspha- skin changes
gia

IV Respiratory distress; se- Fistula, fetor oris, fixation of skin to Tracheot-
vere pain; severe odyno- the larynx, laryngeal obstruction, omyand/or
phagia; weight loss; de- edema occludes the airway, toxicity laryngec-
hydration; fever tomy

*Grades I and II are expected side effects of radiation therapy delivered in therapeutic
amounts to this region whether or not it is the site of the lesion receiving treatment. Grades
III and IV are complications.

patient to a higher group with the pas
sage of time suggests progressive radia
tion damage and/ or recurrence of the
neoplasm. These should be considered
complications of therapy. They consist
mostly of edema and fibrotic changes
in the less severe reactions and of frank
necrosis in the more severe.

I have found this grading system to
be practicable and have employed it
with success for the past two years in
this medical center. Classifying in a ret

rospective fashion an unselected group
of patients with carcinoma of the larynx
and hypopharynx treated for cure in the
past eight years, we have experienced a

total of 13 grade III reactions and 2
grade IV reactions. One of the latter
died as a result of extensive uncontrolled
necrosis involving all tissues of the neck
including the vertebrae and carotid ar

teries following laryngectomy (Table 1).
Treatment. No treatment at all is re

quired or suggested for grades 0, I and
II. Those patients with grade III reac

tions should be treated with humidity
and steam inhalations, culture and sen

sitivity studies, appropriate antibiotics,
steroids in the absence of frank infection
or necrosis, and in general, with suppor
tive and expectant therapy. Hyperbaric
oxygen therapy may reverse a progres
sive change in the absence of neo

plasm.t-"
Those patients who develop frank ne

crosis require aggressive surgical thera
py including tracheotomy. Because of
the difficulty in proving or disproving

the presence of carcinoma, total laryn
gectomy with or without histologic proof,
is frequently indicated. In this group of
patients, the larynx frequently becomes
totally useless and incompetent. A tra

cheotomy is necessary with its resulting
problems of hygiene. Aspiration through
an incompetent glottis may lead to

pneumonitis, fever, inanition and debil
ity. Marked pain interferes with nutri
tion and uncontrolled necrosis of tissues
invites extension into adjacent tissues,
including great vessels. Useful speech is
lost in such patients as total glottic ob
struction frequently results from marked
edema of surrounding tissues. In addi
tion, the necessity of a cuffed tracheot
omy tube to decrease the hazards of as

piration also impedes useful phonation.
DISCUSSION

The laryngologist is devoted to pre
serving the larynx and its function. Con
sequently, the concept of extirpating the
human larynx in the absence of definite
histologic proof of cancer is anathema.
In the absence of such proof, conserva

tive treatment of radiation fibrosis and
even early necrosis is suggested. Voice
rest, steam, increase in humidity, appli
cation of local heat, culture and sensitiv
ity studies with specific antibiotic thera
py if possible, and even steroids have
been reported as being beneficial. There
seems to be a place for hyperbaric oxy
gen therapy although its general una

vailability limits its usefulness. Conserv
tive operative procedures consisting of
removal of the necrotic cartilage and
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other tissues has been advocated," Occa

sionally, the necrotic tissues slough and
the process is self-limited. One instance
in which this occurred resulted in a lar
yngocutaneous fistula. The fistula was

subsequently repaired by local rotation

flaps with preservation of laryngeal
function. * Inasmuch as frank necrosis is

precipitated by bacterial infection in
traumatized tissue with greatly reduced
healing powers, one should not lightly
undertake vigorous surgical manipula
tions of nonulcerated, heavily irradi
cated tissues." However, in spite of this,
it has been advocated that earlier and
frequent biopsies be performed because
of the high incidence of residual carci
noma in such patients." Multiple biop
sies are advocated by others.' The fre
quent presence of recurrent carcinoma

with, or masqueraded by, radiation ne

crosis has been emphasized.' Delay in di

agnosis results in a poor prognosis for
these patients.

I recall a 72-year-old male who had
been treated three years previously with
cobalt teletherapy for a right glottic le
sion. He did well for two years, then de
veloped progressive hoarseness, odyno
phagia, 9.10 kg weight loss, local pain
and finally a laryngeal fistula and a

malodorous, objectionable, purulent dis
charge. Three previous laryngoscopic
procedures and biopsies had failed to
confirm the presence of recurrent neo

plasm. Progressive dyspnea and the ad
vice of yet another laryngoscopy, biopsy
and tracheotomy prompted consultation.
In lieu of tracheotomv, etc, I advised a

total laryngectomy 'which was per
formed forthwith. Convalescence was

prompt and a grateful patient was the
result. Histologic examination of the sur

gical specimen revealed extensive radia
tion necrosis of soft tissues and cartilage
but no residual tumor.

Another example is that of a 17-year
old male who was seen in consultation
B� years following radiation therapy for
a carcinoma of his left vocal cord. After
one year of doing relatively well, he de
veloped local pain and tenderness, in

creasing hoarseness, odynophagia and
dysphagia. Two previous attempts at bi
opsy and confirmation of recurrent tu
mor had resulted only in reports of ne-

*Richardson R: Personal communication.

erotic tissue. Examination of his larynx
revealed marked distortion of all struc

tures, a marked fetor oris, and a margi
nal airway. There was redness and fixa
tion of the skin over the larynx, and
marked tenderness on motion of all lar
yngeal structures. Because of his age,
confirmation of the diagnosis of recur

rent carcinoma was suggested. Again,
this was unsuccessful. A tracheotomy
had been necessary and laryngectomy
was then advised. The patient and his
parents refused and sought additional
consultation. Another biopsy elsewhere
was positive only for necrotic tissue. A
laryngeal fistula appeared and the pa
tient sustained a weight loss of 6.85 kg.
A very difficult operative procedure was

then performed at which time the larynx
and adjacent tissues in the left side of
his neck were removed. A control fistula
failed to avoid subsequent necrosis of
soft tissues and a carotid blowout. He
survived this and the half-dozen surgical
procedures necessary to restore continu
ity of his pharyngoesophageal tract and
remains well, free of disease ten years
after his surgery.

Two other patients in my own experi
ence with the past 18 years have died as

the result of extensive necrosis of carti

lage, bone and soft tissues of the larynx.
Neither had carcinoma and both died as

a result of carotid blowouts following a

complicated postlaryngectomy surgical
course.

Delay in diagnosis of recurrent carci
noma following radiation therapy may
decrease the otherwise excellent chance
of surgical salvage. Prompt recognition
is important in maximizing the salvage
rate. Furthermore, it may provide the
opportunity for conservation surgery in
selected instances. The changes secon

dary to radiation fibrosis may obscure
recurrent carcinoma for a while. Frank
necrosis renders the diagnosis of recur

rent carcinoma even more difficult. The
changes of radiation fibrosis are perma
nent. Occasional exacerbations of the
signs and symptoms of radiation fibrosis
precipitated by upper respiratory tract
infections or local trauma may be re

versed by appropriate conservative ther
apyas discussed previously. On the oth
er hand, when frank necrosis has occur-
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red, return of laryngeal function is not

likely. In addition, local pain and ten
derness interfere greatly with the pa
tient's quality of life. Progressive laryn
geal obstruction may require a tracheot
omy. Pain on swallowing leads to weight
loss and inanition. Local discomfort be
comes progressively more severe. Pro

gressive changes interfere with phona
tion. Because of loss of laryngeal func
tion in protecting the lower airway, a

cuffed tracheotomy tube is frequently
necessary to avoid aspiration and in it
self prevents the use of the voice. To de
lay extirpation of an irreversibly crip
pled larynx until histologic proof of can

cer has been secured allows progression
of necrosis and infection and invites dis
aster. In addition, it permits unchecked
growth of the concomitant neoplasm, if
present, and may result in uncontrollable
distant metastases. For all of these rea

sons, I suggest that a laryngectomy is
the treatment of choice. This will elimi
nate all of the above symptoms and at
the same time remove any carcinoma
present. It is appropriate and definitive
treatment and can result in the saving
of much human misery.

SUMMARY

Therapeutic radiation therapy for car

cinoma of the larynx always results in
some damage to the normal tissues. This
damage may be slight and inconsequen
tial. More extensive damage results in

hyperemia and edema of laryngeal struc
tures. Severe damage is manifested by
more edema, limitation of laryngeal
function and respiratory obstruction.
Frank necrosis of cartilage and soft tis
sues supervenes with added infection or

with more extensive damage. Severe re

actions obscure the diagnosis of concom

itant persistent or recurrent tumor.

A system of classifying such radiation
therapy damage and reactions of the
larynx is proposed wherein grade 0 is
considered normal. Minor and intermedi
ate changes are classified in grades I and
II. Grade III consists of fibrotic changes
and requires specific conservative treat
ment. Grade IV requires surgical man

agement. Because of the frequent con

comitant presence of recurrent carcino
ma, positive histologic proof is not ne

cessary prior to the indicated procedure
of total laryngectomy.
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BILATERAL HYPOGLOSSAL NERVE PARALYSIS AFTER

IRRADIATION THERAPY

Wrr..LIAM H. SAUNDERS, MD
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COLUMBUS,Omo

Cancericidal doses of irradiation therapy to the head and neck may be followed by paraly
sis of cranial nerves due to fibrosis of tissue about the nerves and infiltration of the nerves

with fibrous tissue. The hypoglossal nerve is particularly prone to this delayed effect of irradia
tion therapy and a case is presented here in which there was bilateral hypoglossal paresis ap
pearing three years after therapy.

Patients with malignant disease of the
head and neck, especially the naso

pharynx, who are treated with irradia
tion therapy and then later develop a

cranial nerve palsy usually prove to have
recurrence of their malignancy, and die
of that disease. Although peripheral and
cranial nerves are generally considered
to be relatively radioresistant and are

not commonly injured even when large
doses of radiation are delivered, neural
injury may be produced by cancericidal
doses of irradiation. Thus it is necessary
to distinguish between these two caus

es of cranial nerve palsy after treatment
of malignant lesions of the head and
neck by radiotherapy.

Necrosis of the brain due to radiation
therapy and radiation myelopathy of the
spinal cord have been reported sporad
ically for several decades.':" In addition
to the spectacular and irreversible trans
verse lesions of the spinal cord, fortun
ately uncommon, milder symptoms such
as paresthesia and weakness of the ex

tremities are common, though they often
go unnoticed because of concomitant
and more taxing symptoms. Taken to
gether one author gives a total incidence
of 2.4% for spinal cord injuries in patients
subiected to intense irradiation. In the
milder reversible cases, symptoms usual
ly appear three to six months after com

pletion of irradiation. They tend to be
aggravated by flexion of the neck
(Lhermitte's sign) which may produce

an electric shock-like paresthesia in the
extremities.

The following report describes a pa
tient who, 3�� years after completing ir
radiation therapy, developed bilateral
hypoglossal nerve paresis, the first re

port of a bilateral instance.

In 1974, a 26-year-old Caucasian male
discovered a mass in his upper neck
which was biopsied and reported as un

differentiated squamous carcinoma.
Later, nasopharyngeal examination
showed a primary lesion predominantly
on the left side. Another biopsy here was

reported as lymphoepithelioma. There
were no cranial nerve palsies and, other
than the large neck mass and two small
er adjacent masses, there was no evi
dence of regional or distant metastatic
disease.

The patient was entered in a national
clinical trial to investigate the value of
split-course radiation versus continuous
course radiation. His case was random
ized to receive the split course. This
regimen was planned to deliver a tumor
dose of 6000 rads in 20 fractions, with a

three-week break after the first ten frac
tions. Overall treatment time was to be
49 days. The patient was treated from
February 14 to April 12, 1974, and re

ceived a midplane tumor dose of 6000
rads in 56 elapsed days (1,925 rets ). A
4 meV linear accelerator was used with
equally loaded parallel opposed fields.

From the Departments of Otolaryngology and Radiology, The Ohio State University, Colum
bus, Ohio.
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Fig. 1. Maximum protrusion of tongue.
Tip barely reaches lower gingiva.

Fields 12x20 em were used, covering the
nasopharynx and cervical region. The
fields were reduced to 6xll ern after
ten treatments to avoid the spinal cord,
and a single anterior field was added to

.

treat the lower neck and supraclavicular
area, using a midline shield for the
spinal cord. The patient had a severe

mucosal reaction after ten treatments,
which subsided during the three-week
break. After five treatments of the sec

ond series, treatment was again discon
tinued for ten days because of mucosal
reaction, severe difficulty in swallowing
and weight loss of 6.8 kg. The patient
lost a total of 10.4 kg during the entire
treatment course. Immediately following
the radiation, he had severe xerostomia
and loss of taste, but after one year
these symptoms were gradually improv
ing.

After his irradiation therapy the pa
tient did well and worked full-time un

til September 1977, a period of 3�� years.
Then he began to complain of severe

right-sided neck, jaw and ear pain re

quiring codeine for relief. The pain last
ed two months, then cleared completely,
but was followed in December-LifZ? by
fasciculation and weakness of the side of
the tongue. The patient complained he
no longer could whistle. Three months
later both sides of the tongue were

paretic.
The patient was readmitted to the

hospital for thorough neurological and
diagnostic radiologic examination. All
was clear except for the clinical finding
of bilateral hypoglossal paresis which

was confirmed by an electromyographic
examination showing "bilateral severe

paralysis of tongue. Our diagnosis was

bilateral hypoglossal nerve atrophy after
irradiation therapy (Fig. 1).

Various writers attribute nerve palsies
after irradiation to perineural fibrosis
rather than to anv direct effect on the
nerve itself. Thtis, consideration was

given to decompression of one or both
hypoglossal nerves which, we assumed,
were imbedded in and infiltrated with
scar tissue. No surgery was done and the
patient was treated instead with a two
week course of prednisone which did
not help. The tissue of the neck remain
ed firmer than normal but never was

"woody" or stiff. The patient has contin
ued to work and hold his weight and has
no evidence of local or metastatic dis
ease more than five years after his
course of irradiation therapy. He speaks
reasonably distinctly but does have
trouble with mastication and swallowing
of solids.

DISCUSSION

The hypoglossal appears to be the
most frequently affected of the cranial
nerves alter exposure of the neck to
irradiation therapy. Bataini et al report
ed the first instance of injury to the
hypoglossal nerve in 1974,3 followed by
four case reports of unilateral paralysis
by Cheng and Schultz in 1975.4 An ad
ditional 16 unilateral isolated hypo
glossal nerve paralyses were reported
by Berger and Bataini" who also report
ed 3 others (making a total of 19 hypo
glossal paralyses), in which paralysis of
the hypoglossal nerve was associated
with lOth, or 10th and 11th nerve pa
ralysis. In their patients irradiation dos
age to the nerve varied from 6,250 rads
in 41 days to 10,000 rads in 43 davs. The
interval between irradiation therapy
and onset of paralysis in their cases

tended to be significantly greater than
in our case, and ranged from 3 years to
as long as .12 years. The authors note,
however, that the exact time of onset of
the paralyses often was unknown. In
the report by Cheng and Schultz! the
interval between therapy and paralysis
(four patients) was from six to nine

years. Thus it seems unlikely for cranial
nerve palsy resulting from irradiation
therapy to appear in less than three
years.
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Paralysis or injury of other cranial
nerves is reported much less frequently
than hypoglossal injury. Optic nerve

damage is reported four times.t-" abduc
cens damage once," eighth nerve dam
age as manifested by sensorineural
hearing loss in 11 cases.v-" vagus nerve

alone in 3 cases," and in a combination
with nerves XI and XII in six cases."
Speiss-' described an instance of 11th
and 12th nerve palsies.

Laurent" described four cases of fem
oral nerve compression with paresis of
the quadriceps muscle caused by radio

therapy. Earlier, similar lesions in the

upper extremities had been described

and attributed to compression of the
brachial plexus after irradiation therapy
for cancer of the breast.P?" Laurent's
report also is of interest because he des
cribes pain as the first symptom followed
by loss of quadriceps strength some

months later. This also was the sequence
in our case of bilateral hypoglossal
nerve paresis in which pain was the
most dramatic symptom until it resolved
spontaneously after two months. In one

of Laurent's cases a decompression of
the femoral nerve was performed and
the nerve found to be compressed by
scar tissue. The operation did not im

prove the paresis but did relieve the
pain.
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related to the carotid artery rupture. I would
agree with the management that Dr. Chandler
is suggesting, except that I am very reluctant
to operate at all in these areas, unless abso
lutely necessary. My experience has been that
surgery itself accentuates the problem and of
ten results disastrously. However, on occasion
we are forced to carry out laryngectomies
either because of the extensive necrosis in the
absence of tumor, or because the presence of
a recurrent tumor is highly suspected.

I hope that this subject will form part of
the program of the Society in subsequent years
and I would suggest that it would be of value
to have as part of the program a radiothera
pist and a pathologist both of whom would
add to the interest of the discussion very great
ly.

WILLIAM HANAFEE, MD ( Los Angeles,
California): I would like to ask Dr. Chandler
or any of the other essayists for the mecha
nism of the changes we see in the cartilage
and their deformity, and whether this is due
to a muscular pull or whether it's due to a

venturi effect of breathing.
EMANUEL M. SKOLNIK, MD (Chicago, Illi

nois ): I'd like to ask Dr. Chandler whether he
has correlated any of the systemic disease prob
lems relative to the radionecrosis. Some years
ago, I. had occasion to review a series of our

patients who had radionecrosis and most of
them seemed to fall into this chronic consti
tutional disease relative to diabetes or severe

vasculitis and also the severe alcoholics and,
of course, with more sophistication of radio
therapy today and with our more careful eval
uation of the patient and his systemic disease,
we have found fewer and fewer of the prob
lems that have been mentioned today, al
though we do see them.

JOHN S. LEWIS, (New York, New York):
In the days when orthovoltage was used
in radiation therapy both of the larynx and
nasopharynx, we did see many cases of radia
tion necrosis of the larynx in which the only
treatment (once it was ulcerated and cartilage
exposed) was total laryngectomy. Also we have
many cases of paralysis of the lOth and 12th
nerves. But since the introduction of super,
voltage this has been a rarity and I'd like to
ask Dr. Chandler and perhaps Dr. Saunders
to tell us what quality of radiation, was this
just orthovoltage radiation that produces com

plication or was this supervoltage?
JOHN F. DALY, MD (New York, New

York): What has been mentioned by Dr. Lew
is is quite true that in the time of orthovoltage
a hot point used to develop the anterior com

missure and the cartilage would be destroyed
at that point. (That's the thyroid cartilage.)
And at that time, during that period we used
to do, and I've done it and it worked very
well, remove the cartilage the thyroid ala and
there is enough support to maintain an air
way and the edema has subsided not com

pletely but the airway and the voice were pre
served. More recently we don't see this com-
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DOUGLAS BRYCE, MD (Toronto, Ontario):
Malignancies of the head and neck are unique
ly situated for the direct observation of the
effect of therapy whether by surgery or by
radiotherapy. Of all the areas in the body, ex

cept for the skin, malignancies of the head and
neck respond most favorably to radiation and
that type of therapy, therefore, will continue
to be used in these areas and will probably
find a greater role as time goes on. Because
of this, it is essential that head and neck sur

geons should be familiar with not only the na

ture and techniques of radiotherapy but also
the effects of radiotherapy upon the tissues.
It is, therefore, very appropriate that these
three papers should have been given before
this Society discussing the effect of radiation
upon the lymphatic system, cranial nerves and
the cartilaginous structure of the larynx.

I would like to commend Dr. Welsh for this
very interesting piece of research into the ef
fect of radiation upon the lymphatics. It
would appear, as he has demonstrated, that
the lymph nodes and lymphatics have a great
ability to repair, and a great resistance to ra

diotherapy even in the doses that they are us

ing, and I believe this has been the experience
of others and is also our clinical impression.
The effect of radiation on lymphatics is, of
course, clinically important as knowledge of
this will help us to determine the patterns of
spread of head and neck malignancies to cer

vical lymph nodes during and subsequent to

radiotherapy. So far, it would appear that as

sociated surgical trauma and infection have a

great deal more influence on the unusual
spread of malignant cells than does radiother
apy alone.

Radiotherapy in appropriate doses expertly
given at the present time very rarely results in
significant radiation necrosis. The effects of
radiation are long-term, however, and we are

still seeing cases improperly treated or those
in which some form of error in the adminis
tration of the radiation produces at a later
date severe changes in skin cartilage and only
very rarely in cranial nerves. The case of Dr.
Saunders was of interest because of its rarity
and undoubtedly should be recorded.

I have shared with Dr. Chandler the exper
ience of dealing with advanced radionecrosis
in the laryngeal area involving skin and carti
lage and the vascular tissues. The irradiation
effects as a result of overdose or improper ad
ministration of this mode of treatment affects
an the tissues but has particular effect upon
the blood vessels. The result here is a destruc
tion of the elastic tissue of the arteries, thick
ening and degeneration of the intima. and a

sclerosing narrowing of the vessels. This may
;:lpply not only to the small vessels but to the
larger vessels in the body. The importance of
this. clinically, is that such poor blood supply
results in a fibrosis and sometimes ulceration
arid tissue necrosis. When surgery is used to
remove the necrotic tissue, this further insult
very often results in an increase in the spread
of necrosis and with disastrous results often
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plication as often, but we have had a few cases

and instead of going to the laryngectomy first
if you have enough evidence from laminog
raphy and from your computer studies that
it's just the thyroid cartilage that's involved,
I wonder Dr. Chandler whether you would
consider just removing the thyroid ala, the
diseased tissue and then waiting. I don't see

that there is any jeopardy in doing this. The
other point is that there are national studies
now being conducted by the radiotherapists in
which patients that are getting - in addition
to radiation to the organ in the head and neck
(whether it's nasopharynx or hypopharynx or

larynx) bilateral full neck radiation and the
effects here are beginning to show up. None
of these have gone on to actual necrosis but
most of them would fall into your grouping
of either one or two, mostly two. This has
been a very disturbing thing to see the radio
therapists doing this because there are cases

in which there is no reason to suspect clini
cally that there is lymph node metastasis. Is
there any basis for it on the basis of statistics?

