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PRESIDENTIAL ADDRESS

DANIEL MILLER, MD

As your President, I declare the 102nd annual
American Laryngological Association Scientific Ses
sion open.

The constitution of this Association declares that
there must be an address by the President. I shall .

endeavor to do so, however, within the limited time

span noted in your program.

This scientific organization was founded 102

years ago by men who stated unequivocally that its

purpose was to improve the knowledge and stand
ards in the areas of rhinology and laryngology. This
in fact has continued to be the intent and purpose of
the ALA as exemplified in the annual scientific pro
grams for more than a century. This intended pur
pose no doubt will continue to pervade the planning
of future programs.

However, it has become increasingly clear that a

provincial format based on the tenets of our so

called forefathers of the society must be pruned and
fertilized in a careful manner to meet the needs of
the 1980s, 1990s and the 21st century.

Multidisciplinarianism is the necessary soil for
growth, development and change of character of
our discipline.

So many of our programs are devoted to the man

agement of neoplasms, a most complex problem,
that we must spread our dichotomous branches to

incorporate the knowledge of other disciplines.
These additives for growth and flowering may in
clude obscure seeds developed by cytogeneticists,
biochemists, pharmacologists, nuclear physicists,
electron microscopists, epidemiologists, researchers
in all fields and even philosophers and religionists.
The list could go on and on.

In the practice of medicine, and it is the practice
of medicine, we must rely on other fields of en-

deavor to give our patients the very best of the fruits
of our respective labors. More and more we hear
and read of the multidisciplined approach to

specific diseases and malfunctions managed by
those of us in this chosen field of otolaryngology.

Where does it begin and where does it end? It

begins now! The thinking in the past of far too

many of our presentations at medical meetings must

deviate from the narrow thinking which on occa

sion may even be identified as a form of creative
selfishness. In our desire to clarify a complex prob
lem and help solve it, we oftentimes create new

complexities of the same problems. Perhaps the
basic fundamentals in the fields of logic, decision
analysis and biostatistics might be explored more

deeply by us at such programs as these.

The day of provincialism in the specialties and
subspecialties of medicine has passed. Multidisci
plinarianism is here. We must avail ourselves of
other sources of knowledge. Hopefully, our im
mediate incoming Presidents of the ALA, in their
all-too-brief terms of office, may feel as we do and
incorporate more and more of this multidisciplinar
ianism of the scientific world about us in the up
coming programs of the ALA.

My short term as President has given me great
pause for thought about the future of this senior

society which contains so many present-day leaders
in the ever-expanding field of rhinology and laryn
gology, and has given me the chance to share a few
observations of where we are in 1981.

It has been a privilege to have been granted these
few minutes to address you at this 102nd Annual
Meeting as required by the constitution of the
American Laryngological Association. It is my hope
that the present planned program will meet your re

quirements for increasing expertise in the field of
rhinology and laryngology.
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INTRODUCTION OF GUEST OF HONOR

WILLIAM V. McDERMOTT, JR., MD

DANIEL MILLER, MD, PRESIDENT

Members of the American Laryngological
Association, active and emeritus, and guests, one of
the great traditions of the ALA is that of giving the

privilege to the president of choosing a Guest of
Honor. He may be chosen from anyone of our disci

plines and is usually a person of high recognition in
the scientific world.

There are many men and women in medicine
whom I personally have admired for many reasons.

Some are in the academic world, some in the semi
academic world and some whose contributions to

medicine are of less importance than their contribu
tions in general to the world about us.

Brilliance, humility, kindness, mixed with a

tempered understanding of the problems of col
leagues in all disciplines of medicine, make for the
unusual professor. My friend and surgical col
league, Bill McDermott, exemplifies all these acco

lades. As a cancer researcher, internationally recog
nized author on the liver, skilled surgeon, a student
of literature, he has understood the advances in our

discipline and encouraged and educated surgical
colleagues in other areas of the body to understand
and appreciate the contributions made by otolaryn
gologists.

Our Guest of Honor more closely reaches Osler's
definition of the so-called "compleat physician"
than any surgeon I know. Bill was born in Salem,

Massachusetts, so well known for its witches and
whalers. A graduate of Harvard College and its
medical school in 1942, Bill trained for his surgical
career at the Massachusetts General Hospital, inter

rupted by his service in the military. He then spent
a year at Yale in physiological chemistry. Subse
quently he returned to Boston as many Harvardians
do who go to Yale. In .1960 he spent some time as

Associate Director of Surgery in Kings College
Hospital in London.

In 1969 after having achieved rapid promotion,
he was appointed to the David W. and David
Cheever Chair of Surgery at Harvard Medical
School. Dr. McDermott wears many hats. One hat
is that of Chief of Surgery at the New England
Deaconess Hospital where he developed a close
association over the past 15 years.

One could go on and on to describe all of his ac

tivities and memberships either as president or

director of most of the major arts or scientific
societies, national and international, but time is a

hindrance.

It is with great pride at this moment of introduc
tion that I share with you this outstanding leader of
medicine, educator and friend, Dr. William Vin
cent McDermott, Jr. , the Cheever Professor of
Surgery at Harvard Medical School, our Guest of
Honor.
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GUEST OF HONOR ADDRESS

THE COELACANTH AND THE HOMINID

WILLIAM V. MCDERMOTT, JR., MD

BOSTON, MASSACHUSETTS

The coelacanth or "fossil fish" is a species which, until 1938 when one was retrieved by a fisherman in the Indian Ocean, was pre
sumed to have been extinct for 60 million years. The highly specialized nature of the creature's abilities confined it to a limited habitat and

lifestyle: bottom feeding at considerable depths in the ocean. The hominid, a relatively recent arrival on our scene, initially seemed to be a

very unpromising specimen for survival, without specialized equipment for hunting and without physical attributes for superiority in the
air, land, water, or trees. The comparison of the ultimate development of these two species, the specialist and the generalist, raises some

obvious questions relative to the patterns of education and training of the surgical specialist. Perhaps it is time to reverse some of the trends,
as Henry Rosovsky, Dean of the Faculty of Arts and Sciences, has done in the undergraduate curriculum of Harvard College, and re-em

phasize the importance of a broad intellectual base on which detailed technical and specialized training can be built.

The rather obscure title of this paper is designed
for two purposes. One is to divert attention from the
basic subject of this address, graduate surgical edu
cation, because the threat of a discourse on medical
education, either at the undergraduate or at the
graduate level, is almost certain to induce the reac

tion in the audience that one is about to be assaulted
by a series of platitudes and, of course, this may
well be true.

The other purpose of the title is to draw attention
to some analogies relative to the development of the
various forms of life as we face it on the planet to

day and perhaps relate some of the characteristics,
both in evolution and adaptation, to the problems
which we face in an era of increasing, and perhaps
to a considerable degree necessary, specialization.

The coelacanth is in one sense a living fossil in
that this peculiar species of bottom feeder has been
considered extinct for at least 50 million years until
one was hauled into the net of a South African fish
ing trawler in the Indian Ocean and eventually rec

ognized in terms of its origin and place in the evo

lutionary scale. This primitive fish was certainly a

highly specialized species. As it evolved early in the
development of life on this earth it moved into a

limited and totally ordered environment, in which
the original extremities eventually became pectoral
and pelvic fins, but were still used in its ordinary
life as a bottom feeder to promote progression across

the bottom. The adaptation to extremely deep wa

ter isolated the coelacanth from contact with most

other living species as they developed arid often died
out in the course of the evolution of life as we know
it today. Therefore, in the sense of survival, this
particular species has certainly been successful but
in terms of recognition or contribution one could

certainly question the value of the degree of special
ization by which this fish has succeeded.