STEVEN SCHAFER, MD (Dallas, Texas): We
are involved in a platinum study using com

bined therapy of radiation platinum for people
with stage 4 carcinoma. My question is to Dr.
Chandler. We observe in patients undergoing
this type of intense therapy that if we can

avoid any sort of tracheostomy (even the pa
tient which is questionable in airway) and also
the placement of an NG tube, by going to a

gastrostomy that we are able to avoid the
complication. I'd like to ask Dr. Chandler,
does he think that by some of these patients
he showed where they have the ulcers, that if
the NG tube was removed and a gastrostomy
was instilled and if a tracheostomy at all could
have been avoided, could some of these com

plications also have been avoided?

JAMES R. CHANDLER, MD (closing): To
answer the last question first, I'm sure all of
you have seen the patients that have been
operated on for persistent carcinoma after ra

diation therapy where there is an ulcer on the
postcricoid-hypopharynx where the indwelling
nasogastric tube has ulcerated the mucosa and
certainly this occurs in these patients because
these tissues are radiation damaged tissues.
Dr. Schafer is absolutely correct that one

should avoid any trauma to tissues which has
the potential capacity for reversing the dam
age. I have tried to observe that in the past
but I can't give any figures. I certainly do
feel the same as he does and it's the same

thing about biopsing edematous areas in the
larynx which really have very little chance of
demonstrating recurrent tumor. Firm submu
cosal dense tissues, of course, in the presence
of a progressive change from one grade to the
next, for example from grade 2 to grade 3 do
warrant an aggressive surgical approach be
cause that's potentially reversible, but at the
same time the patient may have persistent car

cinoma. For Dr. Bryce's question and Dr. Lew
is' regarding quality of radiation therapy, they
are absolutely correct, of course. Ionizing ra-

diation affects tissues no matter what the type
of the source. Megavoltage and supervoltage
spares the skin but they affect a deeper struc
ture quite as much as the orthovoltage. I think
we ought to ascribe a great deal of our im

proved results of radiation therapy, and the
decrease of the complications as cited by our

President, to the increasing expertise and skill
of our radiation therapist colleagues rather
than to the type of source of radiation therapy
employed. I didn't mean to suggest that sur

gical extirpation of the radiation necrotic lar
ynx would prevent the inexorable progress of'
progressive radiation necrosis which will af
fect the spinal column, the vertebrae, the soft
tissues and the arteries of the neck. Dr. Bryce
is absolutely correct in that point of view. But
on the other hand, if one allows a progressive
necrosis of the cartilage and the soft tissues
to progress, the patient might very well die of
inanition, pulmonary infection, or lung abs
cess, before one can salvage the patient by the
required surgical procedure. It is very inter

esting to see the computerized scans of this
distorted laryngeal cartilages shown by Dr.
Hanaffee. I have no idea, of course, but he
didn't tell us whether or not he said they had
edema. We don't know, of course, whether
they had actual necrosis of the cartilage which
caused their disolusion and disappearance or

an in-pulling, as I would suspect that it was

probably a combination of both and the scar

ring of the tissues was due to a loss of blood
supply actually distorted them as he demon
strated. In response to Dr. Skolnik, I've not
correlated any systemic factors or other gen
eralized disorders. I feel that it is a matter of
nutrition and primarily the quality, time, dur
ation, and the field sizes of the radiation ther
apy. Radiation therapists do object to treat

ing the individual who continues to abuse
himself with smoking and alcohol. Our radia
tion therapists feel that this very definitely
contributes to the possibility of radiation ne

crosis and/or other complications. And to our

President who suggested the conservative treat
ment of radiation necrosis I would agree with
him only to the point that he was absolutely
certain that the necrosis was not obscuring
the possible concomitant, persistent, recurrent
tumor. I think this is really my message, and
in the patient, for example, who has had ra

diation therapy for carcinoma of the larynx or

base of the tongue and who six or seven years
later develops classic signs of radiation fibro
sis and necrosis, one can relax somewhat con

cerning the likelihood of persistent tumor.
Then one is certainly justified in conservative
procedures such as he suggested and such as

have been reported just very recently by Dr.
Lytton.

WILLIAM H. SAUNDERS, MD ( closing) :

While treated with orthovoltage this patient
was treated on the linear acellerator with meg
avoltage. The other patients that I looked up
in the literature and reported have been re

ported recently so that I would think they also
received some form of megavoltage.
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Cholesteatomas of the frontoethmoid region must always be considered in the differential
diagnosis of a mass in the frontoethmoid region. A painless, slow-growing mass, often accom

panied by proptosis and diplopia, but without history of trauma or infection, should make one

suspect of this pathologic entity. Although histologically a benign lesion, the keratinizing squa
mous epithelial lining will continue to desquamate and expand, leading to erosion of surround
ing structures which could be life-threatening. In order to prevent recurrence, complete remov

al of the cyst lining is mandatory. Cosmetic reconstruction, often requiring obliteration of the
'surgical cavity, should be delayed for one year to insure against recurrence of the covering of
active squamous tissue adjacent to dura, cribriform plate or ocular structures.

Whereas cholesteatomas in the tem

poral bone are well known to otolaryn
gologists, the, world literature reports
only 23 cases involving the frontal and
ethmoid regions. We report four addi
tional cases histologically documented in
the past nine years at Rush-Presbyter
ian-St. Luke's Medical Center. Two of
these involved the frontal sinuses, one

the frontal bone alone, and one the eth
moid sinus with extension into the nasal
cavity and sphenoid sinus.

HISTORIC ASPECTS

In addition to involving the temporal
bone and frontoethmoid area, cholestea
tomas may occur in the cranium, skin,
breast kidney and central nervous sys
tem. First described by Cruveilhier in
18291 as a "pearly tumor" bv virtue of
its highly refractive and nodular surface,
the actual term cholesteatoma was intro
duced by Miiller in 18332 because of the
presence of cholesterol crystals." Critch
ley and Ferguson proposed that the
term "epidermoid" more suitably con

veyed the epithelial character of the
growth.'

In 1916 Haeggstrom first reported a

frontal sinus cholesteatoma which pro
duced proptosis and diplopia." Spencer,
in 1930, described a slowly growing epi
dermoid of 20 years' duration involving

the right frontal sinus, ethmoid and or

bit. This lesion recurred eight years fol
lowing surgery, and squamous cell car

cinoma was found at the second oper
ation." Coates, in 1937, presented a sin
gle case report with an addendum by F.
Woodward.' Recent literature contains
isolated case reports by Calcaterra and
Schwartz" and Holt et al." Involvement
of the frontal bone associated with intra
cranial and intradiploic epidermoids is
described in some neurosurgical litera
ture.

BATHOGENESIS

Four basic theories of pathogenesis
may explain the development of these
slow-growing lesions. The most accep
table is that of congenital origin from
epithelial remnants detaching from the
neural groove closure during the fifth
embryonic week. Cholesteatomas often
develop where two ectodermal surfaces
fuse together, when an ectodermal im
plant which may proliferate is retained
deep to the surface. Remak in 1854,10
and Bucy in 1935,11 proposed that epi
dermoids are probably neural ectoder
mal remnants which incompletely sep
arated from the surface ectoderm. When
these remnants are deposited between
two ectodermal structures such as the
brain and the skin, epidural, intradi
ploic, and epicranial tumors are formed.

Secondary vesicles, particularly the op-
From the Department of Otolaryngology and Bronchoesophagology, Rush-Presbyterian-St.

Luke's Medical Center, Chicago, Illinois.
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tic and otic vesicles, develop at about the
fifth week of embryonic life, and it is
possible that misplaced cell nests are

related to the laterally located epider
moid tumor. The orbital region is a com

mon site for cholesteatoma. Inclusion of
epithelial remnants at the time of devel
opment of the optic vesicle constitutes
a likely explanation of the origin. The
frontal sinus develops within the diploic
space, and hence alterations i� the pne�
matization process or retention of dIS
placed epithelial nests in the frontal
sinus may explain the development of
intrasinal cholesteatomas. Rand and
Heeves'" felt that, depending on the
depth of the layer or the age of the
embryo at the time of inclusion, an epi
dermoid or a dermoid might develop.
An epidermoid arises if only the squam
ous epithelium is included in the in
clusion. However, when the fetal inclu
sions contains ectodermal epithelium in
addition to mesodermal corium with its
connective tissue, fat ceIIs, sebaceous
glands and hair follicles, a dermoid cyst
occurs.

The second theory, that of implanta
tion as proposed by Ewing,13 states that
a cholesteatoma arises secondarily to
direct entrv of epithelium at the time of
trauma. Cholesteatomas have been re

ported at the site of previous injury or

following nasal or sinus surgery. The
epithelium, if viable, will continue to des
quamate and form an expanding, de
structive Cyst. The observation that intra
spinal cholesteatomas have developed
incidental to introduction of skin from
repeated intrathecal injections of strep
tomycin for meningeal tuberculosis sup
ports the theory.

Habberman, in 1888,14 postulated the
"immigration theory," stating that a cho
lesteatoma may form in the ingrowth of
keratinizing epithelium from the sur

face. This is most likely in tympanomas
toid cholesteatomas, but in the frontal
and ethmoid sinus the epithelium would
have to migrate from the nasal vestibule,
resulting in an intranasaJ tract of epi
dermis.

The metaplasia theory that respiratorv
epithelium changes to squamous epithel
ium in response to chronic infection with
suppuration has heen demonstrated.
Most instances of cholesteatoma report-
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ed in this region, �owe�er, do !10t .e�
hibit a history of infection or sinusitis.

PATHOLOGY

An epidermoid has a white. glistenin�
capsule which may be very thin and fn
able. Histologically, the capsule has
three normal layers of epidermis: the
strata germinativum, granulosum, and
corneum. The epithelial layer, in tum,
overlies a layer of connective tissue
which may contain portions of the mu

cosa and inflammatory cells." This basal
layer also may be vascular and adherent
to the dura.

Desquamation accounts for the lam
ellar structure, and expansive growth of
the cyst. Degenerating epithelium with
in the cyst initiates a foreign body re

action characterized by the presence of
giant cells, fatty degeneration,. hemo
siderin cholesterol crystal formation and
fibrosi;. Bone erosion accompanying this
tumor is consequent upon expansive
pressure and enzymatic digestive ac

tivity in the connective tissue base.

Epidermoids are slow-growing asYI?-P
tomatic lesions. Patients seek medical
advice because of facial deformity pro
duced by enlargement of the mass and
its extension to adjacent structures.

Frontal, nasal, and! or orbital rim swell
ing are the usual presenting symptoms.
Often proptosis secondary to downward
pressure by the cyst, prompts the pa
tient to seek medical attention. As the
globe is depressed there may be limi�a
tion of upward gaze, foIIowed by dip
lopia and eventual reduction of visual
acuity." Facial pain, frontal headache,
and central nervous svstem symptoms of
increased intracranial pressure are in
frequent, since- the cyst tends to expa�doutward. A history of Frontoethmoid
trauma, surgerv or infection should be
sought in the attempt to eliminate more

frequent lesions, such as mucoceles or

neoplasms.
CASE REPORTS

Case 1. A 65-year-old Caucasian male pre
sented in February 1969 complaining of prop
tosis of the left eye of ten years' duration. It
had progressed to �here he now complained
of diplopia. There was no history of trauma
or surgery to the area. There was a 2.5 �mfirm swelling overlying the left lateral orbital
rim, which was intact to palpation. Radio-
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Fig. 1. (Case 1) Lytic lesion with
sclerotic margins involving left supraor
bital region which proved to be a chole
steatoma communicating with the frontal
sinus.

graphs revealed a mass in the left frontal si
nus with smooth margins extending beyond
the lateral margin of the sinus (Fig. 1). The
tentative diagnosis was a frontal sinus muco

cele.

He underwent a left sinus and supraorbital
exploration via a brow incision with planned
osteoplastic flap. On elevating the skin and
periosteum, a 2 em white cystic mass was en
countered. This connected directly with the
frontal sinus through a bony defect in the an
terior wall, and eroded the superior orbital
rim contacting the periorbital fat. The sac
contents were drained of thick brown fluid
and cheesy white material.

The entire sac lining and osteitic bone in
volving the lateral edge and anterior wall of
the left frontal sinus were removed. No at
tempt at bony reconstruction or obliteration
of the left frontal sinus was performed. Post
operatively, vision and eye mobility were with
in normal limits, and there was no proptosis.
At present there is a slight bony defect in the

Fig. 2. ( Case 1) Surgical specimen
showing cholesterol crystals with keratin
debris.

Fig. 3. (Case 2) Soft swelling involv
ing inner canthus of right eye and ex

tending to nasal bridge.

left lateral supraorbital rim which is of in
sufficient deformity to warrant further sur

gery. There has been no evidence of recur
rence over the past ten years.

A cholesteatoma marked by cholesterol crys
tals, keratin debris and a lining of keratinizing
squamous epithelium with a connective tissue
base, was seen histologically (Fig. 2).

Case 2. A 48-year-old Caucasian male pre
sented in June 1972 because of an enlarging,
painless swelling of three months' progression,
over the medial aspect of the right eye. There
was no prior trauma or inflammation in the
area, but there had been intranasal surgery at

age 25 for nasal obstruction. The operative re

port was unavailable.

On physical examination there was a 1 x 1
cm painless swelling with an area of central
fluctuance between the inner canthus of the
right eye and the nasal bridge (Fig. 3). The
orbital rim and frontal bone were intact to

palpation. Intranasal examination revealed a

right superior cartilaginous septal deviation.
Sinus tomography revealed a destructive lesion
in the right ethmoid with smooth edges and
possible erosion of the cribriform plate. A
dacryocystogram was within normal limits.
Aspiration of the mass prior to admission was

noncontributory to diagnosis.
In May 1972 the area was explored via a

right lateral rhinotomy. On elevating the peri
osteum over the right nasal bone and ethmoid,
a green fluid-filled mass was encountered ex

tending from the ethmoid sinus and lamina
papyracea into the nasal cavity with destruc
tion of the right lateral nasal wall. This mass
also invaded the nasal septum and spread
into the left nasal cavity. It extended posterior
ly, partially destroying the anterior wall of the
sphenoid sinus and extended to but not
through the cribriform plate. The mass was

decompressed and removed, along with its
lining membrane. Histologic diagnosis was
cholesteatoma with a keratinizing squamous
epithelial lining, marked foreign body reac

tion, and cholesterol granulomas. Routine fol
low-up examinations have revealed no evi
dence of recurrence.

Case 3. A 46-year-old Caucasian male was
admitted for evaluation of back pain and in
termittent frontal headache. Skull radiographs
revealed a lytic lesion in the right frontal si
nus. The possibility of metastatic hypernephro
ma was ruled out.

Examination showed mild asymmetry of the
right forehead, with a firm protuberance above
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Fig. 4. (Case 3) Sac wall composed of
keratinizing squamous epithelium and
marked foreign body reaction.

the right eyebrow. There was no history of
sinusitis, frontal trauma or ocular disturbance.

Exploration of the right frontal sinus via a

right osteoplastic flap was contemplated. How
ever, elevation of the periosteum from the an

terior sinus wall revealed the bone to be ex

tremely thin. Inferiorly there was erosion of
the roof of the right orbit. Upon removal of
this osteitic bone, a large mass containing
caseous material was uncovered. This lesion
was excised together with the mucosal lining
of the right frontal sinus. The nasofrontal duct
was uninvolved and patent. The sinus was

packed with Gelfoam® and the bony defect
not repaired. Histologic diagnosis was a kera
tin-filled cholesteatoma (Fig. 4).

Case 4. A 36-year-old male was first seen

in consultation by the ophthalmologists in Au
gust 1978. In November 1977 a mass had been
removed from the right orbital rim after ra

diographs revealed a dense mass in the right
frontal bone. Vision at that time was 20/400
without correction.

The patient had complained of swelling in
the area for many months prior to his first op
eration but did not pursue the matter until
October 1977 after he had been struck in the
right eye. At the time of his original surgery
there was marked ecchymosis over the upper
eyelid. The initial impression was an orbital
tumor radiographically consistent with eosino
philic granuloma. Following exploration via a

superior eyelid incision, a cavity was found,
filled with chocolate-colored fluid, represen
ting old hematoma. The tissue lining was not
removed. Histologically there were cholesterol

Fig. 5. (Case 4) Plain x-ray of osteo

lytic lesion with right orbital rim erosion.

granulomas, an old hematoma, and a giant
cell reaction. Since surgery, he had complained
of periodic drainage from the incision line
with a slight increase in proptosis.

Examination revealed a 1 x 1 em fistula just
beneath the right eyebrow in the midline, with
a sequestrum of bone protruding through the
right upper lid laterally. Intranasal, nasophar
yngeal, and oral cavity examinations were

within normal limits. There was no diplopia,
and visual acuity remained at 20/400. Sinus
tomography revealed a well-defined osteolytic
lesion with a sclerotic border involving the
right supraorbital area, with destruction of
the orbital rim and extension through the roof
of the orbit (Fig. 5). A small bony density
protruded into the cystic area and was thought
to represent a sequestrum. Culture of the
drainage revealed a coagulase-positive staphy
lococci. Cephalosporin therapy resulted in ces
sation of the drainage but the proptosis re

mained unchanged.
On August 28, 1978 an exploration of the

right frontal bone and right orbit revealed a
dense mass containing an old ophthalmologic
sponge. On elevation of the periosteum over
the superior orbital rim a bony defect was dis
covered which extended approximately 2 em

superiorly, with surrounding osteitic bone. A
cystic mass beneath the bony defect contained
caseous material. A further defect in the in
ferior margin revealed orbital fat and muscles.
Removal of the sac showed that the posterior

Fig. 6. (Case 4) Exposed dura (arrow)
resulting from erosion of right frontal
bone by cholesteatoma.
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wall of the frontal bone had been eroded, and
there was a 2 x 2 em area of exposed dura
(Fig. 6). The sac was totally stripped from
this area, and the remaining osteitic bone cur

retted. There was no evidence of a spinal fluid
leak. Gelfoam placed in the cavity covered the
dura and orbital defect.

Histologically there was a foreign body re

action within a keratinizing squamous cell
lined cyst, plus extensive scarring and granu
lation tissue. The postoperative course was un

remarkable.

Since the bony defect was cosmetically un

acceptable, subsequent reconstruction was

planned in one year, barring recurrence. Un
fortunately, the patient was killed in an auto
mobile accident in December 1978. Examina
tion immediately prior to his accident revealed
no evidence of infection or fistula.

DISCUSSION

Case reports 1 and 3 seem to support
the theory of congenital origin of cho
lesteatoma when there is no prior his
tory of trauma, surgery, or infection. In
case 2 there was nasal surgery 20 years
prior to the diagnosis of cholesteatoma
with the nature of the procedure un�
known. Either the implantation theory
or the congenital theory could be im
plicated.

Case 4 is confusing as to pathogenesis.
Historically, a mass increased in size fol
lowing trauma and subsequent surgery,
with infection and foreign body reaction.
All four theories of pathogenesis might
apply to the size and destruction pro
duced by this cholesteatoma.

Diagnosis. The diagnosis of frontal or

ethmoid cholesteatoma should be con

sidered in the presence of any painless
soft swelling presenting in this area, with
or without orbital displacement or ocu

lar dysfunction. Radiographic charac
teristics are osseous destruction with in
creased density of the smooth surround
ing margins. At times the bony margin
may be irregular and more scalloped due
to slow erosion of the bone. Intradiploic
lesions may destroy the outer and inner
tables of the frontal bone producing a

sequestrum-like or honeycombed ap
pearance .15

Other slow-growing lesions in the
frontal and ethmoid regions must be
considered in the differential diagnosis,
The most common painless growth
which will produce bone erosion and
orbital proptosis is the mucocele. Char-

acteristically the radiograph will demon
strate sinus mucosal hypertrophy adja
cent to the mass, and a history of sinus
itis is often elicited from the patient.
Chronic osteomyelitis of the frontal bone
with a fistula may present a picture sim
ilar to cholesteatoma.

Sebaceous cysts are the most common

skin lesions causing swelling in this re

gion. Bony erosion is absent in this con

dition. A lipoma is less firm to palpation.
An organized hematoma with fibrosis
usually can be excluded by history.
Osteomas are differentiated by dense
calcification on x-ray. Fibromas in this
region are rare, and surgery is needed to
establish their presence. Dermoids will
give identical presentations, and unless
teeth or other mesodermal or ectodermal
derivatives are seen on radiographs,
pathologic diagnosis provides the dif
ferentation. Vascular abnormalities tend
to be pulsatile and change dimension
with head position. A lacrimal sac tumor
can be differentiated by a dacrocys
togram.

Malignant tumors in this area tend to

grow more rapidly and often are as

sociated with pain. Rapid recurrence of
an excised cholesteatoma must alert one

to the possibility of an underlying ma

lignancy.
Multiple systemic conditions may pre

sent as a frontal mass or as exophthal
mus. Thyrotoxicosis, pseudotumor of the
orbit, leukemic infiltration, lymphosar
coma, and diffuse neurofibromatosis
must be considered in the differential
diagnosis. Syphilis can produce gumma
formation involving the orbital apex or

superior wall of the orbit."

Treatment. The appropriate treat
of cholesteatoma is surgery. As empha
sized, it is important that the wall of the
cyst, which is the only living, growing
portion of the mass, be completely re

moved. This must be done to prevent
recurrence; simple evacuation will not

suffice, as seen in case 4.

Cosmesis should be taken into consid
eration in the original surgical incision.
A planned osteoplastic flap via a brow
or coronal incision should be used in
frontal bone or frontal sinus surgery.
The ethmoid and intranasal area can be
approached by a lateral rhinotomy. Ade-
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quate visualization to insure complete
removal is needed. If a bony deformity
results, reconstruction should be post
poned until recurrence has been exclud
ed and there is less possibility of rejec
tion of any prosthetic material.

In cases presented, complete removal
or normal sinus mucosa with sinus ob
literation was not employed nor deemed
necessary, due to the well-formed nature
of the cysts and normal-appearing ad
jacent mucosa and patent frontal sinus
ducts. Lack of infection in the three
cases involving the frontal and ethmoid
sinus was the factor recommending this
nonobliterative approach. If the dura is

involved, it should be repaired primarily
or with a fascia graft.

CONCLUSION

Although literature on the subject is
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sparse, cholesteatomas must always be
considered in the differential diagnosis
of a mass in the frontoethmoid region.
A painless, slow-growing mass, often a,c

companied by proptosis and diplopia,
but without history of trauma or infec
tion should make one suspect of this
pathologic entity. Although histological
ly a benign lesion, the keratinizing
squamous epithelial lining will continue,
to desquamate and expand, leading to
erosion of the surrounding structures
which could be life-threatening. In or

der to prevent recurrence, complete re

moval of the cyst lining is mandatory.
Cosmetic reconstruction, often requiring
obliteration of the surgical cavity, should
be delayed for one year to insure against
recurrence or the covering of active

squamous tissue adjacent to dura, cribri
form plate or ocular structures.
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BURTON J. SOBOROFF, MD (Chicago, Illi
nois): I'm pleased to be able to discuss an ex

cellent paper presenting four cases of a rela
tively rare clinical entity. Drs. Campanella,
Calderelli and Friedberg have been kind
enough to provide a copy in advance so that
I was able to see it well ahead of time.

Cholesteatoma of the head and neck area,
other than those occurring in the middle ear

secondary to infection, marginal perforation
or atelectasis, are unusual and rare tumors of
squamous epithelium. One or two cases make
up most reports even in the neurosurgical lit
erature. Our experience has been limited to
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two such cases in the sinus area and two
others in the cranium. In the sinus area one of
them occurred in the frontal region, presented
much like a mucocele seen in the differential
diagnosis presented here and was treated sur

gically. It had a lining of squamous epithelium
producing a cavity filled with thick pasty ma

teriaL In days gone by such pathological find
ings were often present in chronic infection
with the cholesterol clefts in a granuloma but
without a true squamous lining indicating al
most a tumor-like mass originating from the
squamous epithelium. The presence of choles
terol crystals, however, is not particularly diag
nostic. The diagnostic feature is that lining of
squamous epithelium. The second patient had
such a tumor mass arising in the ethmoid area

extending into the antrum and likewise was

treated surgically, without other extension in
to the surrounding structures. It was filled
with a thick pasty debris and recurred after
the primary removal because the entire lining
had not been removed. Two other cases, how
ever, with white cholesteatomatous debris
have been seen and represent the classic ap
pearance of such a cholesteatomatous tumor.

The first patient is shown in a series of
slides illustrating the clinical swelling seen in
the parietal region of the skulL Following
slides show successive surgical steps in ex-

posing the shiny white cholesteatoma beneath
the thin overlying bone and the erosion of
bone by the tumor exposing the intact dura.
One of our major concerns with such tumors
of the sinuses and cranium is erosion of bone
and potential involvement of important struc
tures within the dura and intracranial cavity.

The second patient was admitted because of
cerebral spinal rhinorrhea but his skull x-rays
showed large bony defects on each side of the
occipit. Surgical exploration revealed a huge
cholesteatoma (with classic white shiny ap
pearance) on each side of the skull, extending
to the dura in the region of the sigmoid and
transverse sinuses. Exploration in this pa
tient was carried out by neurosurgeons be
cause of the extensive cranial involvement.

Some cholesteatomas may present as intra
cranial masses and have been reported as such
in the neurosurgical literature; at times they
may present as an angle tumor and clinically
resemble an acoustic neuroma. CT scan or

ultrasound are diagnostic procedures that may
be helpful.

Most important, these authors have re

minded us of the possibility of cholesteatoma
in this differential diagnosis and it is significant
that 'such tumors may erode bone, expose dura
and involve intracranial structures.



THE PROBLEM OF THE COLLAPSING UPPER LATERAL CARTILAGE

BRIAN F. MCCABE, MD

IOWA CITY, IOWA

The collapsing upper lateral cartilage is an airway problem that admits to no ready solu
tion, such as the deviated nasal septum or deflected columella. It is my understanding from ex

perienced nasal surgeons that an attack directly on the upper lateral cartilage has not provided
a solution, but in general makes the problem worse. A look at the nasal septal base by simul
Itaneous viewing of both nasal chambers may reveal a dimension of 1 em or more. In that event,
a fairly radical narrowing of the septal base in the plane of the pyriform crest by a subperi
osteal and subperichondrial approach with well-placed transfixion sutures can increase the air
flow across that plane. It has done so in eight patients. This operation is for the experienced
nasal surgeon, or the otolaryngologist who has prepared himself by careful cadaver preexperi
ence.

Patients with the complaint of an

inadequate nasal airway which is re

stored to them are among the most grate
ful patients in otolarnygic practice. The
submucus resection (SMR) of the nasal
septum, coupled with SMR of the in
ferior turbinate of one or both sides
where indicated, is a very rewarding op
eration. It is relatively simple in execu

tion when properly done after adequate
training, requiring not a great deal in
terms of expense, discomfort, and hospi
talization on the part of the patient. The
claim to such greater well-being on the
part of the patient has a much more

scientific basis today than the simple
patient observation of a free nasal air
way. It has been demonstrated that
when nasal breathing is severely im
paired, the P02 nocturnally is signifi
cantly dropped and the PC02 rises. It
cannot be otherwise that the nocturnally
hypoxygenated organism functions less
efficiently, in carrying out the demands
of daytime living, whether they are

physical or mental, than the euoxygen
ated organism.

Patients with midnasal or posterior
nasal obstruction have been well served
by a variety of operations of established
worth. Indeed, these operations are prov
en to the degree that they are among
the earliest to be placed in the arma

mentarium of our trainees in otolaryn
gology. Far anterior obstruction how
ever is quite a different problem. I was

taught early by my professors that the

inhalation - especially forced inhalation
- type of obstruction is one that is not
solved by septal or turbinate surgery.
This type, immediately relieved by
placement and opening of the Vienna
nasal speculum, is familiar to all oto

laryngologists. In that maneuver, the ob
servation may be made whether the- im
proved airway is by virtue of elevation
of the inferior or upper lateral cartilage.
It is the upper that is virtually always
at fault. This has been termed the "nasal
valve" by rhinologists. It seems. to me

most reasonable that patients with noc
turnal hypoxemia due to upper lateral
cartilage collapse with inability to com

pensate simultaneously for this by
mouth breathing, would be less than op
timally productive during waking hours.
Attributing the upper lateral cartilages
to any greater crime than this however
seems indefensible.

The beach is littered with the wrecks
of operations for correction of upper
lateral cartilage collapse. Usually (but
not invariably) the cartilage on visual in
spection appears to be rotated with its
caudal and cephalic edges extending de
pendently into the airstream, clearing
the nasal septum by 1-2 mm. On seeing
this, the surgeon is strongly tempted to
solve the situation by trimming the edge
to shorten the cartilage away from its
proximity to the septum. Upon inquiry I
W:lS admonished by Jack Anderson and
other rhinologic surgeons however, that
this is exactly the wrong thing to do; one

From the Department of Otolaryngology and Maxillofacial Surgery, University of Iowa Hos
pitals and Clinics, Iowa City, Iowa.
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Fig. 1. The examiner seldom examines
both nasal chambers simultaneously; do
ing so reveals the sometimes surprisingly
wide anterior septal base.

is never to touch the upper lateral cartil
age in this disease or the situation will
only be made worse. Anderson stated
that his best course of action was to re

sort to what he called a "cheater" op
eration, that is, to divert the airstream
along the floor of the nose rather than
over the vault by cutting laterally the
pyriform crest in the lower third and
placing canoe-shaped full thickness skin
grafts into the gap of the vertical inci
sions. I did this and these patients
claimed definite improvement. They re

ceived enough improvement that they
asked what could be done to receive
any additional improvement.

The problem seemed to rest in how
further air could be admitted past the
plane of the pyriform crest into the nasal
chamber. One solution would be to low
er the inferior edge of the pyriform
crest to the nasal floor. Another would
be to narrow the anterior base of the
nasal septum, if more space is achieve
able in this way.

We seldom if ever examine both nas

al chambers in the same view. If one

does, however, using a speculum in each
hand, the examiner may be impressed
by how wide the nasal septum is at its
anterior base (Fig. 1). It is not uncom-

monly a centimeter or more in width.
This may be simply measured. One
blade of the speculum is placed in one

nasal aperture and the other in the op
posite, the speculum vertically held. The
speculum is closed gently until the
blades rest on each side (Fig. 2A), then
is pulled out without altering the dimen
sion between the two handles. The dis
tance betwen the blade tips (Fig. 2B)
is measured and this is the width of the
septal base.

The operation selected for these pa
tients was one to narrow maximally this
dimension without losing nasal dorsum
support. It is an entirely extranasal pro
cedure, through a sublabial incision,
skeletalizing the inferior pyriform crest,
nasal spine, anterior maxillary crest, and
columella under local anesthesia ( Fig.
3A). The entire anterior nasal base in
cluding all these structures is then nar

rowed with a rotating burr to a width
of 1-2 mm (Fig. 3B). Then three infer
iorly placed transfixion sutures are

placed in the septal base (Fig. 4) and
the sublabial incision closed. Packing is
not used. It may be indicated to place
the transfixion sutures over heavy stents
of Silastic® on each side. The airway
(Fig. 5A, B) continues to improve for
up to six months as scar tissue contracts.

RESULTS

Eight patients have received the op
eration. All expressed satisfaction with
the result in terms of being significantly
relieved of nasal obstruction. Four were

nocturnal snorers; two related relief of
this, two were about the same. Each
claimed an improved feeling of well
being from the operation, presumably
because of improved oxygenation. Two
claimed moderate but unenthusiastic im-

Fig. 2. A, B) The width of the septal base can be measured with the nasal speculum.
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Fig. 3. A) Through a sublabial incision the entire anterior septal base is skeletonized
extranasally, including the inferior pyriform crest region. B) With a rotating burr the
septum is thinned to 1-2 mm.

provement. We think their improvement
was more from desire to please their
surgeon than anything else, or perhaps
an endogenous steroid outpouring ef
fect from operational stress.

An attempt was made to quantify the
postoperative improvement in airway by

_ Fig. 4. Several transfixion sutures are

placed.

measuring the distance between the up
per lateral cartilage and the correspond
ing lateral nasal wall at a fixed point
above the nasal floor. This proved to be
a rather ephemeral effort because the
nasal floor was shifted by the operation.
We thus can report no significant data
in this regard. One wonders about the

significance of such data in any event,
since all the factors that effect tissue
turgor (hormonal cycle, diurnal factors,
hydration, postural fluid shifts, etc) may
significantly change the diameters of
body apertures from one time to an

other. A 1-2 mm change in nasal aper
ture rnay be reflected in a 20%-40%
change in airflow. Mere physical mea

surements made at the coronal plane
of the nasal aperture would not be ex

pected to reflect the true median air
flow. Rhinomanometry is not suitable for
judging the results of operations in this
region because the olive tip alters the
position of the alae. Thus, we have as

postoperative data only the septal base
width and subjective responses. Criti
cism may be applied to the operation in
this regard, and it is valid.

Complications consisted in the main
of denervation of the upper medial teeth
and lip. Tooth reinervation did not oc

cur, but lip reinervation did, at a maxi
mum time of about three months. No
other complications occurred in this
small group of patients.

Fig. 5. A, B) The new width of the septal base.

References upon request.
REPRINTS - Brian F. McCabe, MD, Department of Otolaryngology and Maxillofacial Sur

gery, University of Iowa Hospitals, Iowa City, IA 52242.
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angle may be increased or more acute simply
by the cartilage losing its starch.

The operation itself is simple and one we

should consider for offering the patient relief
especially when the usual procedures have
failed.

RICHARD FARRIOR, MD (Tampa, Florida):
Dr. McCabe has brought to us a unique solu
tion to a unique entity. There are many fac
tors which contribute to collapse of the carti
laginous nasal vault, some reflecting the
changes of aging with loss of the elasticity of
the cartilage itself and, perhaps more impor
tant, loss of fibrous tissue support. These
changes are often overlooked by the rhinolo
gist. I find myself fascinated as much by the
conditions he describes as the surgery. The
entity of collapse with loss of attachment or

support at the cephalic edge (slide) 4 of the
upper lateral cartilage, or at its attachment to
the nasal bones, is a new observation to me for
the unoperated patient or when not resulting
from injury. I am interested that he has found
eight patients to operate (slide). Each ana

tomic unit is interrelated. The more caudal
structures, including the lower lateral carti
lage, influence the more cephalic cartilaginous
structures. The resilience of the upper lateral
cartilage at its union with the nasal septum
may change, increasing the angle at this junc
tion.

A number of authors, more recently Patter
son/ have emphasized the loss of support in
the aging nose. But both in his writing and
personal communication Dr. Patterson does not

describe separation or weakening at the junc
tion with the nasal bones. Relaxation at this
more firm fibrous attachment could occur I
presume. Cottle" described in detail the im

portance of the nasal vestibule on air flow
(slide). The door sill or window sill is eluded
to and this operation would seem to be at

tacking that problem, increasing the aperture
here rather than the point of altered air cur

rent higher up. This then becomes a by-pass
operation, not attacking the deficiency itself.
The operation does reduce negative pressure
alleviating pull on the collapsible cartilage.

The objective and chief question is: Does
the operation provide relief and more com

fortable breathing for the patient? The results
are .subjective. The next question might be:
Should the operation be attempted before
more conventional procedures such as septal
reconstruction, turbinate surgery, direct sur

gery at the valve area such as cartilage im

plants or composite implants of cartilage and
skin (slide) , tip elevation, columella struts

( slide) , and narrowing the collumella base
(slide).

I will be on the lookout for these cases and
the opportunity to try the procedure. Tech
nically it could be accomplished either through
the intraoral approach as described or through
a modified transfixion incision ( slide) . In
rhinoplasty we often try not to narrow the air
way excessively by preserving a triangle of
bone at the lateral inferior pyriform rim. It is
conceivable then, that widening could be ac

complished by removing the bone in this area

effecting lateral displacement. Hodges+" has
augmented this further by actually excising
external skin to this and then after removing
bone suturing the periosteum.

I congratulate Dr. McCabe for this original
thinking.

Dr. Daly, I'm pleased there is a paper on

rhinology on the program. I would refresh
the memory of the Laryngological members

At the junction (slide) or blending of the by noting that the coveted Casselberry Award
upper lateral cartilage with the septum, the is in laryngology and rhinology.

REFERENCES

The rhinoplastic surgeon sees far too many
cases of collapse resulting from overvigorous
surgery to the lateral nasal cartilages. I con

cur in "acquired" collapse that no additional
excision of cartilage should be done. The in
experienced surgeon frequently overoperates
the upper lateral cartilages along the nasal
dorsum where they may be detached from the
septum or may, in out-fracture or in other
maneuvers, actually tear the cephalic fibrous
union from the undersurface of the nasal
bones (slide). Trauma may avulse the carti
lage from its syndesmotic relation beneath the
bone. At the anterior valve area (slide), about
the level of the limen vestibule, both the low
er lateral cartilage itself and the .

return or

scroll of both the upper and lower lateral car

tilages act as a buttress to maintain the upper
lateral cartilages in a normal lateral position
influencing the position of the more cephalic
cartilage. The scroll (slide) which has some
of the extra rigidity of a tube or cylinder is
often not considered for this influence on sup
port. The scroll, the cephalic border of the
lower lateral cartilage (slide), and the caudal
border of the upper lateral cartilage (slide)
are often too enthusiastically attacked leading
to collapse. Each of these factors contribute
to conditions for which Dr. McCabe's opera
tion might be beneficial (slide).

l. Patterson C: Surgery of the Aging Nose,
Plastic and Reconstructive Surgery of the Face
and Neck: Proceedings of the Second IInterna
tional Symposium. Grune and Stratton, New

York, vol 1, pp 20-28, 1977
2. Cottle MH: The structure and function

of nasal vestibule. Arch Otolaryngol 62: 173-
181, 1955

*Slid�s were shown �o demonstrate the anatomy and interrelationship of all anatomic struc
tures,. partIcularly at the junctton and overlap of the upper lateral cartilages beneath the caudal
margm of tJ:le nasal bones and p�'Tifor:m rim, the relationship and return of the upper and lower
lateral cartIlages together, .the JunctIOn of the upper lateral cartilage with the nasal septum
along the dorsum, and deta.ils of the lateral inferior bony pyriform rim.

* *Hodges JM: Personal communication.



LARYNGEAL DYSFUNCTION FOLLOWING
PROLONGED INTUBATION

ROBERT E. WmTED, MD

CINCINNATI, OHIO

Prolonged endotracheal intubation in the adult is becoming more popular with the advent
of "soft" tubes and cuffs. The many deleterious effects of such long-term intubation on the
laryngotrachea have been extensively discussed in the literature. However, only sporatic atten
tion has been given to vocal cord paresis or paralysis. The University of Cincinnati Medical
Center experience with postintubation patients has shown that cord mobility disturbances are

relatively common. Sixteen patients are presented who have had similar clinical findings and
course following extubation. The clinical picture is that of a symmetrical vocal cord paresis or

paralysis associated with arytenoid and posterior commissure edema and erythema. Vocal cord
position is most often median or paramedian. A spontaneous recovery over days to weeks is
the usual course. During the recovery phase cord movement most often remains symmetrical;
however, full motion may occur in one cord before the other. In all patients abduction was

most limited and slowest to return. In this series the most significant effect has been aspiration.
Two patients developed a posterior commissure stenosis. This entity is believed to be due to
inflammation initiated by the tube and its movement against the posterior half of the endo
larynx. In particular, inflammatory involvement of the cricoarytenoid joints and interarytenoid
region best explain the clinical course. When mucosal ulcerations and granulation tissue are

superimposed on the immobilized cords interarytenoid scarring may lead to chronic stenosis.

That long-term intubation in the
adult may result in significant laryngeal
injury has been well-defined in the oto

laryngology literature. These problems
most commonly relate to granulomas or

stenosis.':" Direct injuries from intro
duction of the tube has been reported
as well." Additionally, several patients
have been reported to have developed
unilateral or bilateral vocal cord para
lysis following extubation.v" This para
lysis, whether permanent or transitory
has been presumed to be due to the re

current nerve pressure injury by the in
flated cuff in the subglottic area."

Despite extensive evidence that laryn
geal injury may occur in the context of
prolonged intubation, a frequent con

clusion is that significant injury is ex

tremely unusual. 7 Further, many of the
deleterious effects on the trachea have
been dealt with by advances in cuff de
sign and care. These factors combine to

encourage increasing lengths of intuba
tion time. Consistent with this view
point, the otolaryngologist now often
serves as a consultant for tracheotomy
or for those patients who have either
persisting or delayed problems follow
ing extubation.

The present report is from the Oto
laryngology Consultation Service at the
University of Cincinnati Medical Cen
ter. The active and ongoing involve
ment in care, once referral has been
made, has led to a new appreciation of
the laryngeal functional derangements
which not uncommonly follow early in
the postextubation phase. A recurring
clinical picture is presented which un

derscores the need for otolaryngologic
contribution to these patients' care.

METHODS AND MATERIALS

From June 1977 through December 1978,
there were 76 adult patients referred for eval
uation of regional problems related to intuba
tion. From this population 16 patients were

selected using the following predetermined
criteria:

1. Vocal cord paralysis or paresis follow
ing extubation.

2. Intubation time of five days or longer.
3. Absence of known, preexisting laryngo

tracheal abnormalities.
4. Minimum postextubation patient surviv

al of six months.

Additional patients were excluded because
of associated severe' head and neck trauma;
inhalation; or caustic ingestion.

The patients in this series were studied in
depth beginning with the point of referral.

From the Department of Otolaryngology and Maxillofacial Surgery, University of Cincin
nati Medical Center, Cincinnati, Ohio.
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TABLE 1. BRIMARY PROBLEM LEADING
TO INTUBATION

TABLE 3. REASON FOR
OTOLARYNGOLOGIC CONSULTATION

Problem
No. No.

Patients Reason Patients

Cardiac failure
Pulmonary failure
Drug overdose
Abdominal-pelvic trauma

Serial examinations by mirror and fiberoptic
laryngoscopy were done at set intervals. In
patients with tracheotomies, motion assessment
was done both with the tube plugged and un

pugged, and during coughing, swallowing
and phonatory effort. Radiographic evaluation
was obtained when allowed by the general
status of the patient. When feasible, patient
questionnaries provided supplementary infor
mation.

PATIENT POPULATION

This series is comprised of ten males
and six females with an age range of 24
to 68 years. The median age is 54 years.
The initial otolaryngology evaluation
was begun while the patient was in ei
ther the medical or surgical intensive
care unit (ICU). Table 1 outlines the
primary problems which led to the ini
tial requirement for respiratory support.

As in any ICU setting, the number of
variables involved per patient was great.
All patients were cared for by multiple
physicians. For each patient there was a

primary system failure, as well as asso

ciated medical and surgical complica
tions which led to the prolonged intu
bation. Each patient in this series had
assisted ventilation and nasogastric
tubes as part of the care requirements
for the majority of time that the endo
trachael tube was in place. All tubes
were orotrachael and met accepted
standards for construction, size, and
care. Table 2 outlines the length of time

TABLE 2. LENGTH OF INTUBATION
TIME

No.
Days

No.
Patients

8-9
,9-10
10-11
11-12
12-16
11.2 Median

2
3
4
3
4

4 Request for tracheotomy 10
5 Aspiration 1
5 Airway compromise postextubation 3
2 Inability to "plug" tracheotomy 2

that the endotrachael tube was continu
ously in place. The otolaryngology con

sultation was obtained initially by the
primary service for the reasons outlined
in Table 3.

INITIAL LARYNGEAL FINDINGS

There were ten patients referred for
tracheotomy after prolonged intubation
had occurred. This surgery was com

pleted in the operating room with the
endotrachael tube being removed at
that time. Direct examination of the
larynx uniformly showed good cord mo

tion. In two patients there was incom
plete closure of the posterior glottic
chink with a persisting deficit estimated
to be 2 to 3 mm.

Within 24 hours after tracheotomy, re

examination of the larynx revealed a re

curring picture of marked inflammatory
edema of the arytenoids, associated with
vocal cord paralysis. There was likewise,
a marked inflammatory response in the
posterior aryepiglottic folds and poster
ior false vocal cords.. In each patient the
findings were symmetrical. The true
vocal cord position was in adduction in
eight of these patients with two having
essentially paramedian positions and
open glottic chinks.