The hominid, on the other hand, is a much newer

arrival on this planet. Many millions of years after
he coelacanth had established itself in a deep-water
environment with all the equipment and tools for

swimming and crawling along the bottom, adapt
ing to the tremendous pressure of ocean depths and
developing sufficient sensory organs to locate and
digest its food, the hominid first appeared and even

tually emerged from the forests to the grassy savan

nas. At first analysis, this relatively recent form of
life would seem to be a poor candidate even for sur

vival. Basically, he had no standard equipment which
could not be, easily bested by various forms of pred
ators. He climbed awkwardly, could not as yet fly,

. had no claws or fangs of any consequence and cer

tainly could not enter the watery environment sur

rounding the land mass without being at an enor

mous disadvantage when faced with predators against
which he had no defense.

Therefore, if we look at these two species through
out the subsequent years, clearly the coelacanth
with its total adjustment to a limited environment
was able to survive but certainly in no way expand
his abilities or his territory beyond those of his
earliest origins. On the other hand, the hominid, for
controversial reasons which this discussion would
best leave aside, was able to adapt in an extraordin

ary way to almost any climatic environment and
was ultimately' able to invade both the air and the
sea and assume total dominance over all the other
highly specialized and relatively unadaptable forms
of life.

This sketchy analysis of evolution and adaptation
From the Department of Surgery, Harvard Medical School, Boston.

Presented at the meeting of the American Laryngological Association, Vancouver, British Columbia, May 10-11, 1981.

REPRINTS - William V. McDermott, Jr., MD, Department of Surgery, New England Deaconess Hospital, Boston, MA 02215.
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8 WILLIAM V. McDERMOTT, JR.

brings us to the main point of the discussion today
which involves the present state of surgical training
particularly in an era when an increasing degree of
highly sophisticated specialization is taking place.

Let us first view some of the thoughts which many
educators, particularly Henry Rosovsky, Dean of
the Faculty of Arts and Sciences at Harvard Univer

sity, have brought to bear on this question.
Throughout the past decade, Dean Rosovsky, with
other members of the Harvard University faculty,
has devoted a considerable amount of time to re

viewing, analyzing and restructuring education at
the university level, particularly in the college
where young students first grapple with the prob
lem of encompassing the enormous and geometri
cally increasing fund of knowledge and number of
techniques which have become available. The re

ports of the many reviews and discussions guided by
Dean Rosovsky and the subsequent restructuring of
the undergraduate curriculum at Harvard College
are available and certainly well worth reviewing
not o_nly in terms of the details but of the ultimate
concepts which lie behind this reorganization. 1 Bas

ically, the Harvard undergraduate program now

consists lof a core curriculum with courses in the
humanities, the natural sciences, and the social
sciences which every undergraduate must utilize as

a foundation despite the almost overwhelming pres
sure towards early specialization.

The education of the young physician has been
scrutinized in a similar fashion relative to the al
most impossible task of achieving both breadth and
depth as a foundation for the increasingly special
ized environment which he or she will face after ob
taining the doctorate degree in medicine. Again, we

might leave the details of approaches to undergrad
uate education and move towards the specific area

in which we as surgeons have a particular interest
and that is the structure of postgraduate residency
programs which ultimately lead to accreditation in
a number of specialized fields.

It was only a very short time ago in the history of
medicine that the surgeon emerged from his rela
tively lowly status as a barber surgeon with the
bloody linens drying on a rotating pole outside of
his shop, a practical problem which led to the
development of the striped barber pole as an index
of the activities within the shop j From this nonaca

demic origin, a reflection of which is the applica
tion of the title of Mister rather than Doctor to our

English colleagues, the surgeon gradually evolved,
like the hominid, into a world where he was only
grudgingly accepted in the initial phases of develop
ment. During the past century, however, the ob
vious success of the developing skills of the surgeon,
his increasing involvement with the basic disciplines
of pathology, biochemistry, and physiology as well
as the essential substructure of anatomy, led to

.

equal acceptance within the profession. During the

early decades of this century the surgeon was still a

generalist and it was only with the organization of
the profession following the Flexner Report and the
introduction of the American Board of Surgery and
the boards of the specialties and subspecialties in
the 1930s that the teaching of surgery became faced
with the problems which we are considering today
and which many think need careful scrutiny and

perhaps a significant restructuring such as has oc

curred in undergraduate curriculum. Certainly the
general tendency in specialized surgical education
has been increasingly if subtly directed towards
shaving time from the basic foundation in what
might be referred to as general surgery, in order to

expedite the training program of young surgeons
and shorten the period required for their ultimate
arrival at the goal of accredited practice in a

specialized area. Interestingly enough this has hap
pened at a time when there is less financial pressure
on young residents in training because of the escala
tion in salaries from a token remuneration to a point
where the young surgeon in training, if not pro
vided with a background of affluence, has a return

commensurate with reasonable subsistence. It is not

necessary to detail the areas in which the re

quirements prior to entry into a specialized training
program have been progressively decreased. Rather,
I would prefer to look at what may have been lost
and to review with you what might be considered
the basic requirements, comparable to Rosovsky's
general education, necessary to produce surgeons
who are not only highly competent in their special
field but also have a broad base of knowledge which
would permit them to recognize and treat complex
and multisystem disease.

Setting absolute time periods in a training pro
gram is essential for organization but perhaps it

might be better to review the type of knowledge and
experience which any surgeon, regardless of his ul
timate career, should have in order to avoid the
problems of the coelacanth or perhaps even the din
osaurs whose ultimate fate was total extinction. If
we look at the components of what one might rea

sonably consider a foundation program in general
surgery, clearly a period of clinical training on the
general surgical service with its exposure to the gas
trointestinal, hepatopancreaticobiliary, hemato
poietic, endocrine, and musculoskeletal systems
provides the essential matrix on which one can con

struct further and more sophisticated experience
(Table 1). Part of this program would also require a

more formal exposure to the major existing special
ities such as urology, orthopedics, cardiothoracic,
pediatric, plastic, and pelvic surgery, to name some

of the major segments of the background which I
feel is essential. It seems hardly necessary to dwell
in detail on the type of experience which a young
surgeon will gather from this type of exposure; cer

tainly he will be expert in none but familiar with
all.



TABLE 1. FOUNDATION PROGRAM IN GENERAL SURGERY
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General surgery
Gastrointestinal system
Hepatopancreaticobiliary system
Endocrine system
Hematopoietic system
Oncology
Musculoskeletal system

Anesthesiology
Intubation and resuscitation
Monitoring
Volume needs, replacement, etc

Pharmacology
Cardiopulmonary physiology

Emergency ward
Major and minor trauma

Ambulatory surgery
Diagnosis and interpretation
Triage

Intensive care

Monitoring techniques
Interpretation of cardiac, pulmonary and renal function
Hemodynamics
Multisystem disease

There are other areas in medical care which
would serve any young surgeon well over his com

ing years. A rotation through the intensive care unit
and the inevitable accumulation of knowledge re

garding cardiorespiratory, renal, and hepatic dis
orders is invaluable as are the monitoring tech
niques concerned with the use of the Swan-Ganz
catheter, the interpretation of pulmonary function
from blood gases and hemodynamics, the ability to

recognize and initiate therapy of various types of
renal failure; these all represent the types of exper
ience with which every surgeon should have at least
a superficial familiarity. Add to this an exposure to

anesthesiology where the skills of intubation (the
most essential portion of resuscitation and a skill
which every surgeon should acquire), monitoring,
interpretation of volume needs, initiation of appro
priate replacement and the management of crises in
the course of major operative procedures are learned,
and the function of the anesthetist who is such an

essential part of the overall surgical team becomes
recognized.

Can one possibly eliminate emergency ward ex

perience from the training of the surgeon? Admit-

TABLE 2. ROTATIONS

No. at Weeks

General surgery 50

Surgical specialties 28
Urology 4
Orthopedics 4
Cardiothoracic 6
Pediatrics 6
Gynecology 4
Plastic

}Otolaryngology 4
Neurosurgery

Intensive care 6

Emergency ward 8

Anesthesia 6

Vacation 6

Total 104

tedly, emergency wards today serve in many ways
as general ambulatory clinics and the individuals in

charge will be handling a number of minor prob
lems, but triage is probably the most sophisticated,
albeit not always the most exciting, form of medical

practice and the young surgeon can well afford to

spend some weeks honing his diagnostic and inter

pretative abilities at the first interface of the patient
with the hospital environment; in addition, he will

inevitably face the early resuscitative problems and
the management decisions concerned with multisys
tem trauma either from accidents or from perpe
trated stab or gunshot wounds, an experience which
will serve him in good stead regardless of what type
of later experience he expects to have in dealing
with acute problems.

If one accepts these premises which suggest the
need for a broad foundation before developing the
specialized skills, what are the time requirements?
In Table 2, I have presented the breakdown of the
various rotations and exposures which we have dis
cussed, and presented them in a chronological frame
work. Obviously this adds up to a convenient seg
ment of a two-year space. Looking at this as Rosov
sky might have done as he considered the problems
of providing a general education, I cannot see how
this could be streamlined further without signifi
cant deprivation. One might well cavil at time
allotments or with the inclusion of one or more of
the specialty experiences, but could we accomplish
some of the goals or fulfill some of the basic prin
ciples as outlined in a lesser time span? I doubt it,
and am concerned that in our efforts to compress
graduate surgical training, we will become un

adaptable coelacanths rather than imaginative,
talented, and flexible hominids. Wilson, in his
development of a new field of sociobiology, has
stated that "anthropocentrism is a disabling vice of
the intellect" and one might well paraphrase this in
the context of premature specialization. 2

There is another aspect of graduate education in

surgery which I would like to touch on briefly and
that is the broad concept of "territoriality," or as we

might refer to it in surgery, the concept of "speciali
zation." In terms of community biology, a territory
is generally defined as an area that the animal or

animal society occupies exclusively and defends, us

ing overt aggression, aggressive displays, and "keep
out signals," either alone or in combination against
intruders. It is probably not too farfetched to view
the head and neck as an area in which multiple com

munal societies have staked out territorial areas, the
exact anatomical, biological and physiological de
finitions of which are subject to constant change
and constant redefinition and discussion. The theory
of natural selection would suggest that a species
would only establish and maintain a territory whose
size and design makes it economically defensible. In
other words, the territorial defense should gain
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more energy than it expends. It would not be a use- ophthalmologist, the neurosurgeon, the oral sur-

less exercise for any of us in the various specialty geon and even further subdivisions, are difficult to

areas of medicine and surgery to review some of the determine and it is easy to see how a form of supra-
work of biologists involved in the attitudes or the clavicular warfare has developed, but it is not as

behavior of the so-called social insects. Holldobler easy to establish a permanent peace treaty. Perhaps
and Lumsden" have described in a fascinating way all one can say is that recognition by a communal
the absolute territories of African weaver ants and society, such as a hospital, of individual and collec-
the behavior and motivation behind the definition tive abilities, expertise, and interests, is the only
of this territoriality. Wilson" has extended his concept by which one can rationally define these
studies on termites to a point where one can perhaps territories of various specialties, their limitations,
question whether the social instincts of this species and most particularly their ultimate value to the
are not more sensible and productive in their own problems of health care in humans. In the early
limited sphere than the behavior of the human pri- days of the American colonies, areas of joint and
mate facing similar territorial problems. While the cooperative usage were known as "the commons."
observed behavioral patterns of the social insects Perhaps the head and neck is such an area.

may seem surprisingly rational and sensible in terms

of communal survival, it is difficult to directly ex

tend any of these principles of economic defensibili
ty, distribution of resources and other factors to the
problems of specialization in surgery. In this area I
must say I cannot provide even speculative answers.

What the territories and specific areas should be if
one 'views the role of the plastic surgeon, the head
and neck general surgeon, the otolaryngologist, the

Without any further suggestions or admonitions,
I will leave this special area of territoriality as one

of the problems which must be faced in the general
context of the graduate education of the specialty
surgeon. A moral from one of the "Fables of our

Times" by James Thurber is appropriate: "It is bet
ter to know some of the questions than all of the
answers.'?"
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SCIENTIFIC SESSIONS*

INTRODUCTION OF DANIEL C. BAKER, JR., MEMORIAL LECTURER
WU HUAN-HSING, MD

DANIEL MILLER, MD, PRESIDENT

In September 1980, under the leadership of Dr.
Samuel Rosen and his wife Helen, a contingent of
eight other otolaryngologists was invited by the
Chinese Medical Association to lecture in the Peo

ple's Republic of China. As one of the fortunate
group, I had the privilege of meeting our Daniel
Baker lecturer, Wu Huan-Hsing, generally known
in this country as George Wu.

Dr. Wu is an internationally known radiothera
pist and Director of the Beijing (Peking) Cancer

Hospital. His broad knowledge of our field of head
and neck oncology, his exuberant personality and
his hospitality soon won over the entire contingent.
Several of us continued our new-found friendship
with Dr. Wu after leaving China.

Dr. Loring Pratt, one of our members and also
President of the Broncho-Esophagological Associa
tion, and I were able to put a strong case forward to
both our respective Councils as well as to Dr. Wu to
invite him to our respective societies during the Sen-

ior Society meeting week here in Vancouver so that
we could share him with you all.

Dr. Wu represents the empathy that seems in
stinctive between Chinese and Americans that exists
today as it did many years ago. We visited China as

health professionals and were impressed with the
vast population industriously and energetically en

gaged in one of the most unique social, economic
and political experiments of modern time.

We pay homage to the resurgence of academic
pursuit in the People's Republic of China through
leadership such as that of Dr. Wu who has main
tained his quest for relevance in the face of the
counterproductive regimen of the "Gang of Four."

This roving ambassador, outstanding radiation
therapist, statesman and newly-acquired friend is

exemplary of the prior Daniel Baker, Jr., lecturers.
Those of us who were fortunate enough to have
known Dan Baker know he would have been proud
to have as our guest Dr. George Wu, the Daniel
Baker Lecturer of 1981.

• Papers published in the Annals of Otology, Rhinology & Laryngology are on pages 17-122. Discussions and panel material not previously published are

on pages 123-133.
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SEVENTH DANIEL C. BAKER, JR., MEMORIAL LECTURE

THE CHINESE HEALTH SYSTEM

WU HUAN-HSING, MD

BEIJING (PEKING), PEOPLE'S REpUBLIC OF CHINA

When President Miller kindly issued me the invi
tation to give the Daniel Baker lecture, I felt that
honestly I shouldn't accept such an honor for the
obvious reason that after a few decades of having
limited my work to radiation therapy, I feel con

scious of my incompetence to give a talk on a sub
ject within your specialty. Although it is true that in

my practice I have had many opportunities to con

sult with ENT colleagues during treatment and fol

low-up of patients with head and neck malignancy,
otolaryngology has not been my major focus.