Three patients had elective removal
of the endotrachael tube in the ICU by
the primary service. Initially they had
good airways, but they became progres
sively obstructed within hours. Crash
reintubation was done in each case, with
the Department of Otolaryngology con

sulted for tracheotomy thereafter. The
initial laryngeal findings in these pa
tients corresponded to those described
in the preceding paragraph who had
been extubated for several hours. In the
elective-removal group, cord position
was essentially midline with a persisting
incomplete closure of the posterior glot
tis.
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TABLE 4. LARYNGEAL RECOVERY TIME
FOLLOWING EXTUBATION

Time (wks)
No.

Patients

0-1
1-2
1-4
1-16

10
3
2
1

A laryngeal evaluation on the remain
ing three patients was delayed several
days after the endotrachael tube had
been removed. In all of these there was

a significant but milder degree of in

flammatory arytenoid edema than the
patients evaluated earlier in their course.

Nevertheless, cord paralysis of a sym
metrical nature was noted in all three.
On initial evaluation in each instance,
the true vocal cords were in an essen

tially paramedian position with only
partial and incomplete adducting move

ments.

LARYNGEAL RESOL�ON

The initial symmetrical vocal cord pa
ralysis or paresis with arytenoid inflam
matory edema resolved in all patients.
The time required for a spontaneous
resolution was measured from the point
of extubation and is given in Table 4.
The pattem for resolution was similar in
all patients. There was progression from
paralysis to paresis to full recovery;
however, the degree of movement var

ied on a day-to-day basis. The earliest
movements to recovery in each instance
were those of adduction, with a slower
but progressive recovery toward full ab
duction. Complete adducting closure of
the posterior glottis closely paralleled
the recovery of full abduction. Fourteen
of the 16 patients maintained symmetri
cal recovery of movement betweeen the
two vocal cords. In two patients, one

cord recovered completely several weeks
prior to the opposite cord.

The inflammatory soft tissue laryn
geal findings roughly subsided as mo

tion retumed to normal. The aryepiglot
tic fold and false cord inflammatory
changes subsided earliest. Resolution of
arytenoid edema took longer, but was

compete by the time full cord motion
returned in all patients.
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ADDITIONAL FINDINGS

The regional symptoms elicited from
the patients in this series were surpris
ingly few. Of course, during the early
phases the patients were acutely and
severely ill which would tend to over

ride any but the most severe discomfort.
Throat pain was invariably present, and
swallowing made the discomfort worse

in each instance. Two patients initially
complained of odynophagia; however,
this symptom cleared early in the course

of resolution. Six patients had initial
tendemess to palpation of the thyroid
cartilage which rapidly subsided.

Three patients had endoscopy during
the early postextubation phases. These
studies confirmed the mirror and fiber
optic findings. All three had marked
"stiffness" of direct arytenoid rotation.

Fifteen of the 16 patients in this series
had tracheotomy tubes in place during
laryngeal resolution which makes docu
mentation of aspiration less meaningful.
Each of these patients had serial methy
lene blue swallows which showed free
aspiration of the dye into the trachea.
Radiographic contrast study was done in
two patients, and likewise demonstrated
free aspiration.

.

CLINICAL SIGNIFICANCE OF

LARYNGEAL DYSFUNCTION

Even though resolution of laryngeal
immobility spontaneously occured in all
patients, the clinical importance of this
dysfunction should be stressed. For this
series, two patients developed laryngeal
sequellea. Both developed the clinical
findings which were described following
extubation, with spontaneous resolution
to a point of normal adduction and near

ly complete retum of abducting move

ments at 10 and 16 davs. At that point,
both patients were discharged to be fol
lowed by their primary physicians. At
two and four months respectively they
returned with a several-week history of
progressive airway obstruction. Subse
quently, both patients progressed to a

midline fixed vocal cord on the basis of
posterior commissure stenosis which was

confirmed and corrected surgically in
each instance. It is believed that the
early immobility allowed organization
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of posterior commissure fibrosis which
achieved clinical significance as the scar

contracted during the healing phase.
Fourteen of the 16 patients developed

or experienced worsening of pneumon
itis within 48 hours of extubation. Clin
ically, this event was accompanied by
acute hypoxia, fever and radiographic
findings of new lower lobe infiltrates
suggestive of aspiration. One patient
was started on oral liquids by the pri
mary service and subsequently devel
oped a lung abscess. During this period,
the laryngeal examinations on all pa
tients showed incomplete glottic closure.
Despite other possible explanations for
pneumonitis in these ICU patients, the
laryngeal dysfunction is felt to play a

significant contributing role.

Three patients developed unexpected
upper airway obstruction following extu
bation which required crash reintuba
tion and an emergency tracheotomy. In
each of these instances the only point of
airway obstruction was at the glottic lev
el. Three additional patients had delay in
tracheotomy decannulation because of
slow resolution of the cord paralysis.
One patient showed no truly significant
effects from the laryngeal findings
which resolved rapidly.

DISCUSSION

A recurring clinical picture of laryn
geal dysfunction following prolonged in
tubation in the adult has been pre
sented. The incidence of occurrence is
not known for this type of patient popu
lation, however it is felt not to be un

common. It is believed that these laryn
geal effects are brought about by the
mechanical trauma of the tube as it
rides within the posterior endolarynx.
This traumatizing force is constant and
ongoing, related to tube movement, re

flex, and laryngeal movements against
the tube. When extubation occurs, a re

sturn of full arytenoid motion initiates
what clinically appears to be a traumatic

cricoarytenoid arthritis as a fundamental
element. Montgomery's studies of acute

cricoarytenoid arthritis in other patient
populations show remarkable similari
ties to the events in these patients." Ad
ditional factors which may playa role
include the mechanical effects of ede
ma, inflammatory involvement of intrin
sic laryngeal musculature and perhaps
motor nerves as well. Resolution of this
process occurs spontaneously following
extubation, with the majority of patients
returning to normal laryngeal mobility
rapidly.

The clinical significance of even tran
sient laryngeal dysfunction is evident to
the otolaryngologist and reinforced from
the examples given. Perhaps most im

portantly, the loss of laryngeal sphinc
teric function allows aspiration with de
leterious pulmonary effects. It should be
noted that in addition to vocal cord pa
ralysis with the usual finding of incom
plete posterior glottic closure, there is
inflammatory edema of the aryepiglottic
folds, false cords and arytenoids as well.
All of these effects combine to cause

transient loss in the three-tier laryngeal
closure mechanism. The resultant aspira
tion that occurs may be catastrophic for
an already acutely and chronically ill
patient with minimal reserves. Morbidity
and mortality may occur without recog
nition of the primary organ failure,
which is the larynx.

A reassessment of laryngeal tolerance
to prolonged intubation is needed. Em
phasis on the early functional derange
ments which occur must supplement the
well appreciated long-term sequelae.
Prevention of the problems presented in
this series remains the best approach,
This can only be achieved by continued
efforts to minimize the quantity of
trauma with tube design and tube care.

Further, the duration of unpreventable
trauma delivered to the endolarynx must
be reduced by earlier tracheotomy in
these patients.
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DISCUSSION

ROBERT E. WHITED, MD (closing): The
point about the posterior commissure stenosis
is that in patients who develop this early
transitory paralysis or immobilities, presumab
ly do so on the basis of a traumatic cricoary
tenoid arthritis. When followed prospectively
this early immobility in these two patients last
ing in one instance 10 days and in the other
instance 16 days, they were discharged from
the hospital with a return of motion and over

the next several months gradually came in less
and less abduction so that they eventually re

sulted in midline fixed cords on the basis of
what was surgically confirmed and surgically
corrected as a submucosal posterior commis
sure stenosis. So it is presumed that this early

immobility did allow deposition of scar tissue
such that as that scar tissue matured over the
next two to three months, they developed this
progressive midline fixation. of the cord.

GABRIEL F. TUCKER, MD (Chicago, Illi
nois): I feel I must make one further com

ment on Dr. Whited's paper. I appreciate his
use of the term immobility or dysfunction but
I am seriously concerned that this paper will
be indexed in the literature as using the term

paralysis. I think paralysis means a very spe
cific neuromuscular dysfunction and I don't
think he has shown us any reason to use this
term. I would hope that in the final paper the
word paralysis will not be used.
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Spasmodic dysphonia is a severe disorder of phonation accompanied by extreme tension of
the entire phonatory system. The expressive functions of speech such as laughter, singing, and
whispering are much less affected if at all. Psychotherapy, speech therapy, stimulant and psy
chotropic drugs, hypnotism and acupuncture have all been tried as treatment without success.

In 1976, Dedo reported 34 patients who were managed with recurrent laryngeal nerve section
for spasmodic dysphonia. All of these patients had marked improvement in voice with relief
of spasticity. Twenty-two patients with documented spasmodic dysphonia present for at least
one year have been managed at the Cleveland Clinic since Dedo's report. None of them had
any improvement with conventional voice therapy and were subjected, therefore, to recurrent

laryngeal nerve section.

Spasmodic dysphonia is a rare disease
of phonation characterized "by a strain
ed, creaking, and choked vocal attack,
a tense and squeezed voice sound that
is accompanied by extreme tension of
the entire phonatory system."! The ex

pressive functions of speech such as

laughter, singing, and whispering are

much less affected, if at all.

In 1976, Dedo2 reported 34 patients
who underwent recurrent laryngeal
nerve section for this condition and ob
tained marked improvement in voice
with relief of spasticity. Because of
those results, recurrent laryngeal nerve

lysis was performed on 22 patients with
spasmodic dysphonia at the Cleveland
Clinic. This paper reports the results ob
tained in these patients.

METHODS AND MATERIALS

Thirty-five patients with diagnosis of spas
modic dysphonia are currently being followed
at The Cleveland Clinic Foundation. Those pa
tients who had undergone at least one year of
speech therapy without Significant improve
ment were considered potential candidates for
recurrent laryngeal nerve lysis. Twenty-nine
of these patients underwent preoperative eval
uation of potential voice improvement by in
jecting 5-10 cc of Xylocaine® 1% into the area
of the point of entry of the recurrent laryn
geal nerve into the larynx to create a tempo
rary nerve block. This was accomplished by

preparing the neck and turning the head to
the opposite side. A small weal was raised at
approximately the level of the cricothyroid
membrane just anterior to the sternocleidomas
toid muscle. Using a long spinal needle, the
injection was then achieved by directing the
needle at the palpated point representing the
inferior cornu of the thyroid cartilage. Ap
proximately 1 cc of Xylocaine was then in
jected incrementally in this area until repeated
phonation by the patient showed a clinical
improvement. At this point the needle was

withdrawn and the patient examined by mir
ror laryngoscopy. When this. study confirmed
that unilateral cord paralysis had been
achieved, postinjection voice recordings were

obtained. Fourteen of the patients underwent
bilateral Iniection in this fashion, the individ
ual 'procedures being separated by several
days time. In those cases in which both sides
were injected and recorded, the tapes were

played back and the patient, the speech pa
thologist and the otolaryngologist jointly de
cided which side gave the better voice result.
Twenty-two of the 29 patients subsequentlyunderwent recurrent laryngeal nerve lysis. In,
five patients, in whose cases initial successful
results later deteriorated, subsequent ipsilater
al superior laryngeal nerve lysis was also car
ried out. All patients in the series have been
followed postoperatively by the laryngologist
and speech pathologist with sequential voice
recordings. The length of follow-up has varied
from a minimum of six months to a maximum
of three years.

SURGICAL TECHNIQUE
Recurrent Laryngeal Nerve Lysis.

The head is rotated to the side opposite
From the Department of Otolaryngology and Communicative Disorders, The Cleveland Clinic

Foundation, Cleveland, Ohio.
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Fig. l. Mobilization of the superior
pole of the thyroid gland and identifica
tion of the recurrent laryngeal nerve at

the cricothyroid joint ( arrow).

that to be operated upon. A horizontal
incision is made in a skin crease at the
level of the cricothyroid membrane. The

strap muscles are identified after ele
vation of superior and inferior flaps and
they are separated in the midline. Hav

ing been mobilized in this fashion, the
strap muscles are retracted laterally and
the cricoid cartilage identified. If neces

sary, the superior pole of the thyroid
gland is mobilized at the same time. Dis
section in this area allows an approach
to the cricothyroid joint (Fig. 1). The
nerve is consistently identified inferior
to this point in the tracheoesophageal
groove. After identification of the nerve,
a 1-2 em segment is carefully exposed
and without applying any traction, ex

cised cleanly for subsequent studies. A
small drain is placed and the wound
closed in layers in the usual fashion.

Superior Laryngeal Nerve Lysis. In
cision is made in a skin crease just below
the upper border of the thyroid cartil
age. The incision is then carried through
skin, superficial fascia and platysma to

expose the greater cornu of the thyroid
cartilage. Dissection in this area will
identify the neurovascular bundle and
retrograde dissection from this point al
lows identification of the external branch
of the superior laryngeal nerve which is

Fig. 2. Identification ( arrow) of the
external branch of the superior laryngeal
nerve by retrograde dissection from inter
nal branch.

then traced downward to its point of
entry into the cricothyroideus muscle
(Fig. 2). Following positive identifica
tion, a 1-2 em segment of the nerve is
excised for later studies. The wound is
closed in layers with a small drain.

RESULTS

Of the 29 patients who underwent
temporary vocal cord paralysis by Xylo
caine injection, all but one exhibited
marked improvement in voice quality
with relief of spasm and facial grimac
ing. All of the 14 patients who were sub
jected to bilateral sequential recurrent

laryngeal nerve injection performed on

separate days exhibited a distinct dif
ference in the quality of improvement
obtained from one side or the other.
When the postinjection recordings were

compared, the three decision-making
observers agreed unanimously that one

side provided a better voice quality with
less spasticity, less breathiness and
greater ease of sound production. In
each such case it was this "better" side
that was chosen for subsequent nerve

lysis.
Of the 22 patients who underwent re

current laryngeal nerve lysis, 13 had the
procedure performed on the right re

current laryngeal nerve and nine on the
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TABLE 1. RESULTS OF RECURRENT
LARYNGEAL NERVE SECTION

Total patients
Right
Left

Initial improvement
Late recurrence

13
9

left recurrent laryngeal nerve (Table
1). All patients operated upon in this
manner demonstrated distinct improve
ment in symptomatology. Such improve
ment was defined as clear, unhalting
speech with relief of spasmodic quality
and improved ease of sound production
as compared to presurgical recordings.
Such improvement was agreed to unani

mously by all three observers (otolaryn
gologist, speech pathologist and pa
tient) in every case.

Five patients ultimately developed
some recurrence of spasmodic dys
phonia: one 4 months, one 7 months,
one 8 months, one 11 months, and one

22 months following surgery (Table 2).
All of these patients underwent subse
quent ipsilateral superior laryngeal
nerve lysis. Two of them achieved either
complete or significant improvement in
voice with loss of the spasmodic quality
as a result of this surgery. The remain
ing patients who underwent superior
laryngeal nerve lysis gained no im
provement and are considered complete
failures. Several of the 22 patients un

dergoing recurrent laryngeal nerve lysis
exhibited an initial breathiness in addi
tion to the loss of the spasmodic quality
of voice. All but one of these recovered
to what were considered good levels
without further intervention within a

matter of several days to a maximum of
three weeks. In one case the persistent
breathiness was of such severity that a

Teflon® injection was performed nine
months after surgery. This gave a very
good voice result and this improvement
has been maintained without evidence
of recurrence of spasmodic dysphonia.

DISCUSSION

In 1938, Berendes' described spas
modic dysphonia as a typical neurosis.
Robe et al" were the first to consider it
an organic disorder of the central ner-:

vous system. Ninety percent of their pa
tients had abnormal electroencephalo-

TABLE 2. RECURRENT PLUS
IPSILATERAL SUPERIOR LARYNGEAL

NERVE SECTION
22

Total patients
Initial improvement

22 Failure

5
2
3

5
grams and 83% had other pyramidal
tract signs. Aronson et al" agreed that
spasmodic dysphonia might have an or

ganic etiology. They found abnormal
neurologic examinations in 20 of the 27
patients they reported.

In 1976, Ded02 reported sectioning of
the recurrent laryngeal nerve in 34 pa
tients. All of his patients were pleased
with their resulting voices. However,
several had mild residual hoarseness and
breathiness. He theorized that by para
lyzing one vocal cord in the paramedian
position, the contralateral cord could be
considered "precompensated," due to its

preexistent ability to adduct across the
midline.

From a histologic standpoint, study of
the sections of recurrent laryngeal nerve

removed at surgery has tended to con

firm the organic basis for this disease
process. Ded02 found nerve bundle
groups that did not stain for either mye
lin or axones by light microscopy. He
found no active breakdown of myelin
by macrophages, however. These find
ings seemed consistent with a demyelin
ating process in 30% of the patients ex
amined.

Bocchino and Tucker" studied electron
microscopic histology in recurrent
laryngeal nerves removed for spas
modic dysphonia. They found seg
mental demyelinization in all cases ex

amined. Control cases did not show any
of these changes. The axones were not
ed to be normal except for occasional
secondary changes resulting from ex
tensive demyelinization. It was their
opinion that spasmodic dysphonia, what
ever its ultimate cause, resulted in pe
ripheral demyelinization and that the
disease might be related to other cranial
nerve syndromes in which similar his
topathologic findings have been report
ed.

It is noteworthy that all patients in
whom bilateral preoperative recurrent

laryngeal nerve injections were under-
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taken demonstrated a significant dif
ference in voice quality from one side to
the other. Since the better voice result
was chosen for laryngeal nerve section
and since demyelinization was identi
fied in essentially every case by elec
tron microscopy, some evidence has
been produced to suggest that the dis
ease process is, indeed, a bilateral one.

This conclusion is based on the fact that
the better voice result should be ob
tained when the less active cord is para
lyzed, leaving the more abnormal (thus
more strongly adducting) cord intact. If,
under those circumstances, pathologic
changes have been identified in every
nerve removed, it would seem that the
disease process involved both nerves.

CONCLUSION

Surgical lysis of the recurrent laryn-

geal nerve may be regarded as an ac

ceptable approach to patients with spas
modic dysphonia, in those cases in
which conventional therapy has failed.
While not every patient will have per
sistently successful results from this op
eration, subsequent lysis of the ipsilat
eral superior laryngeal nerve can give a

good long-term result in nearly every
case. Further long-term experience with
recurrent laryngeal nerve lysis for spas
modic dysphonia is needed before this
procedure can be presumed to be per
manently effective.

Continued experience both. clinically
and with histopathologic examination
of excised recurrent laryngeal nerves

continues to support the view that spas
modic dysphonia is an organic disease
process rather than one of purely psy
chological origin.
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Four patients with spastic dysphonia refractory to speech and phychiatric therapy were

treated by crushing the recurrent laryngeal nerve. Vocal cord paralysis was produced in all
patients. Vocal spasticity subsided in all patients. Vocal cord motion returned in four to six
months. Three of four patients remained free of spasticity for a minimum of 24 months.

In 1976 Dr. H. Dedo presented to the
American Laryngological Association
the sectioning of the recurrent laryngeal
nerve for the treatment of spastic dys
phonia.' This was a radical treatment ap
proach for a disease which was thought,
by most, to be psychogenic in origin. Dr.
Dedo was courageous and deserves great
credit for reawakening the interest in
this disease by laryngologists , speech
therapists and psychiatrists. He is re

sponsible for the recent clinical investi
gative climate and above all the grate
ful patients, who prior to this surgical
approach were relegated to a life with
significant disability.

Even though the success of recurrent

laryngeal nerve sectioning is unchal
lenged, there has been reluctance by
some laryngologists to permanently
paralyze the recurrent laryngeal nerve.

Som and Biller in a letter to the editors
in 1977 described the successful treat
ment in a patient with spastic dysphonia
by crushing the recurrent laryngeal
nerve. 2

The purpose of this paper is to de
scribe the long-term results in a small
number of patients who were treated by
recurrent laryngeal nerve crush.

METHODS AND MATERIALS

Four patients (two females and two males)
with a clinical diagnosis of spastic dysphonia
were treated by crushing the left recurrent

laryngeal nerve (Table 1). The duration of
the disease prior to surgery varied from 2 to
20 years. The initiating factors were thought
to be, by the patients, emotional strain in
one and upper respiratory infection in three.

The four patients at various times during the
disease had received both speech and psychia
tric therapy. One patient considered speech
therapy to have improved the voice minimally.
All patients had clinical relief of their vocal
spasticity following paralysis of the vocal cord
by Xylocaine® injection of the left recurrent

laryngeal nerve. Voice recordings were ob
tained prior to surgery. The procedure of re

current laryngeal nerve crush was performed
under general anesthesia. Following mobiliza
tion of the thyroid lobe, the left recurrent

laryngeal nerve was isolated and crushed with
a hemostat.

RESULTS

There were no complications relating
to the surgery (Table 2). Postopera
tively, the left vocal cord was paralyzed
in all patients and there was complete
resolution of the vocal spasticity as

judged clinically and by comparison of
pre- and postoperative recordings.
Three of the four patients had slight hus
kiness of their voices which subsided
within seven days. Three of four patients
continued to have the typical breathing
pattern which was present prior to sur

gery. The abnormal breathing pattern
returned to normal following one or

two sessions with the speech thera
pist. The patients were followed at

monthly intervals postoperatively. The
left vocal cord motion returned in four
to six months. Three patients were fol
lowed 20, 29 and 30 months respectively
and remained free of dysphonia. One pa
tient with return of vocal cord motion at
four months experienced a return of
spastic dysphonia, although of less sever

ity than before surgery.

DISCUSSION
. Although the results of recurrent laryn.

From the Mount Sinai Medical Center, New York, New York.
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TABLE 1. MATERIAL

Pt. Sex Age

H.D. M 46

E.K. F 51
R.C. M 42
H.S. F 58

URI - Upper respiratory infection.

geal nerve section have been excellent,
the fact remains that an important
motor nerve is sacrificed. The perma
nent loss of function of the recurrent

laryngeal nerve may have deleterious
effects on the patient in the future. In
volvement of the contralateral recurrent

laryngeal nerve by viral infections, dia
betic or other neuropathies, cerebral
vascular disease, intrathoracic or medias
tinal disease, thyroid disease, external
trauma or intubation may result in a pa
tient with a bilateral vocal cord pa
ralysis. Similarly, the paralyzed vocal
cord frequently is an early diagnostic
sign of treatable disease. Also to be
considered is the possibility of subse
quent vocal cord atrophy resulting in
a lateralized cord and a breathy voice.
For these reasons some laryngologists
are hesitant to sever electively the re

current laryngeal nerve.