Today I would like to speak on a subject outside
both our disciplines. The subject of how medical
care is delivered to the people of the Republic of
China, will, I hope, receive your approval, because
it involves a nation whose population is nearing one

billion, making the task not an easy one.

My medical career in China has spanned a period
marked by momentous changes in the political
system and in social organization. Such changes in-:_
variably influence the organization of medical and
health services and in turn bear upon the well-being
and health status of the people.

The destiny of a nation like China, of what she

was, of what she is now, and of what she may be

come in the next two decades, has been discussed
from many viewpoints. Since I am not an expert on

public health or economics or demography I'll give
. an account of impressions gathered in the course of

my medical career. First, I feel that it is important
to understand the past history of the traditional art

and practice of medicine in old China because it

still exerts an influence on the present set-up of
medical care and sanitary organizations.

Medicine in old China should definitely not be
confused with "folk medicine." The art and prac
tice of Chinese traditional cledicine is based on

theories similar in concept to the ancient Greek

writings ascribed to Hippocrates and Galen. Today
we say that the old theories are just philosophical
concepts to explain the states of health and disease
in the body. Though the concept of disease as

taught by the traditionalists is being replaced by

modern theories of pathology, the treatment of
many diseases by the traditional art, with herbal
mixtures, infusions, .and acupuncture, remains.

Professionals of the ancient art provided medical
care long before the first clinic of western medicine
in China was opened in 1835 by Dr. Peter Parker of
the United States. Traditional medicine still finds
favor among the majority of the population, espec
ially in the vast rural areas, because it is in many
cases effective and usually very economical. At the

present time traditional and modern medicine are

usually practiced side by side.

Traditional medicine is rooted in three classics,
the best known of which is Huang Ti Nei-Ching, or

Treatise on Internal Diseases, by an Emperor of the
dim past, "Huang-Ti." Authorship was ascribed to

a legendary emperor in order to give the classic an

imperial prestige. In fact, it is recognized by Chin
ese scholars that the writings were collected during
the era of the Han Dynasty, only some 2,000 years
ago. Interestingly, this classic contains the theoreti
cal basis for the practice of acupuncture, which in
recent years has begun to enjoy a new popularity in
the treatment of many ailments, and has now found
its application in surgery as a new mode of anesthe
sia.

The second classic is Shang-han Lun, meaning Dis
cussion of Fevers. Its author was an eminent physi
cian who lived also during the Han period. It dis
cusses the various aspects of fever and its treatment.

The third classic, Pen Tsao, meaning Herbals, is
a description of the medical properties of herbs and
drugs. The original work was also ascribed to a

legendary emperor, Shen-Nung, who was believed
to have taught agriculture to the people. However,
unlike the first two classics, this treatise on herbals
and drugs was extensively reedited by a physician
and botanist of the Ming Dynasty in the 16th cen

tury, Li Shih-cheri. This encyclopedia of pharmaco
peia is still the classic reference book of traditional
medicine.

From ancient times to the present traditional
medicine has evolved through three major stages.

From the Department of Radiation Oncology, Cancer Research Institute, Chinese Academy of Medical Sciences, Peking.
Presented at the meeting of the American Laryngological Association, Vancouver, British Columbia, May 10-11, 1981.

REPRINTS - Wu Huan-Hsing, MD, Director, Cancer Research Institute, Chinese Academy of Medical Sciences, Peking, China.
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TABLE 1. VITAL STATISTICS TABLE 2. MEDICAL PERSONNEL

19308 1978 - 19791949

Average life expectancy 35 yr 66.95 yr (male)
69.55 yr (female)

6.2%
12% (urban)

20-30 % (rural)

General mortality rate

Infant mortality rate

25%

The first stage began with recognition of a profes
sional corps of medical practitioners at the time of
the Han Dynasty. It was the period in Chinese cul
ture when the medical classics described above were

collected and studied by scholars. The traditional
doctors of the past were usually self-taught by
reading and learning the medical classics or tutored
by a senior or well-known practitioner.

The class of social and political elite in old China
was identified with the literati, scholars who were

given degrees following literary examinations. The
highest degree was "laureate of the empire," a title
bestowed by the emperor himself. The literati were

the mandarins, who made up the world's oldest civ
il service system, the mandarinate.

Many of the aspiring candidates who failed in the
initial stages of their literary examinations turned to
the practice of medicine, abandoning the mandar
inate career. That's why traditional doctors who
had attained eminence in their profession were re

spectfully called "Ju-Yi," or "mandarin doctor" to
indicate their close relationship to the class of
scholars. The traditional doctors like the scholars of
old dared not depart from the teachings of the med
ical classics. For this reason the practice of tra
ditional medicine remained static through the ages,
up to 1911 when the first Republic was founded by
Dr. Sun Yat Sen, a doctor of the western school.

The second period in the evolution of Chinese
medical practice began with the Republic in 1911
and extended to the foundation of the People's Re

public in 1949. During this period traditional medi
cine experienced a decline.

The political system of the new Republic, which

replaced the centuries-old feudal imperial system,
in its endeavor to catch up with modern western

world, adopted a radical policy towards the tradi
tional medicine by not recognizing the professional
status of traditional practitioners. For example, a

traditional doctor, however eminent, was not eli

gible to become a member of the Chinese Medical
Association. Though the traditional practitioners
were allowed to carryon their practice and the her
bals and drugs prescribed could still be obtained
from the old style Chinese pharmacy, government
policy was aimed at eradicating traditional medi
cine by discouraging replacement of the old practi
tioners. It was naturally a very unrealistic policy,
for the simple reason that the number of western

trained doctors were yet so few. In 1932, the ratio
of doctors to population was 1: 12,000, despite the

1949 1979

Western-trained doctors
Traditional doctors
Barefoot doctors

38,000
276,000

395,062
257,811

1,574,537

intensive efforts of the authorities to create new

medical schools. Also, before 1949 at least 60 % of
western-trained doctors were practicing in the cities
of the more wealthy coastal provinces. In the vast

rural areas, where 80 % of China's population lived
and worked, medical care was provided by tradi
tional medical workers.

During this second period, from 1911 to 1949,
when traditional medicine was neglected and ostra
cized by the government, the Chinese people were

facing one of the most tragic periods in their his
tory. It was a period marked by such calamities as

intermittent civil wars between the various provin
cial army chiefs, the so-called "warlords" of the
country. The warlords were levying heavy taxes on

the people, resulting in impoverished rural areas,
endemic malnutrition, unsanitary environmental
conditions, and a low level of health in the popula
tion. To these tragedies were added 14 years of Jap
anese invasions and partial occupation of the coun

try, beginning in 1931 and ending only with the

Japanese surrender in 1945. From 1945 to 1949 we

witnessed the wars that ultimately overthrew the
Chiang Kai-shek regime.

On October 1, 1949, the People's Republic of
China was proclaimed. It was the start of a new era

for China, and medicine began to play an impor
tant role in the economic rehabilitation of the coun

try and the health and well-being of the population.
This was the beginning of the third and present
stage in the evolution of traditional medicine, a

stage in which facilities will be modernized and
practitioners will work side by side with colleagues
trained in western medicine.

The difficult task faced by the new health author
ities in 1949 can be imagined. Of the population of
530 million in 1949, 80 % lived in the countryside
and were impoverished by the long years of war.

Agricultural production was at a very low level,
and the health status of the rural population, living
in an unsanitary environment with inadequate
nutrition, was poor. Parasitic and infectious
diseases were endemic, and apart from reducing the
work efficiency of the peasants, they were the prin
cipal causes of morbidity and mortality in the rural
areas, where the average span of life was around 37
to 39 years (Table 1).

The few industrial assets of the country were

nearly all destroyed in the years of the Sino-Japan
ese war; manpower was the main productive asset

of the country, but it was manpower of low produc
tive capacity. Rural manpower had to be made pro-
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ductive to help rehabilitate the agricultural sector

of the economy. Quick and intensive measures had
to be taken to raise health standards, and with
them, productive capacity.

For this job the new Ministry of Health mobilized
all available traditionaL and western-trained medi
cal personnel to provide priority medical and health
care to China's predominantly rural population.

In 1949 there were 276,000 registered workers

practicing traditional medicine and only 38,000
trained in the west (Table 2). Grouping the two

styles of medical personnel helped to solve staffing
problems in the medical clinics and hospitals. At the
same time measures were taken to expand the train

ing programs for new personnel.
The process of integrating traditional and west

ern medicine to work together to provide medical
care was gradual. Private practitioners of both tra

ditional and western medicine were encouraged to

form-group clinics or to work in government hospi
tals. Traditional workers were taught basic aspects
of weste,rn medicine: anatomy, physiology, pathol
ogy, and therapeutics.

In addition to the problems of unsanitary condi
tions, poor health of the population, and medical

personnel with widely divergent training, the new

Ministry of Health in 1949 faced other difficulties:
1) lack of qualified personnel, 2) the size of the

country, and 3) the size of the population to be
served. Yet within a decade, after adopting active
measures of preventive medicine by mass vaccina

tions, and improving environmental conditions to

control infectious and parasitic diseases, general,
maternal, and infant mortality fell sharply. Many
infectious and parasitic diseases, such as smallpox,
bubonic plague, cholera, typhoid fever, malaria,
schistozomiasis, and kala-azar, were eradicated or

controlled. Two diseases which we might call "so
cial diseases," drug addiction, including opium
smoking, and venereal diseases, were quickly
stamped out.

I'll now describe the present system of health ser

vices adopted by our government. The political sys
tem in China is based on socialist principles, which
means the sector controlled by the state is predom
inant, though not total as some people might think.

Administrative reforms carried out from time to

time by the central government grant more and
more autonomy to provincial authorities to run

their affairs according to the special requirements
imposed by local conditions. (In matters of public
health, the central authority is the Ministry of
Health with all its departments. Of interest to our

friends here is the Department of Foreign Relations,
responsible for decisions concerning international
activities, collaboration in medical sciences and

'

technology, and exchange visits and participation in
international congresses and seminars.)

I think givmg an account of the function and

composition of the health services of a Chinese

county (hsien, a small town, below a city in hierar

chy) will convey a realistic picture of health care

delivery for China's population. The reason is that
the population included in the 2,137 counties in
China amounts to well over 84 % of the total popu
lation. Some of the larger counties of China may
have a population near or over one million (97 of
the over 2,000 counties have populations of more

than one million).

Many counties which were purely agricultural a

few years ago have become mixed in nature, that is,
partly industrial. Within each county are a number
of communes, each with its commune health cen

ter. The commune itself is made up of many "pro
duction brigades," each with a brigade health sta-

tion.
'

So the present-day basic unit of health care de
livery in China is a composite of three administra
tive sections at different levels in the hierarchy. The

county health bureau guides all the commune health
centers, and the commune health center supervises
the production brigades' health stations where the
barefoot doctors constitute the main medical staff.

The county health bureau, in addition to its re

sponsibility of assigning tasks to the commune

health centers, runs institutions such as the county
hospitals, clinics, sanitary and antiepidemic sta

tions, medical and sanitary schools, and various of
fices such as the inspection office for pharmaceu
ticals and herbals and the publicity office for family
planning. These county organizations act also as

professional guidance and technical assistance cen

ters. For example, a serious or difficult case in a

commune hospital can be transferred for diagnosis
or treatment to the county hospital; in the same

way, the county hospital can refer' a patient to the
nearest provincial city hospital.

How important or efficient are the county's
medical and sanitary institutions? By and large, the
county health bureau has institutions and profes
sional staff that are able to give refresher courses to
doctors and technicians of the commune's health
center and to give advanced training for barefoot
doctors, nurses, laboratory technicians, and para
medical workers for maternal and child care and

family planning.
In counties with a special project, a fairly large

research laboratory or institute would be established
working in close cooperation with the provincial
medical college or with other research institutes at
the national level. Such an example is the research
laboratory or research institute established in coun

ties where a particular medical problem is being
studied, ie, kala-azar, schistozomiasis, malaria,
carcinoma of the liver, nasopharynx, esophagus,
and lung.

.
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TABLE 3. HOSPITAL FACILITIES TABLE 4. MEDICAL EDUCATION

1949 1979

Hospitals
Hospital beds per 1,000 population
Total hospital beds

2,600
0.15

65,000
1.99

1.9 million

The commune health center is sometimes des
cribed as the grassroots unit in health care delivery,
in the same way as the commune civilian adminis
tration is the basic political and administrative unit.
As said before, the vast rural areas of China were

before the Liberation, practically devoid of doctors:
and whatever medical care or medicines available
were dependent on practitioners of traditional
medicine and the local herbal shops. The popula
tion of a commune could vary from a few thousand
to tens of thousands (average 15,000). The stand
ards of the commune health center usually reflect
the economic level of the commune.

The basic task of the commune health center is to
draw up policy on health work for the commune

and to distribute the work to the various brigade
health stations. Other tasks of the commune health
centers can be summed up as follows:

1. Provide technical assistance to peasants to im

prove conditions of latrines, cattle pens, and pig
sties; teach health habits and nutrition.

2. Organize the peasants to collect, plant, and
process medicinal herbs for use in the local com

mune clinic or hospital, or even to be sold to the
county or for export, if the area is specially abun
dant in medicinal herbs.

3. Give technical guidance and free help to im

plement birth control and family planning. Family
planning is now of national concern.

The third level in the health care delivery system
is the production brigade health station. The bare
foot doctor plays the chief role in the health station.
As we all know, the barefoot doctor is so named be
cause he or she works part-time as a doctor and

part-time as a peasant, and peasants often walk

barefoot, eg, in paddy fields.

A question often asked is, how' are candidates for
barefoot doctor chosen and what is the main sub
stance of their training? The selection of candidates
from the group of peasants takes into consideration
two qualities:

1. The spirit of dedication to serve as a barefoot
doctor, which means that the candidate should ded
icate himself or herself after graduation to work in
the unit which chose him or her to study and be
come a barefoot doctor.