TABLE 2. RESULTS OF NERVE CRUSH

Return%VC Follow- Re-
Pt. Motion mo) Up (mo) suus

H.D. 6 30 S
B.K. 6 29 S
R.C. 5 20 S
H.S. 4 6 F

vc - Vocal cord; S - Success; F - Failure.

"Cause" of
Psychiatric Improvement
& Speech With

Dysphonia Therapy Therapy

URI Yes None
URI Yes None

Emotional Stress Yes Slight
URI Yes None

Crushing the recurrent laryngeal nerve

is an alternative procedure which pro
duces successful results with ultimate
preservation of vocal cord motion.

Dedo postulates that spastic dysphon
ia is related to a disturbance of the pro
prioceptive control of the vocal cord.
The cause, most likely viral, affects the
sensory fibers with preservation of the
larger motor fibers. The success of the
nerve crush may be related to the per
manent damage of the proprioceptive
fibers while the motor fibers are capable
of regeneraton.

Two years after the nerve crush,
three of the four patients are without evi
dence of dysphonia. Indirect view of the
larynx shows normal cord motion. The
single failure developed returnof vocal
cord mobility at four months along with
spasticity. The early return of mobility
may reflect insufficient crushing injury
at the time of surgery. The authors are

satisfied with the results of the nerve

crush and will continue to use this meth
od in the treatment of spastic dysphonia.
The early results indicate that crushing
of the laryngeal nerve, rather than laryn
geal nerve section, may be the preferred
treatment.
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DISCUSSION OF PREVIOUS TWO PAPERS

HERBERT H. DEDO, MD (San Francisco,
California): It is very nice to have other peo
ple find spastic dysphonia interesting and feel
that recurrent nerve section does have a place
in treatment of this disorder. I stopped doing
lidocaine block after the first 100 or so, be
cause by then I was satisfied that I could di-

agnose the disorder more reliably with my ear,
and because that needle does hurt. Also, in
the gross cases of spastic dysphonia, you real
ly don't need to do the lidocaine injection to
make the decision whether or not to do the
surgery and in the mild forms of spastic dys
phonia it was possible to be misled by the re-
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sult, because of the initial breathiness. The
other misleading effect is that it is difficult to

paralyze the recurrent nerve at the inferior
cornu of the thyroid cartilage without having
some of the Xylocaine® drift up and paralyze
the external branch of the superior laryngeal
nerve. The key to diagnosis is the need to lis
ten with the ear.

I am worried that somebody is going to sec

tion a recurrent nerve in the wrong type of pa
tient. The most common mistake in diagnosis,
in my experience, is that I've been sent pa
tients who have what I call whisper dysphonia.
To me, spastic dysphonia means the vocal
cords are too tight together during phonation.
Ordinarily a spastic dysphonic can laugh and
sing clearly and yet have this tightness in the
voice in running speech.

I've had equal results with nerve block on

each side and with surgery on each side. I
now do the recurrent laryngeal nerve section
on the left because of the greater theoretical
risk of later spontaneous paralysis on the left.

I understand the reluctance to section this
nerve by Drs. Som and Biller, and their pref
erence for crushing it or the superior laryngeal
nerve. In my experience the superior laryngeal
nerve block just gives a very minor reduction

of spasticity and thus is insufficient as the pri
mary procedure. As far as crushing the nerve

is concerned, I have done this in three patients
and when the mobility of the cord returned
after three to six months, the spasticity simul
taneously returned. The disadvantage of the
nerve crush is that if the spasticity does come

back, a second operation is necessary and it is
harder to find the nerve when there is scar

from a prior operation.
In the 3-5% where the voice is still too

breathy or weak one year postoperatively I do
a Teflon® injection but underinject or the
spastic dysphonia will return. I know a patient
where it was done at four months and he rede
veloped spasticity because the larynx had not

fully stabilized. If they get some spasticity
back, as we have seen happen in about 3-5%
of over 210 of these patients, and if it's mild
you can section the superior laryngeal nerve

because recurrent nerve paralysis puts the
cord in the paramedial position while recur
rent plus superior nerve paralysis puts it in
the intermediate position. If marked spasticity
comes back, superior laryngeal nerve section
will be insufficient so we now do a vocal cord
thinning operation, such as I described at the
Western Section of the Triological Society,
when we find a convex vocal cord after Teflon
injection.
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FIRST EXECUTIVE SESSION

April 1, 1979

The first Executive Session of the One Hundredth Annual Meeting was con

vened at 8:00 A.M. in the Ballroom of the Century Plaza, Los Angeles, California,
John F. Daly, MD of New York City, New York presiding.

The following candidates, having been recommended for Fellowship by the
Council were unanimously elected:

To Active Fellowship:
Thomas C. Calcaterra, MD, Los Angeles, California

Charles J. Krause, MD, Ann Arbor, Michigan
Francis E. Lejeune, Jr., MD, New Orleans, Louisiana

Eugene M. Myers, MD, Pittsburgh, Pennsylvania
Myron J. Shapiro, MD, Livingston, New Jersey
Gershon J. Spector, MD, St. Louis, Missouri'

M. Eugene Tardy, Jr., MD, Chicago, Illinois

Harvey M. Tucker, MD, Cleveland, Ohio

To Emeritus Fellowship:
G. Slaughter Fitz-Hugh, MD, Charlottesville, Virginia

Following their election the new Active Fellows were introduced to the Asso
ciation by their respective sponors, presented with certificates of Fellowship and
welcomed by President Daly.

The following Fellows were elected as members of this year's Nominating
Committee:

DeGraff Woodman, MD, Chairman

F. W. Davison, MD

Johnson Putney, MD

Alden H. Miller, MD

Joseph L. Goldman, MD

The following Officer's reports were submitted and duly accepted:

Report of the Secretary

Report of the Treasurer

Having heard the Treasurer's Report it was duly moved, seconded, and passed
that there be a dues increase to $150.00 per year; the initiation fee is increased to
$200.00.
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SECOND EXECUTIVE SESSION

April 2, 1979

The second Executive Session was opened by President Daly at 8:30 A.M.
Annual Reports of the following Officer and Representative to another organization
were received.

Report of the Librarian, Historian and Editor

Report of the Representative to the American College of Surgeons
President Daly and Secretary Trible then explained to 'the Society the process

whereby a review of our tax status had brought to light the fact that we had been
dropped as a corporation by the State of New York in 1953. Our legal counsel has
advised reincorporation in the District of Columbia. This is now in process. We

already have verbal assurance from the Internal Revenue Service of our tax exempt
status. At this moment there are actually two corporations; the old one founded in
New York and the new, based in Washington. As the reorganization proceeds, the
assets and the membership will be voted into the new corporation.

After the Scientific Session, the Executive Session was reconvened by Presi
dent Daly who prefaced the Report of the Nominating Committee with a state
ment as to Dr. John Conley's inability to aocept nomination to the Council because
of ill health. Dr. Woodman then presented the Report of the Nominating Commit
tee. After a brief organizational meeting the directors announced their organiza
tion for the year 1979-80 as follows:

President: John A. Kirchner, MD

First Vice-President: Albert H. Andrews, MD

Second Vice-President: Seymour R. Cohen, MD

Secretary: William M. Trible, MD

Treasurer: Harold G. Tabb, MD

Historian, Librarian and Editor: Gabriel F. Tucker, Jr., MD

First Councilor: Stanton A. Friedberg, MD

Second Councilor: Charles M. Norris, MD

Third Councilor: Charles F. Ferguson, MD

Fourth Councilor: John F. Daly, MD

Following the election of the new officers, First Vice-President Andrews
presented the pin to retiring President Daly who thanked the Association and all
who had helped make the year and the program of the Annual Meeting success

ful. First Vice-President Andrews then adjourned the meeting.
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REPORT OF THE SECRETARY

The membership at the present time is 7 Honorary, 34 Emeritus, 96 Active,
14 Corresponding, for a total of 151. This represents a loss of 2 Emeritus and 2

Corresponding but 6 more Active members than last year. The Honorary status
remains unchanged.

Much thanks for the success of our local meeting should go to Dr. Alden
Miller who again has given yeoman's service to this Association.

Our banquet tonight will be at the Beverly Hills Hotel. The reception starts
at 6:30 p.m. This is an estimated 5-minute taxi ride.

We have available centennial plates and centennial histories for sale for those
who wish an extra copy. If anyone failed to receive theirs last year, please let me

mow.

Our 1980 meeting will be April 14-15 at The Breakers in Palm Beach, Florida.
We have advanced our position one day to accommodate a switch with the Ameri
can Broncho-Esophagological whose meeting will adjoin an International Broncho
Esophagological meeting at The Breakers the preceding week. The 1981 meeting
will be May 3-4 at the Bayshore Inn in Vancouver, B.C. The 1982 meting will
again be at The Breakers. I might mention parenthetically that the COSM group
has options on The Breakers every even year through the year 2000.

In conclusion I wish to thank the Council for their help, especially President
Daly and Treasurer Tabb.

Respectfully submitted,
William M. Trible, MD
Secretary

REPORT OF THE TREASURER

AMERICAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF ASSETS AND FUND BALANCES

MARCH 15, 1979

ASSETS
GENERAL FUND

Cash .

TRUST FUND
Current Assets:

Cash - overdraft - due from General Fund $ (1,364 )
Savings Certificate - First Federal Savings and Loan . . . . . . . . . . .. 10,000
Savings Bond - Girard Bank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25,000
U. S. Series H Bonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6,500
7�f% Treasury Notes 29,955
Treasury Bill 9,072
Deposit 600

Total 79,763
Investments (Note 2) :

---

Common stocks 13,980
Mutual fund 37,025

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51,005
TOTAL ASSETS

--

FUND BALANCES
GENERAL FU'ND .

TRUST FUNDS
'

.

TOTAL FUND BALANCES .

$ 1,816

130,768
$13,2,584

$ 1,816
130,768

$132,584
See accompanying notes to financial statements



Interest income (Note 2) :

Savings bond - Girard Bank $1,907
U. S. Series H Bonds 472 $ 2,379

Dividends on common stocks and mutual funds (Note 2) �. . . . . . 2,358
Total 4,737

Donations:
Baker fund 236
Memorial fund 2,000

Total .

DISBURSEMENTS:
Baker fund:

Honorarium - Dr. Raymond Fink - Baker memorial lecture
Brochures - Valley Press .

Brochures - Annals Publishing Co. . .

Total
'

.

EXCESS RECEIPTS OVER DISBURSEMENTS .

FUND BALANCE, April 1, 1978 .

FUND BALANCE, March 15, W79 .

EXECUTIVE SESSIONS

AMERICAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF EXCESS DISBURSEMENTS OVER RECEIPTS

GENERAL FUND
FOR THE PERIOD APRIL 1, 1978 THROUGH MARCH 15, 1979

RECEIPTS:
Dues .

Centennial assessments .

Sale of banquet tickets .

Sale of transactions .

Council dinner .

Centennial plates and books .

Interest income (Note 2):
Savings account $ 62
Savings certificate - First Federal Savings and Loan 576
7�f% Treasury note 1,678

Total
--

DISBURSEMEJNTS:

Expenses of annual meeting - 1978
Reception and banquet 7,972
Programs, inserts and certificates 864
Guest of honor - hotel and travel 976
Miscellaneous 38

Transactions and editorial expense .

Council expenses .

Commemorative books and plates .

General expenses:
Legal expense .

Stationery, printing and postage .

Officer honorariums .

Accounting '

.

Clerical .

Miscellaneous .

Foreign exchange expense .

Total .

EXCESS DISBURSEMENTS OVER RECEIPTS .

FUND BALANCE, April 1, 1978 .

FUND BALANCE, March 15, 1979 .

2,305
2,169
1,200

600
242

26
8

See accompanying notes to financial statements

AMERICA<N LARYNGOLOGICAL ASSOCIATION
STATEMENT OF EXCESS RECEIPTS OVER DISBURSEMENTS

TRUST FUNDS
FOR THE PERIOD APRIL 1, 1978 THROUGH MARCH 15, 1979

RECEIPTS:

See accompanying notes to financial statements
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$ 8,600
600

4,690
3,750

82
1,388

2,316
21,426

9,850
6,544
4,097
8,541

6,550
35,582

(14,156 )
15,972

$ 1,816

2,236
6,973

500
214
586

1,300
5,673

125,095
$130,768
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AMERICAN LARYNGOLOGICAL ASSOCIAnON
STATEMENT OF INDIVIDUAL TRUST FUNDS

MARCH 15, 1979

Fund
Balance
4/1/78

Daniel C. Baker, Jr.
Memorial Fund $ 30,483

Casselberry Fund . . . . . . .. 12,609

Johnston Fund. . . . . . . . .. 11,941
DeRoaldes Fund. . . . . .. . 7,137
Newcomb Trust Fund 4,687
Newcomb Prize Fund .. 1,095
Research Fund 38,184
Memorial Fund 18,959

Total $125,095

Receipts
Disburse-

Donations ments

Fund
Balance
3/15/79

s 30,573
13,087
12,393
7,407
4,865
1,136

40,348
20,959

$130,768

Transfers

$1,154
478

452

270

178

41

1,446
718

$4,737

$ 236 $1,300

s 718

(718)

$

2,000

$2,236 $1,300

See accompanying notes to financial statements

AMERICAN LARYNGOLOGICAL ASSOCIAnON
STATEMENT OF CHANGES IN FUND BALANCES

FOR THE PERIOD APRIL 1, 1978 THROUGH MARCH 15, 1979

FUND PROVIDED BY:
Excess receipts over disbursements - Trust Fund $ 5,673,

FUND APPLIED TO:
Excess disbursements over receipts - General Fund 14,156
Purchase of Treasury Bill ."........................................... 9,072
Deposit 600

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 23,828

NET DECREASE IN FUNDS $ ( 18,155)
CHANGES IN FUND COMPONENTS:

Increase (decrease) in fund accounts:

Cash - General Fund $ ( 14,156)
Cash - Trust Funds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. (3,999 )

DECREASE IN FUNDS $ ( 18,155)
See accompanying notes to financial statements

AMERICAN LARYNGOLOGICAL ASSOCIAnON
NOTES TO FINANCIAL STATEMENTS

1. Summary of Significant Accounting Policies

The organization uses the cash basis method of accounting and is a nonprofit entity
exempt from Federal and State income taxes.

Excess cash over anticipated disbursements is transferred from the checking account to
the savings account to earn interest.

2. Allocation of Investment Income

Interest on Series H government bonds, Girard Bank savings bond and dividends on

common stock and the mutual fund are credited as income to the Trust Fund.

Interest on the savings and loan certificates, on the savings account, and on the 7��%
Treasury notes is credited to the General Fund.

Trust Fund income is further allocated to each fund in the ratio the fund bears to the
total value of the trust funds at the beginning of the year, except that by action of the Coun
cil, January 3, 1976, current income from the Memorial Fund is transferred to the Principal
and Retained Earnings of the Research Fund.
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3. Centennial Assessments

The following information is provided in regard to the centennial meeting held in Palm
Beach, Florida in April, 1978.

The General Fund balance includes a centennial assessment of $100 per member as

sessed four years ago and collected over that period of time, plus a banquet surcharge of $35
per member assessed for current period. As of March 15, 1979 a total of $14,435 has been
collected. The receipts and disbursements span more than the current fiscal period, therefore
comparability is impaired.

REVENUES:

Centennial assessment $9,775
Banquet surcharge 4,660

Total Assessments .

Sale of books and plates .

Total Revenues .

EXPENSES:

Annual Meeting:
Dinner, gratuity and tax $4,023
Cocktails .

Speaker - travel and hotel .

Programs , , .

Coasters ' " " .

Orchestra .

Coffee and cokes .

Menus

Photographs .

Engraving . � .

Registrar .

Tickets .

Books:

History .

Printing and binding .

Art work and typing .

Shipping and handling .

Plates:

Wilton Armetale .

Art work .

Shipping and handling .

Total Expenses .

EXCESS OF DISBURSEMENTS OVER RECEIPTS .

$14,435
1,423

15,858

1,373
976

864

741

655

448

359

43

38

26

20 9,566

2,250
3,919

793

739 7,701

1,992
400

739 3,131
20,398

$( 4,540)

4. Due to cumulative donations to the Memorial Fund totaling $500 each, three members have
reached benefactor status this year, they are:

John F. Daly
Joseph L. Goldman

Charles M. Norris



AMERICAN LARYNGOLOGICAL ASSOCIATION
GENERAL FUND - RESUME

April 1,
1978

For the Year Ended March 31, Through
March 15,

1971 1972 1973 1974 1975 1976 1977 1978 1979

EXPENSES:

Annualmeeting .... $ 3,254 $ 4,746 s 3,899 $ 5,204 $ 4,525 $ 5,664 $ 3,615 $ 6,930 $ 18,391

Council............ 2,396 3,168 1,447 1,800 1,360 1,906 2,042 3,348 4,097

Transactions........ 3,221 3,654 3,477 2,833 5,124 4,458 4,824 4,124 6,544

General............ 1,934 2,021 940 3,279 3;697 2,373 4,585 5,512 6,550
--

Totals............ 10,805 13,589 9,763 13,116 14,706 14,401 15,066 19,914 35,582

INCOME............ 9,021 13,179 12,411 14,723 13,284(1, 16,752(1, 16,6210 14,788° 21,426

GAIN(LOSS) ...... $( 1,784) $ (410) $ 2,648 $ 1,607 $( 1,422) $ 2,351 $ 1,555 $(5,126) $(14,156)

*Excluding Centennial Assessments.
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AMERICAN LARYNGOLOGICAL ASSOCIATION
TRUST FUND INVESTMENTS

MARCH 15� 1979

April 1, 1978
Through

March 15, 1979

Cost High Low

Share
Value

3/15/79
STOCK PORTFOLIO:

COMMON STOCKS:

American Telephone
and Telegraph $10,790

International Business
Machines 1,321

McDonnell-Douglas
Corp. 1,194

McIntyre Porcupine . . . . . . 675

$13,980

119

Market
Value

Shares 3/15/79

6U� 61% 61% 200 $12,275

3089� 305�4 306}� 10 3,069

31� 3m� 30% 165 5,053
30 29 2m4 15 439
-- -- -- -

$20,836

MUTUAL FUND:

Massachusetts Investors
Trust $37,0250 10.81 $22,388

March March
15, 31,

1979 1978

Common stocks (at cost) $13,980 $13,980
Mutual fund (at cost) 37,025 37,025

Total 51,005 51,005
Market value 43,224 38,907

Cost in Excess of Market $ 7,781 $12,098
Dow Jones Industrials - March 31, 1978 � .. � .. 757.36

Dow Jones Industrials - March 15, 1979 847.02

*Including initial sales charge and dividends reinvested by purchase of additional shares.

AMERICAN LARYNGOLOGICAL ASSOCIATION
FUND BALANCES

March 31,
1970

1971

1972

1973

1974

General
Fund

$ 7,178

5,394

4,985

7,634

9,240

7,817

10,168

11,723

6,597

1,816

1975 (excluding centennial assessments)
1976 (excluding centerinial assessments)
1977 (excluding centennial assessments)
1978 (excluding centennial assessments)
March 15, 1979

Trust
Fund

$ 65,143

71,750

77,374

79,224

81,410

111,075

114,564

119,548

125,095

130,768

Respectfully submitted,
Harold G, Tabb, MD
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REPORT OF THE ACCOUNTANT

To the Members of the American Laryngological Association

We have examined the statement of assets and fund balances resulting from
cash transactions of the general and trust funds of the American Laryngological
Association, at March 15, 1979 and the accompanying statements of excess receipts
and disbursements, fund balances, and changes in fund balances for the period
April 1, 1978 through March 15, 1979. Our examination was made in accordance
with generally accepted auditing standards, and accordingly included such tests
of the accounting records and such other auditing procedures as we considered
necessary in the circumstances.

In our opinion, such financial statements present fairly the assets and fund
balances of the American Laryngological Association at March 15, 1979 arising
from cash transactions and the recorded receipts and disbursements and changes
in the fund balances for the period April 1, 1978 through March 15, 1979 applied
on a basis consistent with that of the preceding year.

Respectfully submitted,
Pechon, Thorpe, Robbert & Favaloro
A Corporation of Certified Public Accountants

March 20, 1979

REPORT OF LIBRARIAN, HISTORIAN AND EDITOR

The 99th Annual Meeting of the American Laryngological Association was

held at The Breakers, Palm Beach, Florida, on Saturday, April 22 and Sunday,
April 23, 1978. The total attendance recorded was 435 - 86 Fellows (77 Active,
7 Emeritus, 1 Honorary and 1 Corresponding) and 349 guests. The first session of
the meeting was a historical session at the end of which President Ferguson intro
duced Raymond B. Fink, MD. the fourth Daniel C. Baker. Jr. lecturer who spoke
on "Enerzv and the Larynx." This presentation was then followed by two scientific
sessions. The proceedings of the scientific sessions were published in the Septem
ber-October issue of the Annals of Otology, Rhinology and Laryngology; the his
torical sessions were edited for Annals publication in a form somewhat briefer than
that for our Transactions and appeared

-

as part of the January-February issue of the
Annals of Otology, Rhinology and Laryngology.

The tapes obtained for Audio-Digest were transcribed in the Editor's office to

supply us with working drafts of the discussions and committee reports. These, in
tum. were circulated to the pertinent individuals and forwarded to St. Louis in
mid-Summer. Galley proof was returned to the Annals editor in mid-Fall and th�
usual order for 200 copies was placed with the publisher. In order to avoid the
Christmas mailing confusion, the bound Transactions were actually mailed early in
January. 91 copies were mailed to active members, 7 to honorary members, 7
compJimentary copies, including the Library of Congress and the widows of de
ceased members whose obituaries appeared in this volume of Transactions. Six
stand-ria orders are to senior members. 38 standing orders to libraries and book
sellers. The price for libraries and book sellers has been increased to $20.00 but
maintained at $6,00 for those emeritus members who have nlaced standing orders.
Total cost this year was $6,544.00 as compared to $4,260.00 last year; this repre
sents a 54% increase in cost. However, with the addition of a historical section to
our Transactions. the volume itself is actually 60% longer and thus the price per
page is sHghtly less than last year.