2. The candidate usually chosen has had ad
vanced schooling, ie, is a junior middle school
graduate.

No. oj Graduates in
Western Medicine

1911-1949 (38 years)
1949-1979 (30 years)

9,499
388,000

The training for a barefoot doctor can be sum

med up as follows. Rudimentary knowledge of dis
eases in rural areas, prevention and treatment of in
fectious and parasitic diseases, common emergency
trauma treatment, personal hygiene for women and
children, and knowledge of extermination of pests
are required. I should specially emphasize that the
barefoot doctor is also taught the basic theory of
traditional medicine, how to prescribe herbal mix

tures, and the use of acupuncture in treating pa
tients. The commune health center gives the first
course in clinical practice, and after a certain

period of practice, the barefoot doctor may be sent

for more advanced training to the county hospital.
The usual period of training varies from 6 months to
1 year at the commune and 1 to 2 years at the coun

ty hospital. Crash courses on special subjects are

sometimes organized. For example, when we had to
do mass screening for esophageal cancer in a high
risk area, our clinicians and cytologists gave courses

of 4-6 weeks to the barefoot doctors, teaching them
how to do the smears of esophageal mucosa; a few
selected senior barefoot doctors were taught how to
examine smears for the first round of screening,
leaving the final diagnosis to the qualified cytolo
gists.

I hope this account of the framework and func
tion of the 3-level health services organization has

conveyed to you a general idea of how 80 % of
China's population receive their medical care.

Health care delivery for those in the civil service or

the cadres, office employees, industrial workers,
members of what you would call the liberal profes
sions (artists, engineers, etc) is assured by the system
called "labor insurance." Roughly, the medical ser

vices are assured by the following establishments in
the order of their hierarchy: city hospital, county
hospital, factory hospital, district hospital, street

health station.

Time will not allow me to describe the scope of
the medical services that are given free and those for
which the patient has to pay partially. We are not

yet what you would call a "welfare stale." The eco

nomic development of the country cannot yet af
ford it. However, one must admit that in the last
three decades there has been a tremendous change
in the living conditions of the people provided with

adequate health and medical care (Tables 1-4).

Because of the marked increase in average life ex

pectancy, decrease in infant and child mortality,
and control of infectious and parasitic diseases, our

government now faces an accelerated population
growth. Family planning is now the primary task,
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and it is of such importance that the State Council
has set up a special committee under the supervision
of a Vice-Premier to guide the work of the Health
Ministry in family planning.

How to maintain a balanced population increase
is a problem being worked out by our experts in

demography. Projections based on averages of a) 1
child per family, b) 1.5 children per family, or c) 2
children per family indicate that by the year 2000,

the population of China would increase to, respec
tively, a) 1.09 billion, b) 1.16 billion, or c) 1.24
billion. However, 100 years later, in 2080, the pop
ulation would decrease to a) 298 million, b) 670

million, or c) 1.3 billion, respectively. China is con

fident that by the year 2000, the population can be
stabilized at 1.2 billion, and our economic growth,
industrialization, and the modernization of our

country will keep pace with the population.



SURGICAL APPROACH TO THE MEDIAL ORBITAL WALL

DONALD F. N. HARRISON, MD

LONDON, ENGLAND

There is a need for the head and neck surgeon to be familiar with the anatomy of the orbit, for the practice of his specialty may require
deliberate entry into this region, either for access or to carry out specific procedures. A review of 561 occasions in which entry into the orbit
was desirable revealed that 478 (85 % ) were primarily for exposure of the medial orbital wall. A variety of operative techniques were re

quired together with knowledge of the relevant anatomy and possible hazards.

It is not always appreciated that management of
paranasal sinus disease may necessitate deliberate
entry into the orbit, either for access or to carry out

specific procedures. With increasing experience and
confidence this route may also be used as a formal
approach to the sphenoidal sinus or orbital floor.
My training in ophthalmology, together with access

to clinical material from a large ophthalmic hospi
tal, has provided an opportunity to gain such exper
tise. Recent analysis of 527 specific occasions of
deliberate orbital exploration' and analysis of 35
additional patients showed that 85 % of these proce
dures were primarily for exposure of the medial or

bital wall (Table 1). As with most sinus surgery,
safety and success are largely related to sound
anatomical knowledge, and orbital exploration is
no more hazardous than other surgical procedures
in this region.

SURGICAL ANATOMY OF THE MEDIAL
ORBITAL WALL

This is the only wall which is not obviously
triangular; being roughly oblong it consists of four
bones united by vertical sutures: a) frontal process
of maxilla, b) lacrimal bone, c) orbital plate of eth
moid (lamina papyracea), and d) small part of the

body of the sphenoid. Most of the bony wall is oc

cupied by the thin, almost transparent lamina pa
pyracea, with the hard compact lacrimal bone and
sphenoid anteriorly and posteriorly. This is of con

siderable importance since the floor of the lacrimal
fossa is frequently absent and the lacrimal sac then
becomes intimately related to anterior ethmoidal
cells. The optic foramen lies within part of the
sphenoid bone and overenthusiastic removal of the
posterior part of the lamina papyracea may pro
duce a "fissure fracture" into the canal (Fig. 1).

Although importance is attached to such constant

features as the lacrimal crest and the anterior-pos
terior ethmoidal arteries, it is essential to appreciate
that they are not constant in position or appear
ance. Rontal et aP measured the distance of the

�o!��inae for anterior-posterior ethmoidal arteries

and the optic foramen from ,the lacrimal crest. I
have examined 40 orbits during exenteration and 54
dissected cadavers. Taking the anterior lacrimal
crest as the focal point, average measurements of 22
mm to the anterior ethmoidal foramen, 37 mm to

the posterior foramen, and 40 mm to the optic canal
were obtained. However, variations were consider
able, particularly the distance from posterior eth
moidal foramen to optic canal (range 2-9 mm).

Absence of the anterior ethmoid foramen is found
in 16 % of orbits, and over 30 % show multiple for
amina for the posterior ethmoidal artery. The only
safe conclusion from these measurements is that un

due reliance should not be placed on these land
marks, nor on "average" measurements of position.
Increasing use of coronal tomography has con

firmed the variable level of the cribriform plate.
This is 'substantiated by findings during external

ethmoidectomy and craniofacial surgery where this
bone is found to vary in size, thickness, and level as

related to the anterior ethmoidal foramen (Fig. 2).
Of considerable surgical importance is the orbital
periosteum which not only protects globe and per
iorbital tissues but acts as an effective barrier to

penetration by neoplasms, infection, and surgical
instruments I Although fixed to the orbital margin,
sutures, fissures, foramina, and lacrimal fossa, it

passes through the superior orbital fissure, optic
foramen, and ethmoidal canals to join the periosteal
layer of the dura. Most orbital surgery will there
fore be intraorbital but extraperiosteal.
INTRANASAL ETHMOIDECTOMY

Although generally employed as a standard pro
cedure in the management of recurrent nasal polyps
and other specific pathology, this operation carries
with it a constant fear of damage to orbital contents

or cribriform plate. Access is frequently limited and

surgical tuition inadequate. Although this cannot

be seriously considered as an effective surgical ap
proach to the medial orbital wall, the most com

monly reported complication is to the orbit and its
contents. Eichel," speaking at the American Trio-

From the Professorial Unit, Royal National Throat, Nose and Ear Hospital, London.
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TABLE 1. SURGICAL APPROACHES TO THE MEDIAL
ORBITAL WALL

Approach
No. oj

Occasions

Transorbital ethmoidectomy (Patterson's)
External ethmoidectomy

Orbital infections
Ligation ethmoidal arteries

Frontoethmoidectomy
Lateral rhinotomy
Craniofacial approach

Total

188

22
4

75
161

28
478

logical Society in 1978, said he accepted a 25 % in
cidence of orbital ecchymosis, and hemorrhage was

the most common complication in the 1,000 opera
tions reported by Freedman and Kern." Damage to

the orbital surface of the lamina papyracea as a

result of intranasal surgery carries a constant risk of
intraorbital but extraperiosteal bleeding. Anterior

tracking of blood produces a periorbital hematoma,
erroneously considered by some as the hallmark of a

-

successful operation. Posterior bleeding can cause

proptosis and visual loss necessitating removal of
nasal packing or exploration." The true morbidity
of this procedure, particularly in unskilled hands, is

unknown, nor is its effectiveness known in the treat

ment of ethmoidal disease. However, in no way can

it be seriously considered as a realistic approach to

the medial orbital wall.

With the exception of the surgical management
of ethmoidal neoplasms, most surgery to this region
of the orbit is exenteration of ethmoidal cells for
recurrent nasal polyposis; Complete removal of the
ethmoidal labyrinth is only feasible via a cranio

facial approach and the varying relationship of

posterior cells to optic foramen, as shown by axial

tomography, illustrates the hazards of any indirect

approach to this region.

PATTERSON'S EXTERNAL ETHMOIDECTOMY

The value of the transorbital approach to the
ethmoid described by Patterson in 19396 lies in the
almost invisible scar and more direct access, al

though it is possibly more difficult technically than
traditional procedures. The skin incision is confined
to the nasojugal fold and the-orbital margin reached

by separation of the fibers of orbicularis oculi.
Careful freeing of orbital periosteum from the bony
rim reveals the origin of the inferior oblique muscle

(except in 9 % of patients where this muscle is en

tirely intraperiosteal) and, medially, the nasolacri
mal sac (Fig. 3). As dissection advances this gap
opens to reveal orbital floor and medial wall as far

posteriorly as the posterior ethmoidal foraminae.
Mobilization of the lacrimal sac provides access to

the anterior ethmoidal cells and removal of the
lamina papyracea is performed under direct vision.
This is continued until the compact bone of the

sphenoid surrounding the optic canal is seen, when
further removal of ethmoid cells is carried out

transnasally. Although controlled hypotension sim

plifies this operation, the ethmoidal arteries present
no problem in the normotensive state since removal
of bone around the foraminae allows contraction
and hemostasis. Apart from transient epiphora,
probably from edema of the sac or orbicularis

fibers, complications in 188 operations on 121 pa
tients were minimal.

Since removal of the orbital floor is possible as far

laterally as the infraorbital nerve, this procedure
has been combined with lateral orbitotomy for orbi
tal decompression, providing direct, safe, and quick
access with the sure knowledge that all bone has
been removed. Visualization of the sphenoidal sinus
is excellent and this operation is useful in providing
access for transethmoidal transsphenoidal hypophy
sectomy.

Fig. 1. Medial bony wall of orbit. L -

Lacrimal fossa; M - Orbital plate of max

illa; E - Lamina papyracea; 0 - Optic
foramen; A-P - Anterior and posterior
ethmoidal foraminae.
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Fig. 2. Coronal section through nasofrontal region
showing relationship of cribriform plate to medial orbital
wall.

FRONTOETHMOIDECTOMY

Exposure of the frontal sinus or frontonasal duct
is not possible by transorbital ethmoidectomy
alone, and although chronic suppuration is no

longer a major reason for frontoethmoidectomy, 75

operations were performed primarily for mucocele,
osteoma, and a variety of benign lesions affecting
this region. Although the skin incision is relatively
standardized, the actual procedure relates more to
the condition being treated rather than the epony
mous title of its originator. Forty-nine patients were

operated upon for frontoethmoidal mucoceles (38 %

proved to be pyoceles), and details of most of these
have been reviewed by Evans." All had a palpable
swelling either at the medial canthus or below the
superior orbital rim. Over 80 % presented with
proptosis and almost half gave a history of previous
nasal surgery. Since it is rarely possible to be certain
of the real extent of these mucoceles, a standard
Killian incision is used and the orbital periosteum
elevated widely to provide complete exposure of
both the medial orbital wall and frontoethmoidal
region. Retraction of orbital contents is best per
formed with copper retractors to avoid undue pres
sure on the globe (important in the myopic eye
when retinal detachment is possible). In the estab
lished frontal mucocele (pure ethmoidal mucoceles
are uncommon), the frontonasal duct is assumed to
be abnormal. Indeed, most are associated with
recurrent polyposis or damage from previous sur

gery. Consequently, partial ethmoidectomy pre
serving the middle turbinate, if possible, is usually
performed and no attempt is made to reconstruct
the frontonasal region. A silicone tube is left in situ,
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Fig. 3. Tendon of inferior oblique muscle and lacrimal
sac revealed via Patterson's approach. Lamina papyracea
is seen deep to these structures. E - Lamina papyracea; S -

Lacrimal sac; 0 - Tendon of inferior oblique.

being removed when it no longer fits tightly.
Twelve of the 49 patients had a pure ethmoidal
mucocele being treated by removal of the lamina
papyracea alone.

Invariably, the supraorbital nerve and vessels
must be coagulated and the trochlea detached from
its origin. Preservation of orbital periosteum re

quires careful dissection with pyoceles, although it

may be impossible to avoid rupture of the thin sac

wall. Despite extensive proptosis, less than half of
these patients complained of preoperative diplopia,
possibly because of habituation, for there is often a

long history of diplopia. However, return of the eye
to a normal position and restoration of binocular vi
sion frequently leads to a temporary complaint of
diplopia.

The natural history and pathology of most

paranasal sinus osteomas included in this series have
been described by Atallah and Jay. 8 There is con

siderable difficulty in determining the site of origin
of large frontoethmoidal osteomas, and a fron
toethmoidal approach is essential even for those ap
parently localized to the orbital plate of the
ethmoid, if only to provide access for removal (Fig.
4). Two patients had osteomas attached by narrow

pedicles from the lamina papyracea, producing se

vere proptosis. Fracture of the pedicle by a lo
calized blow with dissection of attached orbital
periosteum allowed removal after considerable ma

nipulation. The base was then removed by limited
ethmoidectomy. Osteomas filling the whole eth
moidallabyrinth are too big and convoluted for this
approach, and require lateral rhinotomy. Piece
meal removal with cutting burr risks damage to the
cribriform plate and is less satisfactory than wide
exposure with direct removal of the whole mass.

EXTERNAL ETHMOIDECTOMY

Apart from the occasional deliberate occlusion of
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A B

the anterior or posterior ethmoidal arteries for in
tractable hemorrhage, my experience with limited
external ethmoidectomy has been for drainage of
orbital infections. Although the use of antibiotics
has radically changed the management of sinus in
fections and incidence of orbital involvement, com

plications still occur. Organisms are usually Staphy
lococcus aureus or Hemophilus injluenzae, and or

bital invasion, probably by septic thrombophle
bitis, may occur within 48 hours. Increasing prop
tosis with limitation of eye movement suggests ab
scess formation, and in children a subperiosteal
abscess usually discharges close to the medial can

thus.

Elevation of orbital periosteum must be carried
as far as the posterior extent of the lamina papyra
cea. Twenty-two of the 42 patients with orbital
cellulitis required external drainage and in 10, pus
was present extraperiosteally, either with evidence
of osteitis or a dehisence in the underlying bone.
.Removal of the orbital plate is recommended to en

sure free drainage into the nose. If pus is not found
the skin incision may be extended to allow further

periosteal elevation, although clinical judgment
will determine the limitations of this exploration.