As Historian I have the sad duty to report four deaths since our meeting a

year ago:
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ACTIVE: Dr. john E. Dickinson, Active '69. Died October 17, 1978.

EMERITUS: Dr. Robert Lukens, Active '27. Emeritus '54. Died June 24,1978.
Dr. Mervin C. Myerson, Active '27. Emeritus '59. Died August
18, 1978.

Dr. Harry P. Schenck, Active '34. Emeritus '64. Died Novem
ber 11, 1978.

Respectfully submitted,
Gabriel F. Tucker, Jr., MD
Librarian, Historian, and Editor

REPORT OF THE NOMINATING COMMITTEE

The Nominating Committee after due deliberation came up unanimously with
the following slate for members of the Council for the year 1979-1980:

[ohn A. Kirchner, MD Gabriel F. Tucker, Jr., MD

Albert H. Andrews, Jr., MD

Seymour R. Cohen, MD

William M. Trible, MD

Harold G. Tabb, MD

Stanton A. Friedberg, MD

Charles M. Norris, MD

Charles F. Ferguson, MD

John F. Daly, MD

Respectfully submitted,
DeGraff Woodman, MD
Chairman

REPORT OF THE AMERICAN COLLEGE OF SURGEONS,
BOARD OF GOVERNORS

The meeting was convened by Dr. Oliver H. Beahrs, Chairman of the Board
of Governors.

Dr. William H. Muller, Jr., Chairman of the Board of Regents, spoke on the
increasingly important role of young surgeons in the College. He also emphasized
that the Board of Regents is exploring the need for the College to become actively
represented in Washington, DC by the establishment of an office, to obtain first
hand information regarding legislative measures affecting surgery and to relate
effectively to government agencies and the Congress.

Dr. Frank E. Stinchfield, President of the College, told the Governors the new

summary report of the Governors' recommendations was one of the most important
documents reviewed bv the Board during their meeting. He pointed out the Col
lege has never opposed second surgical opinions and has always spoken strongly
against unnecessary surgery. He warned, however, that the national toll-free hot
line of HEW makes one wonder if their concern is to provide good care for the
surgical patient or to impress the current administration in Washington, DC. He
also felt that should the ACS become stronger nationally, it is still necessary that
chapters become strong within their local medical and lay communities.

Dr. C. Rollins Hanlon, Director of the College, discussed the chiropractic issue
and challenged the authority of the AMA to enter into its recent settlement agree
ment which is contrary to AMA's principles of medical ethics. He felt the AMA
settlement compromises the principle of medical ethics that reads: "A physician
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should practice a method of healing founded on scientific basis, and he should not

voluntarily associate with anyone who violates this principle."
Dr. Frank C. Spencer, Chairman of the Committee on Professional Liability,

indicated that reports reflect the leveling off of the professional liability problem
across the country. The frequency of suits and premiums are not rising as rapidly
as previously, but striking inequities continue. Medical liability experience in Cali
fornia has a five- to tenfold difference in rates than Massachusetts. There is no data
reflecting any true decrease in hospital injuries. There is surprising viability in the
physician liability companies which flourish in at least 18 states. A study in Orange
County, California, has shown no solid information on any relationship between
litigation and lack of professional liability coverage.

Dr. Homer E. Smith, Chairman of the Governors' Committee to Study the
Fiscal Affairs of the College, reported that there was a potential budget surplus
of $957,300 for 1979, of which $500,000 will be placed in the building fund and
the remainder in the contingency fund. The dues increased from $160 to $175 as

recommended.

In conclusion, I have enjoyed greatly my six-year tenure as your Governor to
the American College of Surgeons. I am pleased to state the College has selected
as my successor Dr. Gabriel F. Tucker, Jr.

Respectfully submitted,
William M. Trible, MD, FAGS
Former Governor,
American College of Surgeons
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JOHN T. DICKINSON

1918-1979

John T. Dickinson, MD, DSc, one of the leaders in the field of otolaryngology,
died on October 17, 1978, at the age of 60.

He was born in Pittsburgh, Pennsylvania on April 9, 1918, the son of a phy
sician. He graduated from Peabody High School in 1936, where he had been an

outstanding football player, as well as class president and valedictorian. For the
next four years he attended the University of Pittsburgh, where he was an out

standing end who averaged a blocked punt per game for the great football teams
under Dr. Jock Sutherland. He received an offer to play professional football for
the Chicago Bears, but declined in favor of attending medical school. Years later,
in 1964, he was remembered for his accomplishments on the football field by the
Sports Illustrated Magazine, where he received a Silver Anniversary All-American
Award. In 1969 he was inducted into the National Football Foundation Hall of
Fame, Pittsburgh Chapter.

In 1943, he received his MD from the University of Pittsburgh School of
Medicine, where, in addition to completing his medical studies, he also found time
to become class president and was assistant football coach under Sutherland from
1940-1943. He then interned at the Mercy Hospital of Pittsburgh and attended the
Graduate School for otolaryngology at the University of Pennsylvania from 1944-
1945.

Dr. Dean Lierle came into Dr. Dickinson's life to play an important role as

both teacher and life-long friend, when Dr. Dickinson was a resident in otolaryn
gology at the University of Iowa from 1945-1947, and as a fellow from 1947-1948.
Under Dr. Lierle's influence Dr. Dickinson developed a great interest in two areas

that were to hold his attention for the rest of his life: maxillofacial trauma, and
fresh water fishing. After receiving certification by the American Board of Oto

laryngology in 1947, he returned to the Graduate School of the University of
Pennsylvania between 1950-1952, where he received the Degree of Master of
Medical Science and Doctor of Medical Science.

On returning to Pittsburgh, Dr. Dickinson was extremely active in local medi
cal affairs. He was Chief of the Division of Otolaryngology and Maxillofacial Sur

gery, and Program Director of the Division of Otolaryngolgy and Residency Train
ing Program at Mercy Hospital in Pittsburgh until he retired from this position in
1976. During those years he also continued as an active member of the Senior
Medical Staff at Eye and Ear Hospital of Pittsburgh, and was a Clinical Associate
Professor of Otolaryngology in the University of Pittsburgh School of Medicine.

After his retirement from Mercy Hospital, Dr. Dickinson turned his attention
in teaching to the Department of Otolaryngology, University of Pittsburgh. He also
relocated the American Academy of Facial Plastic and Reconstructive Surgery
Audio-Visual Library to the Eye and Ear Hospital and was its Director. The library
has now been named the "John T. Dickinson Memorial Audio-Visual Library."
From 1974 until the time of his death, he served as Clinical Professor of Otolaryn
gology at the West Virginia University School of Medicine, where he was active
in the teaching program. He was also active in the Pittsburgh Otological Society,
and the Pennsylvania Academy of Ophthalmology and Otolaryngology, and had
served as President of both Societies.

He contributed tremendously to virtually all of the national organizations re

lated to our specialty. Dr. Dickinson became a member of the American Laryn-
125
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gological Society in 1969. He was on the Board of Directors of the American
Board of Otolaryngology from 1973-1978, and served for many years on the Resi

dency Review Committee. He was a member of the Advisory Council for Oto

laryngology of the American College of Surgeons, the American Medical Asso
ciation, the American Academy of Facial Plastic and Reconstructive Surgery
(President, 1965), the American Academy of Ophthalmology and Otolaryngology
(Chairman of the Plastic and Reconstructive Committee), the American Laryn
gologic, Rhinologic and Otologic Society (Vice-President of the Eastern Section),
the American Cleft Palate Association, the American Society for Head and Neck
Surgery (Committee for Surgical Training), the International College of Sur
geons, The Society of University Otolaryngologists, and the Pan-American Asso
ciation of Otorhinolaryngology and Bronchoesophagology.

Numerous honors were bestowed upon Dr. Dickinson, including a special
award for outstanding service in Plastic and Reconstructive Surgery given by the
American Academy of Facial Plastic and Reconstructive Surgery in 1966. He was

a recipient of the Honor Award of Merit in 1969. He received the Distinguished
Service Honor Award of Merit from the American Academy of Ophthalmology
and Otolaryngology, and the Distinguished Service Honor Award from the Penn

sylvania Academy of Ophthalmology and Otolaryngology, both in 1967. In 1971,
he received the Herbert Birkett Memorial Lectureship Award as an outstanding
leader in Otolaryngology by the Montreal Med-Chi Society.

A steady contributor to the literature in our. field, Dr. Dickinson was the
author of 34 articles and three book chapters. He was coeditor of a two volume
book entitled Plastic and Reconstructive Surgery of the Head and Neck, coedited
with his life-long friend, John Conley, MD. He also served on the Editorial Board
of The Laryngoscope, Otolaryngology Digest, and the Study of Reconstructive
and Facial Plastic Surgery, the international microfilm journal.

John Dickinson and Jean Daker were married in 1941, and took great pride
and satisfaction in their family of three children, Jody Dickinson, Barbara Jones,
and Pamela Finsness. His daughter, Pam, caught some of John's interest in our field,
and was very active as an audiologist in John's practice. He also had a grand
daughter, in whom he took great pride.

John Dickinson was a man dedicated to his profession, his family, and his
friends. He leaves us with a great heritage of honesty, integrity and intensity of
purpose. These qualities made him a terrific negotiator in the difficult days when
our specialty was not well accepted by colleagues in other fields. He was the idol
of those students and residents whom he helped to train, and he was a wise coun

selor for those colleagues who sought him out. He even demonstrated equanimity
and understanding toward those who sought to destroy him.

John will be sadly missed and long remembered by his friends and colleagues.

E.N.M.



ROBERT McDOWELL LUKENS

1888-1978

Robert McDowell Lukens, an Emeritus Fellow of the American Laryngological
Association, elected to Fellowship in 1927, died on June 24, 1978 at his home in
Wildwood Crest, New Jersey, at the age of 90.

A native Philadelphian, Dr. Lukens received has medical degree from the
Jefferson Medical College in 1912. After a rotating internship of 26 months at
the Jefferson Hospital he entered the office of Dr. D. Braden Kyle, Professor of
Laryngology at Jefferson. This Association was interrupted by World War I in
1917 when Dr. Lukens joined the U. S. Army Medical Service. He was sent over

seas and assigned to a Scottish regiment on the Ypres front. He later was trans
ferred to the American War Theatre and served at the American Hospital at

Neuilly, France. At war's end, he returned unscathed to Philadelphia and resumed
the practice of Laryngology.

Dr. Lukens joined the Department of Laryngology at Jefferson and was

placed in charge of the clinic at the Department of Diseases of the Chest. He
soon became an authority in the treatment of laryngeal tuberculosis. He demon
strated that chaulmoogra oil, used in the treatment of leprosy in the Far East, was

useful in laryngeal tuberculosis.

In 1922, he joined the Chevalier Jackson Bronchoscopic Clinic at Jefferson
and was assigned to the Department of Diseases of the Chest to study bron
choscopically chronic broncho-pulmonary diseases. In cooperation with Dr. Aaron
son of The Phipps Institute, who was interested in producing tuberculosis by direct
implants in laboratory animals, he made many observations which were helpful
in determining indications for bronchoscopy in tuberculous patients. Dr. Lukens
was on the staffs of the Jewish and Rush hospitals and a consultant at several sana

toriums. He was truly a pioneer in the early development of bronchoscopy in the
diagnosis and treatment of chronic broncho-pulmonary disease and made many
contributions to the early medical literature. He retired in 1961 and was elected
Honorary Clinical Professor of Laryngology and Broncho-Esophagology at Jeffer
son College.

In 1971, he was awarded the Chevalier Jackson Award by the American
Broncho-Esophagological Association of which he was President in 1946. He also
was a member of the Triological Society and the American Academy of Ophthal
mology and Otolaryngology.

As avocations, Dr. Lukens enjoyed boating and fishing and was an accomp
lished cellist and painter. His skills with oils won him awards at the A.M.A. Phy
sician Art exhibits. His outstanding canvass, a portrait of Chevalier Jackson hangs
in the halls of Jefferson.

He is survived by his wife, Irene, who now resides in Horsham, Pennsylvania.
A truly gentle man, which was evident in his disposition as well as his manual

dexterity, he thoroughly enjoyed his clinical practice and shared his avocations
with his friends.

L.H.C.
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HARRY PAUL SCHENCK

1894-1978

Dr. Harry Paul Schenck was a distinguished otolaryngologist who had a major
influence on the thinking and teaching of our specialty during his lifetime.

He was born in Philadelphia to James Buchanan and Savilla Schenck on

January 6, 1894. Dr. Schenck received his Bachelor of Science degree from Haver
ford College in 1917 and was graduated from the University of Pennsylvania
School of Medicine in 1923 with the degree of Doctor of Medicine. His post
doctoral education included the graduate school of medicine in the University of
Pennsylvania as well as residencies in otolaryngology and pathology at the Hos

pital of the University of Pennsylvania. He was also a research fellow in allergy.
In 1924 Dr. Schenck married Edna Leinbach who was an inspiration to him in

his many scientific achievements.

He was certified by the American Board of Otolaryngology in 1932 and began
his outstanding career in private practice in Philadelphia. His strong influence in

teaching medical students, residents and graduate students at the University of
Pennsylvania led to his appointment as Professor and Chairman of the Department
of Otolaryngology which position he held from 1939 to 1959. Other academic po
sitions he held were Assistant Professor of Pathology at the University of Pennsyl
vania Dental School and Professor of Otolaryngology at the graduate school of
medicine.

Dr. Schenck was elected to Fellowship in the American Laryngological As
sociation in 1934 and served as Librarian, Historian and Editor from 1947 to 1952,
Secretary from 1952 to 1957 and was elected to the Presidency in 1957. He was the
recipient of the Casselberry Award with Dr. Richard A. Kern in 1929 and the
Newcomb Award in 1959.

Dr. Schenck had the distinction of serving in the armed forces in two World
Wars. He was a private in the U.S. Army with active duty in France in 1918 and
served as Captain in the Medical Corps on the Hospital Ship U .S.S. Solace with
the University of Pennsylvania Naval Medical Specialist Unit from 1941 to 1943.
He was Executive Officer of the U.S. Naval Hospital at Oceanside, California
from 1943 to 1946.

The author of over 80 published scientific articles he was also Editor-in-Chief
of the five-volume Encyclopedia of Otolaryngology. Dr. Schenck had a profound
influence on his specialty locally as well as nationally. He was president of the
Philadelphia Laryngological Society and Curator of the famous Mutter Museum of
the College of Physicians of Philadelphia. He served as Chairman of the Residency
Review Committee for Otolaryngology from 1956 to 1961, and was on the execu

tive committee of the Board of Governors of the American College of Surgeons
from 1956 to 1964. He actively participated by presenting papers or offering stim

ulating discussions in the scientific programs of the following societies of which
he was a member: The American Otological Society, The American Rhinological,
Otological, and Laryngological Society, The American Academy of Ophthal
mology and Otolaryngology, The Philadelphia Allergy Society, The Association of
Military Surgeons, the New York Academy of Sciences, as well as the prestigious
International Collegium Oto-Rhino Laryngolicium Amicitae Sacrum, being presi
dent of the latter organization in 1967. He was a director of the American Board of
Otolaryngology from 1951 to 1968 and consultant to the Veterans Administration
and the National Research Council. Dr Schenck was a member of Nu Sigma Nu,

129



130 MEMORIALS

Phi Beta Kappa and Sigma Xi. His hobbies were reading, writing, and collecting
rare books and his membership in the PhilobibIon Club of Philadelphia furthered
these pursuits.

His special ability and interest in research was an inspiration to many of the
younger otolaryngologists who came under his influence. His dedication to the
national otolaryngologic societies encouraged the busy Philadelphia specialists to
attend the meetings of these societies to further their education long before "con
tinuing medical education" became the theme. It was at these meetings that Dr.
Schenck proved himself a titan in his field by graciously introducing his young
followers to the great men in the field of otolaryngology.

He will long be remembered and revered for his leadership, generosity and
inspiration to all who knew him.

L.E.S.



MERVIN C. MYERSON

1892-1978

Dr. Mervin C. Myerson died August 18, 1978 following a myocardial infarc
tion at the age of 86.

Dr. Myerson was born in New York City and was educated in the city's school
system. He received his medical degree from The Long Island College Hospital
Medical School now known as the Downstate Medical School of The University of
The State of New York. He served as Chief of Otolaryngology at Kings County
Hospital, Brooklyn, NY from 1930 to 1946 and was Associate Attending Otolaryn
gologist at The Mount Sinai Hospital, New York, NY, from 1925 to 1932. In 1947
Dr. Myerson left New York for Los Angeles where he practiced his specialty until
1973. While in Los Angeles he was on the staffs of Los Angeles General Hospital
and University of California at Los Angeles Hospital. After retirement he moved
to Palm Springs for several years and then returned to the east coast.

Dr. Myerson was a dynamic personality, always showing an avid interest in
his chosen field. He made many contributions to the otolaryngologic literature. He
was the author of two books, Tuberculosis of The Ear, Nose and Throat in 1944
and The Human Larynx in 1964. He also published 138 papers.

He was a Fellow of both the American Laryngological Association and the
American Broncho-Esophagological Association.

Dr. Myerson is survived by his wife Ruth, two daughters from a previous
marriage, Mrs. Marvin Tableman and Mrs. Amy Barkshire, and a stepson, Dr.
Robert Glass.

J.L.G.
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THE MEMORIAL FUND

LARYNGOLOGICAL RESEARCH FUND

The Council earnestly requests that Fellows of the Association give considera
tion to making a special bequest to these important funds, or to become a

Benefactor.

MEMORIAL FUND DONORS

DANIEL C. BAKER, JR.
JOHN F. BARNIllLL

AUGUST L. BECK

GORDON BERRY

WILLIAM E. CASSELBERRY

CORNELIUS G. COAKLEY

LEE WALLACE DEAN

ARTHUR W. DERoALDES

FRED W. DIXON

GEORGE FETTEROLF

JOSEPH L. GOODALE

WILLIAM E. GROVE

GORDON F. HARKNESS

FREDERICK T. HILL

GEORGE E. HOURN

SAMUEL JOHNSTON
JAMES E. NEWCOMB

HENRY B. ORTON

LYMAN G. RICHARDS

BURT R. SHURLY

LESTER T. SUNDERLAND

H. MARSHALL TAYLOR

WALTER H. THEOBALD

FRANCIS L. WEILLE

BENEFACTORS

MRS. SALLY SAMPLE AALL

MRS. DANIEL C. BAKER, JR.
DR. EDWIN N. BROYLES

DR. LOUIS H. CLERF

DR. SEYMOUR R. COHEN

DR. JOHN J. CONLEY

DR. AND MRS. FRANCIS W. DAVISON

DR. STANTON A. FRIEDBERG

DR. THOMAS C. GALLOWAY

DR. JOSEPH L. GOLDMAN

DR. ROBERT L. GOODALE

DR. EDLEY H. JONES
MR. A. P. MARCHESSINI

DR. FRANCIS H. MCGOVERN

DR. SAMUEL SALINGER

DR. SAM H. SANDERS

DR. HARRY P. SCHENCK

DR. DEGRAAF WOODMAN

ZELDA RADOW WEINTRAUB CANCER FUND, INC.
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Obverse of the deRoaldes medal

RECIPIENTS OF THE DEROALDES AWARD

1928. DR. CHEVALIER JACKSON
1931. DR. D. BRYSON DELAVAN

1934. DR. HARRIS P. MOSHER

1937. DR. LEE WALLACE DEAN

1943. DR. RALPH A. FENTON

1949. DR. GEORGE M. COATES

1951. DR. ARTHUR W. PROETZ

1954. DR. LOUIS H. CLERF

1959. DR. ALBERT C. FURSTENBERG

1960. DR. DEAN M. LIERLE

1961. DR. FREDERICK T. HILL

1966. DR. PAUL H. HOLINGER

1970. DR. FRANCIS E. LEJEUNE
1973. DR. LAWRENCE R. BOIES

1976. DR. ANDERSON C. HILDING

1979. DR. JOSEPH H. OGURA
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RECIPIENTS OF THE CASSELBERRY AWARD

1923. DR. GEORGE FETI'EROLF AND DR. HERBERT Fox

1928. DR. RALPH A. FENTON AND DR. O. LARSELL

1929. DR. RICHARD A. KERN AND DR. HARRY P. SCHENCK

1929. DR. EDWARD H. CAMPBELL

1931. DR. ARTHUR W. PROETZ

1934. DR. ANDERSON C. HILDING

1936. DR. FRANCIS E. LEJEUNE: DR. JOEL J. PRESSMAN

1939. DR. H. MARSHALL TAYLOR: DR. BRIEN T. KING

1940. DR. FRENCH K. HANSEL

1941. DR. NOAH D. FABRICANT

1946. DR. PAUL H. HOLINGER

1949. DR. HENRY B. ORTON

1962. DR. HANS VON LEDEN

1966. DR. JOHN A. KIRCHNER AND MR. BARRY D. WYKE

1968. DR. JOSEPH H. OGURA
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RECIPIENTS OF THE NEWCOMB AWARD

1941. DR. BURT R. SHURLY

1942. DR. FRANCIS R. PACKARD

1943. DR. GEORGE M. COATES

1944. DR. CHARLES J. IMPERATORI

1947. DR. HARRIS P. MOSHER

1948. DR. GORDON BERRY

1949. DR. GORDON B. NEW

1950. DR. H. MARSHALL TAYLOR

1951. DR. JOHN D. KERNAN

1952. DR. WILLIAM J. MCNALLY

1953. DR. FREDERICK T. HILL

1954. DR. HENRY B. ORTON

1955. DR. THOMAS C. GALLOWAY

1956. DR. DEAN M. LIERLE

1957. DR. GORDON F. HARKNESS

1958. DR. ALBERT C. FURSTENBERG

1959. DR. HARRY P. SCHENCK

1960. DR. JOEL J. PRESSMAN

1961. DR. CREVALIER L. JACKSON
1962. DR. PAUL H. HOLINGER

1963. DR. FRANCIS E. LEJEUNE
1964. DR. FRED W. DIXON

1965. DR. EDWIN N. BROYLES

1966. DR. LYMAN G. RICHARDS

1967. DR. JOSEPH H. OGURA

1968. DR. WALTER P. WORK

1969. DR. JOHN A. KIRCHNER

1970. DR. LOUIS H. CLERF

1971. DR. DANIEL C. BAKER, JR.
1972. DR. ALDEN H. MILLER

1973. DR. DEGRAAF WOODMAN

1974. DR. JOHN J. CONLEY

1975. DR. FRANCIS W. DAVISON

1976. DR. JOSEPH L. GOLDMAN

1977. DR. F. JOHNSON PUTNEY

1978. DR. JOHN F. DALY

1979. DR. CHARLES F. FERGUSON
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PAST OFFICERS

Presidents

(Year of Election)

1879. Louis Elsberg 1909. J. E. Logan
1880. J. Solis-Cohen 1910. D. Braden Kyle
1881. F. I. Knight 1911. James E. Newcomb

1882. G. M. Lefferts 1912. George A. Leland

1883. F. H. Bosworth 1913. Thomas Hubbard

1884. E. L. Shurly 1914. Alexander W. MacCoy
1885. Harrison Allen 1915. G. Hudson Makuen

1886. E. Fletcher Ingals 1916. Joseph L. Goodale

1887. R. P. Lincoln 1917. ' Thomas H. Halstead

1888. E. C. Morgan 1918. Cornelius G. Coakley
1889. J. N. Mackenzie 1919. Norval H. Pierce

1890. W. C. Glasgow 1920. Harris P. Mosher

1891. S. W. Langmaid 1921. Harmon Smith

1892. M. J. Asch 1922. Emil Mayer
1893. D. Bryson Delavan 1923. J. Payson Clark

1894. J. O. Roe 1924. Lee Wallace Dean

1895. W. H. Daly 1925. Greenfield Sluder

1896. C. H. Knight 1926. Chevalier Jackson
1897. T. R. French 1927. D. Bryson Delavan

1898. W. E. Casselberry 1928. Charles W. Richardson

1899. Samuel Johnston 1929. Lewis A. Coffin

1900. H. L. Swain 1930. Francis R. Packard

1901. J. W. Farlow 1931. George E. Shambaugh
1902. J. H. Bryan 1932. George Fetterolf

1903. J. H. Hartman 1933. George M. Coates

1904. C. C. Rice 1934. Dunbar Roy
-1905. J. W. Gleitsman 1935. Burt R. Shurly
1906. A. W. deRoaldes 1936. William B. Chamberlain

1907. H. S. Birkett 1937. John F. Barnhill

1908. A. Coolidge, Jr. 1938. George B. Wood
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1939. James A. Babbitt 1961. Dean M. Lierle

1940. Gordon Berry 1962. Francis E. LeJeune
1941. Thomas E. Carmody 1963. Anderson C. Hilding
1942-3. Charles J. Imperatori 1964. Albert C. Furstenberg
1944-5. Harold I. Lillie 1965. Paul H. Holinger
1946. Frank R. Spencer 1966. Joel J. Pressman

1947. Arthur W. Proetz 1967. Lawrence R. Boies

1948. Frederick T. Hill 1968. Francis W. Davison

1949. Ralph A. Fenton 1969. Alden H. Miller

1950. Gordon B. New 1970. DeGraaf Woodman

1951. H. Marshall Taylor 1971. F. Johnson Putney
1952. Louis H. Clerf 1972. Frank D. Lathrop
1953. Gordon F. Harkness 1973. G. Slaughter Fitz-Hugh
1954. Henry B. Orton 1974. Daniel C. Baker

1955. Bernard J. McMahon 1974. Joseph H. Ogura
1956. LeRoy A. Schall 1975. Stanton A. Friedberg
1957. Harry P. Schenck 1976. Charles M. Norris

1958. Fred W. Dixon 1977. Charles F. Ferguson
1959. William J. McNally 1978. John F. Daly
1960. Edwin N. Broyles �l re.tr w-&'L

Yh ( cc.. -eec:

Vice-Presidents

1879. F. H. Davis

1880. W. C. Glasgow J. O. Roe

1881. E. L. Shurly W. Porter

1882. C. Seiler E. F. Ingals
1883. S. W. Langmaid S. Johnston
1884. J. H. Hartman W. H. Daly
1885. H. A. Johnson G. W. Major
1886. E. C. Morgan J. N. Mackenzie

1887. J. N. Mackenzie S. W. Langmaid
1888. W. C. Glasgow C. E. DeM. Sajous
1889. F. Holden C. E. Bean

1890. J. O. Roe J. H. Hartman

1891. M. J. Asch S. Johnston
1892. S. Johnston J. C. Mulhall

1893. J. C. Mulhall W. E. Casselberry
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1894. C. C. Rice S. H. Chapman
1895. J. Wright A. W. deRoaldes

1896. T. M. Murray D. N. Rankin

1897. A. W. MacCoy H. S. Birkett

1898. J. W. Farlow F. W. Hinkel

1899. T. A. DeBlois M. R. Brown

1900. H. L. Wagner A. A. Bliss

1901. J. W. Gleitsmann D. Braden Kyle
1902. G. A. Leland T. Melville Hardie

1903. J. H. Lowman W. Peyre Porcher

1904. Thomas Hubbard W. J. Freeman

1905. J. L. Goodale C. W. Richardson

1906. G. H. Makuen A. R. Thrasher

1907. J. P. Clark J. E. Rhodes

1908. E. Mayer F. R. Packard

1909. C. G. Coakley H. P. Mosher

1910. Robert C. Myles J. M. Ingersoll
1911. F. C. Cobb B. R. Shurly
1912. A. W. Watson W. Scott Renner

1913. F. E. Hopkins Geo. F. Shambaugh
1914. Clement T. Theisen Lewis A. Coffin

1915. J. Gordon Wilson Christian R. Holmes

1916. Thomas H. Halsted Greenfield Sluder

1917. John Edwin Rhodes D. Crosby Greene

1918. G. E. Shambaugh John R. Winslow

1919. Francis R. Packard Harmon .Smith

192Q. Harmon Smith W. B. Chamberlin

1921. Dunbar Roy Robert C. Lynch
1922. George Fetterolf Lorenzo B. Lockard

1923. Hubert Arrowsmith Joseph B. Greene

1924. Ross H. Skillern Gordon Berry
1925. John E. Mackenty Robert Levy
1926. Lewis A. Coffin William V. Mullin

1927. Charles W. Richardson Hill Hastings
1928. Robert Clyde Lunch Francis P. Emerson

1929. William B. Chamberlin Ralph Albert Fenton

1930. Harris P. Mosher James A. Babbitt
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1931. Joseph B. Greene E. Ross Faulkner

1932. Gordon Berry Frank A. Spencer
1933. E. Ross Faulkner Thomas S. Carmody
1934 Gorden B. New Samuel McCullagh
1935. Edward C. Sewall H. Marshall Taylor
1936. William P. Wherry Harold I. Lillie

1937. Frank R. Spencer Bernard J. McMahon

1938. Ralph A. Fenton Frederick T. Hill

1939. John H. Foster Thomas R. Gittins

1940. Charles H. Porter Gordon F. Harkness

1941. Arthur W. Proetz Henry B. Orton

1942-3 Harold 1. Lillie Dean M. Lierle
1944-5. John J. Shea Thomas C. Galloway
1946. H. Marshall Taylor C. Stewart Nash

1947. John J. Shea Frederick A. Figi
1948. Henry B .. Orton Anderson C. Hilding
1949. LeRoy A. Schall Fletcher D. Woodward

1950. W. Likely Simpson Lyman C. Richards

1951. Wm. J. McNally Thomas C. Galloway
1952. J. Mackenzie Brown Edwin N. Broyles
1953. Claude C. Cody Daniel S. Cunning
1954. James H. Maxwell Clyde A. Heatly
1955. Robert L. Goodale Paul H. Holinger
1956. Henry M. Goodyear Robert E. Priest

1957. Francis E. LeJeune Pierre P. Viole

1958. Charles Blassingame Chevalier L. Jackson
1959. James Maxwell Oliver Van Alyea
1960. Walter Theobald Anderson Hilding
1961. Julius W. McCall P. E. Ireland

1962. Paul M. Moore Jerome A. Hilger
1963. Paul M. Holinger Lester A. Brown

1964. G. Slaughter Fitz-Hugh Daniel C. Baker

1965. C. E. Munoz-MacCormick Arthur J. Cracovaner

1966. Lawrence R. Boies C. Edward Tremble

1967. John F. Daly Stanton A. Friedberg
1968. DeGraaf Woodman John Murtagh
1969. Joseph P. Atkins Stanton A. Friedberg
1970. Robert B. Lewy Oliver W. Suehs

1971. James A. Harrill James D. Baxter

1972. Francis L. Weille Sam H. Sanders

1973. William H. Saunders Blair Fearon
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1974. Joseph H. Ogura Dougles P. Bryce
John A. Kirchner

1975. John S. Lewis Edwin W. Cocke, Jr.
1976. Emanuel M. Skolnik John T. Dickinson

1977. J. Ryan Chandler Herbert H. Dedo

1978, John E. Bordley Lester A. Brown

-7'
Secretaries and Treasureg�.r� •

...,.__,f!1!' ���.
1879. G. M. Lefferts 1895. H. L. Swain

1882. D. Bryson Delavan 1900. P. E. Newcomb

1889. C. H. Knight 1911. Harmon Smith

Secretaries

1912. Harmon Smith 1942. Arthur W. Proetz

1918. D. Bryson Delavan 1947. Louis H. Clerf

1919. J. M. Ingersoll 1952. Harry P. Schenck

1920. George M. Coates 1957. ' James H. Maxwell

1933. William V. Mullin 1959. Lyman G. Richards

1935. James A. Babbitt 1968. Frank D. Lathrop
1939. Charles J. Irnperatori 1972. John F. Daly

1977. William MacL. Trible

Treasurers

1912. J. Payson Clark 1948. Gordon F. Harkness

1923. George Fetterolf 1953. Fred W. Dixon

1932. William V. Mullin 1958. Francis E. LeJeune
1933. James A. Babbitt 1962. Alden H. Miller

1935. Charles J. Imperatori 1969. Charles M. Norris

1939. Frederick T. Hill 1976. Harold G. Tabb

Librarians

1879. F. H. Bosworth 1930. John F. Barnhill

1883. T. R. French 1934. Burt R. Shurly
1903. J. H. Bryan 1935. George M. Coates

Librarian and Historian

1936. George M. Coates 1944. Louis H. Clerf

Librarian, Historian and Editor

1947. Harry P. Schenck

1952. Bernard J. McMahon

1960. Francis W. Davison

1964. F. Johnson Putney
1955. Edwin N. Broyles 1971. Charles F. Ferguson

1977. Gabriel F. Tucker, Jr.
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PAST FELLOWS

Dates indicate original election to the Association

°Deceased

Honoranj Fellows

°1946. Alonso, Justo M., Montevideo, Uruguay.
°1908. Barnhill, John F.; Miami Beach, Florida.

°1893. Birkett, Herbert S., Montreal, Canada.

°1878. Bosworth, Francke H., New York, N. Y.
° 1940. Broyles, Edwin N., Baltimore, Maryland.
°1917. Coates, George M., Philadelphia, Pa.
° 1918. Dean, Lee Wallace, St. Louis, Mo.

°1881. Delavan, D. Bryson, New York, N. Y.

°1893. deRoaldes, Arthur W., New Orleans, La.
° 1890. De La Sota Y. Lastra, Ramon, Seville, Spain.
° 1923. Fenton, Ralph A., Portland, Oregon.
° 1879. French, Thomas R, Brooklyn, N. Y.

°1936. Galloway, Thomas C., Evanston, Illinois.
° 1880. Garcia, Senior Manuel, London, England.
°1903. Harris, Thos. J., New York, N. Y.
° 1943.

-

Hilding, Anderson C., Duluth, Minnesota.

°1928. Hill, Frederick T., Waterville, Me.
° 1945. Holinger, Paul H., Chicago, Illinois.

°1957. Huizinga, Eelco, Groningen, The Netherlands.

°1907. Jackson, Chevalier, Schwenksville, Pa.
° 1878. Johnston, Samuel, Baltimore, Md.

°1878. Lefferts, George Morewood, Katonah, N. Y.

°1914. Levy, Robert, Denver, Colo.

°1918. Lewis, Fielding 0., Media, Pa.
° 1933. Lierle, Dean M., Iowa City, Iowa.
° 1883. Mackenzie, John N., Baltimore, Md.
° 188l. Mackenzie, Sir Morel, London, England.
°1910. Masser, Ferdinand, Naples, Italy.
°1904. Mosher, Harris P., Marblehead, Mass.

°1910. Moure, J. J. E., Bordeaux, France.

°1937. Nager, F. R., Zurich, Switzerland.
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<t1930. Negus, Sir Victor E., London, England.
<t1918. Oliver, H. K., Boston, Mass.

<t1906. Pierce, Norval Harvey, San Diego, Calif.

<t1924. Proetz, Arthur C., St. Louis. Mo.

°1909. Semon, Sir Felix, Great Missenden, England.
-

°1878. Solis-Cohen, J., Philadelphia, Pa.

°1889. Swain, Henry L., New Haven, Conn.

°1914. Thomson, Sir St. Clair, London, England.
<t1903. Tilley, Herbert, London, England.
°1914. Wagner, Clinton, New York, N. Y.

°1948. Williams, Henry L., Rochester, Minnesota.

°1890. Wright, Jonathan, Pleasantville, N. Y.

Corresponding Fellows

°1892. Browne, Lennox, London, England.
°1938. Blair, Vilray P., St. Louis, Missouri.

°1968. Cawthorne, Sir Terence, London, England.
°1940. Colledge, Lionel, London, England.
°1901. Collier, Mayo, Kearsney, Abbey, Kent, England.
°1893. Desvernine, Carlos M., Havana, Cuba.

°1930. Emerson, Francis P., Franklin, Mass.

°1943. Eggston, Andrew A., New York, N. Y.

°1961. Faaborg-Anderson, Kund, Nykobing, Denmark.

°1936. Fraser, John S., Edinburgh, Scotland.

°1901. Grant, Sir James Dundas, London, England.
°1887. Cougenheim, A., Paris, France.

°1894. Holden, Edgar, Newark, N. J.
°1919. Kelly, Adam Brown, Helensburgh, Scotland.

°1881. Labus, Carlo, Milan, Italy.
°1950. Larsell, Olaf, Portland, Oregon.
°1931. LaSagna, Francesco, Parma, Italy.
°1926. Law, Frederick M., New York, N. Y.

<t1921. LeMaitre, Ferdinand, Paris, France.

°1902. Lermoyez, Marcel, Paris, France.

<t1897. Luc, H., Paris, France.

°1896. MacDonald, Greville, Haslemere, Surrey, England.
<t1894. MacIntyre, John, Glasgow, Scotland.
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�1903. McBride, P., York, England.
�1920. McKenzie, Dan, London, England.
�1919. McKernon, James F., New Canaan, Conn.

�1880. Meyer, Wilhelm, Copenhagen, Denmark.

�1910. Moure, J. J. E., Bordeaux, France.

�1896. Mygind, Holger, Copenhagen, Denmark.

�1950. Neil, James Hardie, Auckland, New Zealand.

�1919. Paterson, Donald Rose, Cardiff, Wales.

�1941. Patterson, Norman, Herts, England.
�19 Rethi, Aurelius, Budapest, Hungary.
�1919. Rogers, John, Jr., New York, N. Y.

�1894. Sajous, C. E. DeM., Philadelphia, Pa.

�1924. Schaefer, J. Parson, Philadelphia, Pa.

�1896. Schmiegelow, Ernst, Copenhagen, Denmark.

�1946. Segura, Eliseo, Buenos Aires, Argentina.
�1940. Soto, E. Fernandez, Havana, Cuba.

�1881. Thornton, Pugin, London, England.
�1913. Turner, A.-Logan, Edinburgh, Scotland.

�1880. Whistler, W. McNeil, London, England.
�1901. Wingrave, Wyatt, Lyme Regis, Dorset, England.
�1894. Wolfenden, R. Norric, Kent, England. .

Emeritus Fellows

�1936. Ballenger, Howard C., Winnetka, Ill.

�1923. Barlow, Roy A., Nova Scotia, Canada.

�1915. Barnes, Harry Aldrich, Kingston, Mass.

�1944. Beatty, Hugh G., Columbus, Ohio.

�1928. Beck, Joseph C., Chicago, Illinois.

�1921. Berry, Gordon, Worcester, Mass.

�1941. Bowers, Wesley C., New York, N. Y.

�1901. Brown, J. Price, Toronto, Canada.

�1891. Bryan, Joseph H., Washington, D. C.

�1913. Butler, Ralph, Philadelphia, Pa.

�1930. Campbell, Edward H., Philadelphia, Pa.

�1959. Cardwell, Edgar P., Newark, New Jersey.
�1897. Clark, J. Payson, Boston, Mass.

�1899. Cobb, Frederick C., Bradenton, Florida.



146 PAST FELLOWS

�1939. Cody, Claude c., Jr., Houston, Texas.

�1905. Coffin, Lewis A., New York, N. Y.
� 1893. Coolidge, Algernon, Boston, Mass;

�1937. Crowe, Samuel J., Baltimore, Maryland.
�1941. Cunning, Daniel S., New York, N. Y.

�1913. Dabney, Virginia, Washington, D. C.

�1882. De Blois, Thomas Amory, Boston, Mass.

�1941. Dixon, Fred W., Shaker Heights, Ohio.

�1892. Farlow, John W., Boston, Mass.

�1930. Figi, Frederick A., Rochester, Minn.

�1922. Forbes, Henry H., New York, N. Y.

�1933. Foster, John H., Houston, Texas.

�1905. Freer, Otto T., Chicago, Ill.

�1932. Furstenberg, Albert c., Ann Arbor, Mich.
� 1940. Gatewood, K Trible, Richmond, Va.

�1928. Gittins, Thomas R, Sioux City, Iowa.

�1880. Gleitsmann, Joseph W., New York, N. Y.
� 1922. Goldsmith, Perry G., Toronto, Canada.

�1898. Goodale, Joseph L., Ipswich, Mass.
� 1932. Graham, Harrington B., San Francisco, California.

�1906. Greene, D. Crosby, Jr., Boston, Mass.

�1917. Greene, Joseph B., Asheville, N. C.
� 1950. Hall, Colby, Encino, Calif.
� 1905. Halsted, Thomas H., Los Angeles, Calif.
� 1896. Hardie, Thomas Melville, Chicago, Ill.

�1959. Hart, Verling K., Charlotte, N. C.
� 1915. Hastings, Hill, Los Angeles, Calif.
� 1944. Havens, Fred Z., Rochester, Minn.

�1888. Hinkel, Frank Whitehill, Buffalo, New York.

�1944. Hoople, Gordon D., Syracuse, N. Y.
� 1895. Hopkins, Frederick E., Springfield, Mass.

�1930. Houser, Karl M., Ardmore, Pa.

�1927. Hubbard, Thomas, Toledo, Ohio.
� 1919. Hurd, Lee Maidment, Rowayton, Conn.

�1920. Imperatori, Charles J., Essex, N. Y.

�1904. Ingersoll, John Marvin, Miami, Fla.

� 1952. Ireland, Percy K, Toronto, Canada.
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�1928. Jarvis, DeForest C., Barre, Vt.

�1939. Johnston, William H., Santa Barbara, Calif.

�1942. Kelly, Joseph D., New York, N. Y.

�1918. Kenyon, Elmer L., Chicago, Ill.

�1921. Kernan, John D., New York, N. Y.

�1929. Kistner, Frank B., Portland, Oregon.
�1885. Knight, Charles H., New York, N. Y.

�1939. Large, Secord H., Cleveland, Ohio.

�1939. Lejeune, Francis K, New Orleans, La.

�1894. Leland, George A., Boston, Mass.

�1922. Lillie, Harold 1., Rochester, Minn.

�1943. Lincoln, William R., Cleveland, Ohio.

�1927. Lukens, 'Robert M., Wildwood Crest, New Jersey.
�1928. Lyman, Harry Webster, St. Louis, Mo.

�1886. MacCoy, Alexander W., Philadelphia, Pa.

�1941. Martin, Robert C., San Francisco, Calif.

�1896. Mayer, Emil, New York, N. Y.

�1951. McCart, Howard W. D., Toronto, Canada.

�1939. McCaskey, Carl H., Indianapolis, Indiana.

i)1943. McCullagh, Samuel, New York, N. Y.

�1923. McKinney, Richmond, Memphis, Tenn.

i)1933. McMahon, Bernard J., St. Louis, Mo.

�1928. MacPherson, Duncan, New York, N. Y.

i)1939. Myers, John L., Kansas City, Mo.

i)1927. Myerson, Mervin C., New York, N. Y.

�1901. Myles, Robert C., New York, N. Y.

i)1937. Nash, C. Stewart, Rochester, N. Y.

�1922. New, Gordon B., Rochester, Minn.

�1923. Newhart, Horace, Minneapolis, Minn.

i)1903. Packard, Francis R, Philadelphia, Pa.

i)1878. Porter, William, Ocean Springs, Mass.

�1942. Potts, John B., Omaha, Nebr.

i)1951. Rawlins, Aubrey G., San Francisco, Calif.

i)1903. Renner, W. Scott, Buffalo, N. Y.

�1897. Rhodes, John Edwin, Chicago, Ill.

i)1884. Rice, Clarence C., New York, N. Y.

�1905. Richards, George L., South Yarmouth, Mass.
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�1878. Robinson, Beverly, New York, N. Y.

�1938. Salinger, Samuel, Palm Springs, Calif.

�1921. Sauer, William E., St. Louis, Mo.

�1934. Schenk, Harry P., Philadelphia, Pa.

�1923. Sewall, Edward C., Palo Alto, Calif.

�1930. Seydell, Ernest M., Wichita, Kansas.

�1907. Shambaugh, George E., Chicago, Ill.

<t1939. Simpson, W. Likely, Memphis, Tennessee.

�1908. Smith, Harmon, New York, N. Y.

�1923. Spencer, Frank R, Boulder, Colo.

<t1947. Theobald, Walter H., Chicago, Illinois.

<t1927. Tobey, Harold G., Boston, Mass.

�1950. Tremble, G. Edward, Montreal, Quebec, Canada.

<t1925. Tucker, Gabriel, Haverford, Pa.

<t1943. Van Alyea, Oliver E., Chicago, Illinois,

<t1892. Wagner, Henry L., San Francisco, Calif.

�1892. Watson, Arthur W., Philadelphia, Pa.

<t1948. Whalen, Edward J., Hartford, Conn.

<t1922. White, Francis W., New York, N. Y.

�1939. Wilson, J. Gordon, Old Bennington, Vt.

�1905. Wood, George B., Wynnewood, Pa.

°1935. Woodward, Fletcher D., Charlottesville, Va.

Active Fellows

°1958. Alfaro, Victor R, Washington, D. C.

�1880. Allen, Harrison, Philadelphia, Pa.

�1917. Arrowsmith, Hubert, Brooklyn, N. Y.

°1879. Asch, Morris J., New York, N. Y.

°1942. Ashley, Rae E., San Francisco, Calif.

°1958. Atkins, Joseph P., Philadelphia, Pa.

�1923. Babbitt, James A., Philadelphia, Pa.

<t1906. Ballenger, William L., Chicago, Ill.

°1880. Bean, C. E., St. Paul, Minn.

�1949. Beck, August L., New Rochelle, N. Y.

�1904. Berens, T. Passmore, New York, N. Y.

°1924. Bigelow, Nolton, Providence, R 1.

<t1938. Blassingame, Charles D., Memphis, Tenn.
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�1893. Bliss, Arthur Ames, Philadelphia, Pa.

�1951. Boyden, Guy L., Portland, Oregon.
�1895. Boylan, J. E., Cincinnati, Ohio.

�1932. Brown, John Mackenzie, Los Angeles, Calif.

�1892. Brown, Moreau R., Chicago, Ill.

�1933. Buckley, Robert E., New York, N. Y.

�1915. Canfield, R. Bishop, Ann Arbor, Mich.

�1934. Carmack, John Walter, Indianapolis, Ind.

�l924. Carmody, Thomas E., Denver, Colo.

�1889. Casselberry, William E., Chicago, Ill.

�1883. Chamberlain, C. W., Hartford, Conn.

�1917. Chamberlin, William B., Cleveland; Ohio.

�1896. Chappell, W. F., New York, N. Y.

�1882. Chapman, S. Hartwell, New Haven, Conn.

�1902. Coakley, Cornelius G., New York, N. Y.

�1913. Coffin, Rockwell c., Boston, Mass.

°l918. Cox, Gerald H., New York, N. Y.

°1880. Cushing, E. W., Boston, Mass.

�1878. Cutter, Ephraim, West Falmouth, Mass.

°1880. Daly, W. H., Pittsburgh, Pa.

°1878. Davis, F. H., Chicago, Ill.

°1941. Davis, Warren B., Philadelphia, Pa.

�1926. Dennis, Frank Lownes, Colorado, Springs, Colo.

�1901. Dickerman, E. T., Chicago, Ill.

�1969. Dickinson, John T., Pittsburgh, Pa.

°1878. Donaldson, Frank, Baltimore, Md.

�1954. Equen, Murdock S., Atlanta, Ga.

°1935. Eves, Curtis c., Philadelphia, Pa.

°1919. Faulkner, E. Ross, New York, N. Y.

°1914. Fetterolf, George, Philadelphia, Pa.

°1901. Freeman, Walter J., Philadelphia, Pa.

�1917. Friedberg, Stanton A., Chicago, Ill.

°1940. Fuchs, Valentine H., New Orleans, La.

�1897. Frothingham, Richard, New York, N. Y.

°l909. Getchell, Albert C., Worcester, Mass.

°1907. Gibb, Joseph S., Philadelphia, Pa.

�l940. Gill, William D., San Antonio, Texas.
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�1878. Glasgow, William Carr, St. Louis, Mo.

�1913. - Goldstein, Max A., St. Louis, Mo.

�1905. Grayson, Charles P., Philadelphia, Pa.

�1934. Grove, William K, Milwaukee, Wisconsin.

�1933. Harkness, Gordon F., Davenport, Iowa.

�1878. Hartman, J. H., Baltimore, Md.

�1945. Hickey, Harold L., Denver, Colo.

�1879. Holden, Edgar, Newark, N. J.
�1907. Holmes, Christian R., Cincinnati, Ohio.

�1882. Hooper, Franklin H., Boston, Mass.

�1893. Hope, George B., New York, N. Y.

�1938. Hourn, George K, St. Louis, Mo.

�1939. Hunt, Westley Marshall, New York, N. Y.

�1901. Hyatt, Frank, Washington, D. C.

�1925. Iglauer, Samuel, Cincinnati, Ohio.

�1878. Ingals, E. Fletcher, Chicago, Ill.

�1882. Ives, Frank L., New York, N. Y.

�1938. Jackson, Chevalier L., Philadelphia, Pa.

(11880. Jarvis, William C., New York, N. Y.

�1878. Johnson, Hosmer A., Chicago, Ill.

�1879. Johnson, Woolsey, New York, N. Y.

�1960. Johnston, Kenneth C., Chicago, Ill.

�1944. Jones, Marvin F., New York, N. Y.

�1879. Kealhofer, R. H., St. Louis, Mo.

�1964. Keim, W. Franklin, Montclair, N. J.
�1942. King, Edward D., North Hollywood, Calif.

�1901. King, Gordon, New Orleans, La.

�1878. Knight, Frederick Irving, Boston, Mass.

�1965. Knight, John S., Kansas City, Mo.

�1898. Kyle, D. Braden, Philadelphia, Pa.

�1880. Langmaid, Samuel W., Boston, Mass.

�1953. Lederer, Francis L., Chicago, Ill.

�1878. Lincoln, Rufus P., New York, N. Y.

�1911. Lockard, Lorenzo B., Denver, Colo.

�1913. Loeb, Hanau W., St. Louis, Mo.

�1897. Logan, James E., Kansas City, Mo.

�1935. Looper, Edward A., Baltimore, Md,
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(1-1888. Lowman, John H., Cleveland, Ohio.

(1-1919. Lynah, Henry L., New York, N. Y.

(1-1952. Lynch, Mercer G., New Orleans, La.

�1915. Lynch, Robert Clyde, New Orleans, La.

(1-1879. McBurney, Charles, New York, N. Y.

(1-1927. McGinnis, Edwin, Chicago, Ill.

1936. McGregor, Cregor, Toronto, Canada.

(1-1913. McKimmie, O. A., Washington, D. C.

�1945. McLaurin, [ohn C., Dallas, Texas.

(1-1885. McSherry, II. Clinton, Baltimore, Md.

(1-1914. Mackenty, John E., New York, N. Y.

�1898. Makuen, C. Hudson, Philadelphia, Pa.

(1-1881. Major, C. W., Montreal, Canada.

�1948. Maxwell, James H., Ann Arbor, Mich.

(1-1954. Meltzer, Philip E., Boston, Mass.

1958. Montreuil, Fernand, Montreal, Canada.
� 1881. Morgan, E. C., Washington, D. C.

(1-1950. Morrison, Lewis F., San Francisco, Calif.

�1940. Morrison, William W., New York, N. Y.

(1-1886. Mulhall, J. C., St. Louis, Mo.

(1-1925. Mullin, William V., Cleveland, Ohio.

(1-1914. Munger, Carl E., Waterbury, Conn.

(1-1892. Murray, T. Morris, Washington, D. C.

(1-1881. Mynter, H., Buffalo, N. Y.

(1-1893. Newcomb, James E., New York, N. Y.

�1895. Nichols, J. E. H., New York, N. Y.

(1-1927. Orton, Henry B., Newark, N. J.
�1894. Park, William H., New York, N. Y.

(1-1892. Porcher, W. Peyre, Charleston, S. C.

(1-1927. Porter, Charles T., Boston, Mass.

(1-1954. Pressman, Joel J., Los Angeles, Calif.

(1-1908. Randall, B .. Alexander, Philadelphia, Pa.

�1882. Rankin, D. N., Allegheny, Pa.

�1934. Richards, Lyman G., Wellesley Hills, Mass.

(1-1902. Richardson, Charles W., Washington, D. C.

�1930. Ridpath, Robert E., Philadelphia, Pa.

(1-1879. Roe, John 0., Rochester, N. y,
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�1945. Robb, James M., Detroit, Michigan.
�1953. Roberts, Sam E., Kansas City, Mo.

�1881. Robertson, J. M., Detroit, Mich.

�1913. Roy, Dunbar, Atlanta, Ga.

�1878. Rumbold, T. F., St. Louis, Mo.

�1879. Seiler, Carl, Philadelphia, Pa.

�1928. Shea, John Joseph, Memphis, Tennessee.

�1893. Shields, Charles M., Richmond, Pa.

�1909. Shurly, Burt R, Detroit, Mich.

�1878. Shurly, K L., Detroit, Mich.

�1892. Simpson, William Kelly, New York, N. Y.

�1919. Skillern, Ross H., Philadelphia, Pa.

�1909. Sluder, Greenfield, St. Louis, Mo.

�1879. Smith, Andrew H., Geneva, N. Y.

�1932. Smyth, Duncan Campbell, Boston, Mass.

�1928. Sonnenschein, Robert, Chicago, Ill.

�1924. Stein, Otto J., Chicago, Ill.
1934. Stevenson, Walter, Quincy, Ill.

�1911. Staut, George G, Philadelphia, Pa.

�1879. Tauber, Bernhard, Cincinnati, Ohio.

�1924. Taylor, Hermon Marshall, Jacksonville, Fla.

�1903. Theisen, Clement F., Albany, N. Y.

�1899. Thorner, Max, Cincinnati, Ohio.

�1892. Thrasher, Allen B., Cincinnati, Ohio.

�1937. Tobey, George L., Jr., Boston, Mass.

�1888. Van der Poel, S. 0., New York, N. Y.

�1938. Vail, Harris H., Cincinnati, Ohio.

�1936. Voislawsky, Antonie P., New York, N. Y.

�1954. Walsh, Theodore K, St. Louis, Mo.

�1933. Wanamaker, Allison T., Seattle, Wash.

�1896. Ward, Marshall R, Pittsburgh, Pa.

�1879. Ward, Whitfield, New York, N. Y.

�1886. Westbrook, Benjamin F., Brooklyn, N. Y.

�1924. Wherry, William P., Omaha, Neb.
�1924. White, Leon K, Boston, Mass.

�1939. Williams, Horace J., Philadelphia, Pa.

�1942. Wishart, D. E. Staunton, Toronto, Canada.
�1922. Wishart, David J. G., Toronto. Canada.
�1940. Wood, V. Visscher, St. Louis, Mo.

�1896. Wollen, Green V., Indianapolis, Ind.

�1953. Wilkerson, William W., Nashville, Tenn.
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LIST OF FELLOWS

Date Indicates Year Admitted to Active Fellowship

Attendance at meetings is shown by figures following each name.

Asterisk (�) indicates year paper was read.

Active Fellows - 96

1974. ALFORD, BOBBY R, 1200 Moursund Ave., Houston, Texas 77025, 1974, '78.

1969. ANDREWS, ALBERT H. JR., 122 S. Michigan Ave., Chicago, Ill., 60603, 1970,
'71, '72, '73, '744-, '75, '76, '77, '78, '79.

1962. ARNOLD, GODFREY E., 2500 N. State St., Jackson, Mississippi 39216, 1962,
'634-, '644-, '66, '69, '70, '72, '73, '75, '77, '79.

1969. AUSBAND, JOHN R, LaMotte Clinic, P.A. P.O. Box 1126, Hilton Head
Island, So. Carolina 29928, 1970, '71, '72, '73, '75, '78.

1975. BAILEY, BYRON J., Dept. Oto!., UTMB, Galveston, Texas 77550, 1975, '76<t,
'77, '78.

1970. BALLENGER, JOHN .T., 723 Elm St., Winnetka, Ill. 60093, 1971, '72, '73, '74,
'75, '76, '77, '78, '79.

1963. BAXTER, JAMES D., 687 Pine Ave. West, Montreal, H2, Quebec, Canada,
1953, '654-, '66, '67, '68, '69, '70, '71, '72, '73, '74, '76, '77, '78, '79.

1975. BILLER, HUGH F., Mt. Sinai Hosp., 100th St. & Fifth Ave., New York, N. Y.,
1975, '76, '774-, '784-, '794-.

1977. BLAUGRUND, STANLEY M., 115 E. 61st St., New York, N. Y. 10021, 1977, '78,
'79.

1975. BOLES, ROGER, Dept. Otolaryng. Univ. of Cal., San Francisco, Cal. 94122,
1975, '76, '77, '78, '79.

1955. BORDLEY, JOHN E., Johns Hopkins Hospital, Baltimore, Maryland 21205,
1955 '56 '57 '59 '60 '69 '63 '64 '65 '66 '67 '69 '70 '71 '72 '73<t '74
'75 '76 ;77 ;78 ;79'

....
, , , , , , , , , , , ,

, , , , .

1959. BREWER, DAVID W., 1100 E. Genesee St., Syracuse, N. Y. 13210, 1959, '604-,
'61, '624-, '63, '66, '70, '73, '744-, '77.

1976. BRIANT, THOMAS D. R, St. Michael's Hospital, 30 Bond Street, 4B Wing,
Toronto, M5B1W8 Ontario, Canada, 1976, '77, '78.

1955. BROWN, LESTER ALEXANDER, 490 Peachtree Street, N.E., Atlanta, Georgia
30308, 1955, '56, '57, '58, '59, '61, '63, '65, '68, '69, '70, '71, '72, '73-,
'74, '75, '76, '77, '78, '79.

1963. BRYCE, DOUGLAS P., O.P.D. Toronto General Hospital, Toronto, Ontario,
Canada, 1963<t, '64, '664-, '674-, '684-, '69, '70, '71, '72, -'73, '74, '75, '76°,
'77, '78, '79.4-

1979. CALCATERRA, THOMAS c., UCLA Medical Center, Los Angeles, Ca. 90224,
1979.

1976. CANTRELL, ROBERT W., University of Virginia Medical Center, Charlottes
ville, Virginia 22901, 1976, '77�, '78, '79.

154
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1968. CHANDLER, J. RYAN, 1700 N.W. lOth Ave., Miami, Fla. 33136, 1968, '69°,
'70, '71, '72, '73, '74, '75, 76, '77, '78, '79.°

1967. COCKE, EDWIN W., JR., 920 Madison, Memphis, Tenn. 38103, 1967, '68,
'69, '70, '72, '74, '75, '76, '77, '78.

1964. CODY, CLAUDE C., III, 777 Southwest Freeway, Houston, Texas 77074,
1964, '65, '67, '69, '71, '73, '77, '78, '79.

1971. COHEN, SEYMOUR R., 1300 N. Vermont Ave., Los Angeles, Calif. 90027,
1971, '72°, '73°, '74, '75°, '76°, '77, '78°.

1957. CONLEY, JOHN J., 211 Central Park West, New York, N. Y. 10024, 1958°,
'60°, '61, '62°, '63°, '64, '65, '70, '72, '74°, '75°, '76, '77, '78.

1960. DALY, JOHN F., Faculty Practice Offices, 566 First Ave., New York, N. Y.
10016, 1960, '61°, '62, '63, '64, '65, '66, '67, '68, '69, '70, '71, '72, '73, '74,
'75, '76, '77, '78°, '79.°

1973. DEDO, HERBERT H., University of California, S.F. School of Medicine, Rm.
495U, San Francisco, Calif. 94122, 1973(\ '74, 75°, '76°, '77, '78, '79.°

1966. DEVINE, KENNETH D., Mayo Clinic, Rochester, Minn. 55901, 1966, '67,
'68, '72°, '74°, '76°.

1968. DEWEESE, DAVID D., 3181 S.W. Sam Jackson Park Rd., Portland, Ore. 97202,
1968, '69°, '73, '74, '75, '76, '77, '78, '79.

1976. DOYLE, PATRICK J., 865 W. lOth Ave., Vancouver 9, British Columbia,
Canada, 1976, '77°.

1973. DUVALL, ARNDT, J., III, University of Minn. Hospital, A-605 Mayo Me
morial Bldg., Minneapolis, Minn. 55455, 1973°, '75, '76, '77, '78.

1968. FARRIOR, RICHARD T., 509 Bay St., Tampa, Fla. 33606, 1968, '69, '70°,
'72, '74, '76, '77, '78, '79.

1964. FEARON, BLAIR, 308 Medical Arts Building, Toronto 5, Ontario, Canada,
1964, '66, '67, '68, '69, '70, '71°, '72°, '73°, '74°, '75, '76, '77, 78°, '79.

1963. FERGUSON, CHARLES F., P. O. Box 313, Osterville, Mass. 02655, 1963, '64°,
'66, '67°, '68, '69°, '70, '71, '72, '73, '74°, '75, '76, '77, '78°, '79.

1970. FRAZER, JOHN P., 601 Elmwood Ave., Rochester, N. Y. 14642, 1971, '72,
'73, '74, '75, '76, '77, '78, '79.

1977. FREDRICKSON, JOHN M.y Med. Sciences Bldg., Room 7310, University of
Toronto, Toronto, Ontario, Canada, 1977, '78, '79.°

1956. FRIEDBERG, STANTON A., 1725 West Harrison St., Chicago, Ill. 60612, 1956,
'57° '58 '59 '60 '61 '62 '63 '64 '65� '67 '68 '69 '70 '71° '72 '73
'74 "75 ;76°' '78; '79 0' , , , , , , , , , ,

, , , ,
.

1977. GACEK, RICHARD R., State Univ. Hosp. of the Upstate Medical Center, 750
E. Adams St., Syracuse, N. Y. 13210, 1977°, '78, '79.

1959. GOLDMAN, JOSEPH L., 55 E. 87th St., New York N. Y. 10028, 1959, '60°,
'61 '62 '63 '64 '65 '66 '67 '68 '69 '70 '71 '79° '73 '74 '75 '76 '77
'78�, '79.

' , , , , , , , , --, , , , , ,

1965. HANCKEL, RICHARD W., JR., 9 Valley Forge Dr., Nashville, Tenn. 37205,
1965, '66, '67, '69, '70, '71, '72, '73, '74, '77, '78, '79.

1957. HARRILL, JAMES A., Bowman Gray School of Medicine, Winston-Salem,
N. C. 27103, 1957, '58, '59, '61, '62, '63, '64, '66, '67, '68, '69, '71, '73, '75,
'76, '77, '79.
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1955. HILGER, JEROME A., Suite 6A, 393 Dunlap St., St. Paul, Minnesota 55104,
1955 '56� '57 '58 09 '60 '62 '63 '64 '65 '66 '68 '69 '70 '71 '75
'76, '77, '78.

' , , , , , , , , , , , , ,

1974. HUDSON, WILLIAM R, Duke Univ. Med. Center, KN.T., P.O.P., 3805,
Durham, N. C. 27710,1974, '75, '76, '77, '78�.

1961. JONES, EDLEY H., 1901 Mission 66 Avenue, Vicksburg, Miss. 39180, 1961,
'62, '63�, '65, '66, '67, '68, '69, '70, '71, '72, '73, '74, '75, '76, '77, '78.

1965. KING, JAMES T., 1890 W. Paces Ferry Road, N.W., Atlanta, Ga. 30327, 1965,
'66, '67, '69, '70, '71, '73, '74, '75, '76.

1975. KIRCHNER, FERNANDO R, U. of Kansas Med. Centr., Kansas City, Kansas
66103, 1975°, '76, '77, '79.

1963. KIRCHNER, JOHN A., 333 Cedar St., New Haven, Conn. 06510, 1963, '65�,
'67°, '68, '69°y '70, '71°, '72�, '73, '74, '75°, '77, '78.

1979. KRAUSE, CHARLES J., University Hospital, Ann Arbor, Michigan, 1979.

1979. LE JEUNE, FRANCIS K, JR., 1514 Jefferson Highway, New Orleans, Louisi
ana 70121, 1979.

1966. LEWIS, JOHN S., 3 East 71st Street, New York, N. Y. 10021, 1966, '67, '68,
'69°, '70, '71, '72, '74, '75, '76�, '78, '79.

1961. LEWY, ROBERT B., 25 East Washington St., Chicago, Ill. 60602, 1961, '62�,
'63, '65�, '67, '68, '69, '70, '71, '73, '74, '75, '76�, '77, '78, '79.

1976. LINGEMAN, RALEIGH K, 1100 W. Michigan St., Indianapolis, Ind. 46202,
1976, '77°, '78, '79.

1973. LORE, JOHN M., JR., 2121 Main St., Buffalo, N. Y. 14214, 1974°, '76, '77°,
'78°.

1978. LYONS, GEORGE D., 120 N. Jefferson Davis Pkwy., New Orleans, La. 70119,
1978, '79.

1966. MCCABE, BRIAN F., Dept. of Otolaryngology, University Hospitals, Iowa
City, Iowa 52240, 1966, '69, '72�, '73, '75�, '76, '79°.

1963. MCGoVERN, FRANCIS H., 139 South Main St., Danville, Virginia 24541,
1963, '64, '66, '68, '71, '72, '74, '75, '77, '79.

1976. MIGLETS, ANDREW, 456 Clinic Drive, Rm. 4118, Columbus, Ohio 43210,
1976, '77, '78°.

1952. MILLER, ALDEN H., 1407 N. Vermont Ave., Los Angeles, Calif. 90027, 1952,
'53° '55 '57 '58� '61 '62 '64 '66 '67° '68 '69 '70 '71 '72 '73° '74�
'76, "77, "78°', '79.'

, , , , , , , , , , , ,

1965. MILLER, DANIEL, 110 Francis St., Boston, Mass. 02215, 1965, '66, '67, '68,
'69�, '70, '71, '72, '73�, '74, '75, '76, '77�, '78, '79.

1964. MONTGOMERY, WILLIAM W., 243 Charles SL Boston, Mass. 02114, 1964,
'65�, '66�, '68�, '70, '71, '72, '74°, '75, '76�, '77, '78.

1972. MORSE, HARRY R, USAF Hospital, Bitburg, Germany Apony 09132, 1972,
'75, '77, '79.

1979. MYERS, EUGENE N., Dept. of Otolaryngology, 230 Lathrop Street, Pitts
burgh, Pa. 15213, 1979.

1975. NAHUM, ALAN, M., 225 W. Dickinson, San Diego, Cal. 92103, 1975, '76, '79.
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