LATERAL RHINOTOMY

The original purrose of this approach was to pro
vide access for removal of ethmoidal neoplasms,
and it is only in recent years that the considerable

potential of the operation has been appreciated." In

most instances the skin incision need reach no high
er than the medial palpebral ligament, allowing al
most complete exposure of the lacrimal sac and me

dial orbital wall. Why "medial maxillectomy"
should be added to operative descriptions is hard to

understand since any lateral rhinotomy encom

passes partial maxillectomy, partial 'ethrnoidec

tomy, etc."?

Some ethmoidal carcinomas are treated with ra-

Fig. 4. A) Ethmoidal osteoma with B)
specimen removed by lateral rhinotomy.
R - Right.

diotherapy followed by lateral rhinotomy in the

hope that residual, undetectable tumor might be re

moved as early as possible. Benign lesions, such as

angiofibromas, hamartomas, or transitional cell

papillomas, can be removed by this approach with
minimal cosmetic disability. However, the cribri
form plate remains and the resection is limited

superiorly, particularly with neoplasms arising
primarily in ethmoid or olfactory epithelium.

Increasing experience with the craniofacial ap
proach combined with lateral rhinotomy (a midline
forehead incision is joined to the lateral rhinotomy
- external ethmoidectomy incision inferiorly) has
convinced me of the low morbidity and excellent
visualization of this technique. Wide resection of
the floor of the anterior cranial fossa is carried out

under direct vision using the operating microscope
and drill without the need for neurosurgical assis
tance. The orbit is always entered from above as

well as medially, allowing posterior removal of the
medial wall as far as the optic canal. If uninvolved
orbital periosteum is available posteriorly, then
localized excision with closure of the orbital defect

utilizing fascia lata allows preservation of the eye.
In three patients this has been possible with subse

quent normal movement and vision. We have now

reached the stage when potentially curable or even

benign tumors of the ethmoid reaching the cribri
form plate area can be offered a truly oncological

- operation, and less may well be considered uneth
ical.

The frequency with which surgeons enter the or

bit, deliberately or occasionally accidently, is un

doubtedly underestimated. A sound knowledge of
the relevant surgical anatomy will reduce the risk of

producing damage to orbital contents or surround

ing structures. Without the confidence and exper
tise that such knowledge brings, surgery to the
medial wall of the orbit may be inadequate or ac

companied by an unacceptable morbidity.
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JUVENILE NASOPHARYNGEAL FIBROMA

RICARDO TAPIA ACUNA, MD

MEXICO CITY, MEXICO

The large number of cases of nasopharyngeal fibroma seen in Mexico gives Mexican otolaryngologists considerable experience with
this disease. This report includes studies on 322 patients seen by the author. It isimportant to recognize that nasopharyngeal fibroma is not

just a tumor, but a disease with particular characteristics, such as prevalence among young males. Clinically it is quite different from other
tumors of the pharynx, nose or accessory sinuses.

In nasopharyngeal fibroma, the history includes
occasional or frequent epistaxis that sometimes re

quires blood transfusion. 1-4 The tumor is located in
the nasopharynx; it is of a hard consistency and can

invade the sphenoid sinus in maybe 90 % of the
cases, and one or both choanae, with consequent
nasal obstruction. It also may invade other nasal
cavities, such as a fossa, the ethmoidal or maxillary
sinus, the orbit, the pterygomaxillary space or even

inside the cranium.

The tumor appears as a compact mass, generally
smooth, grey or reddish, that bleeds at slightest con

tact. If a biopsy is performed, control of the subse
quent hemorrhage becomes difficult. Packing for
several hours or days might be indispensable to

avoid deterioration of the general condition of the
young patient.

ETIOLOGY

It is well-known that race, age and sex are the
most important factors in the development of naso

pharyngeal fibroma. In this series, 80 % of the pa
tients were Mexican natives, 18 % were of mixed
race, and only 2 % white. Geographic variables,
such as altitude and climate, are not significant fac
tors, since these patients came from all parts of
Mexico. All were male. Their karyotypes demon
strated no pathologic features.

Follow-up on some patients who were treated
more than 20 years before showed that they are

married and have normal children, and that the
development of primary and secondary sexual char
acteristics and the/ endocrine glands was normal.
Flora of the nose and pharynx are usually normal.
Heredity is not a factor in this disease; none of the
relatives of the patients have had similar tumors.
There was no history of syphilis, tuberculosis or

other specific infections. Blood tests were normal or

showed some anemia or a slight increase in white
cells. The age of the patients ranged from 10 to 25

years. The only exception was one patient 35 years
old who had suffered the disease since adolescence.

PATHOLOGY

The tumor is constituted by fibrous tissue with
stellar cells supported by immature fibroblasts.
Multiple vessels can be seen in a stroma of myx
omatous tissue. The most important characteristic
of such vessels is that they are devoid of elastic or

muscular fibers and are filled with blood. This ex

plains the presence of severe hemorrhage when the
tumor is touched. It is nourished by the ophthalmic
artery and secondarily by the internal maxillary
artery. It is very important to remember this when
planning treatment. Though nasopharyngeal fibro
ma is considered a benign tumor, the consequence
of its growth can be fatal.

DIAGNOSIS

Clinically, diagnosis is based on the patient's sex,

age at onset, characteristics and location of the
tumor and the experience of the examiner in previ
ous cases. Biopsy might be unnecessary or even dan

gerous. Unfortunately the specialist is consulted
only when the disease is advanced enough to cause

obstruction of the nose or when the patient is in bad
condition due to repeated hemorrhages. Deformity
of the soft palate is common. One can visualize the
tumor by retracting the palate or even by depress
ing the tongue of the patient. Deformity of the nasal
pyramid, exophthalmus, deviation of one of the
eyes and troubled vision are common. Complete
blindness with no hope of recovery occurred in one

case. Conventional radiography of the nose and

pharynx is helpful. In the past arteriography was

performed to search the cranium for the presence of

part of the tumor. At the present time computerized
axial tomography (CAT scan), which gives excellent
images, is preferred. Sometimes a deformity of the
face is the only symptom. This happens when the
tumor has destroyed the pterygoid process and has
gone out through the lateral wall of the mouth. This
was seen in two patients.

TREATMENT

At the beginning, it is important to improve the
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Fig. 1. (Case 1) CAT scan showing the destruction of the
wall of the cranium.

general condition of the young patient. Blood
transfusions are indicated if repeated hemorrhages
have caused anemia. It is better to give small
amounts of blood every 48 hours than to give a large
amount that might provoke a new hemorrhage. Ra

diotherapy is useless and might complicate the sur

gical procedure. Diethylstilbestrol, which has been
recommended by some colleagues, is not only use

less but also produces disagreeable side effects, such
as increased breast size, which might last for a long
time. In some patients in this series electro

coagulation was used with some success to reduce
the size of small residual tumors; in these particular
cases cryotherapy was tried without any good re

sult.

Surgery, with complete removal of the tumor, is
the only way to obtain radical cure. The technique
differs according to the size of the fibroma, organs
which are invaded and, most important, any prior
surgical intervention. If a previous operation has
failed, the tumor creates adherences that make the
second attempt at removal more difficult. A conser

vative procedure is that in which the retropalatine
approach is used, the tumor grasped with a good
forceps, the index finger of the right hand intro
duced through a horizontal incision in the soft

palate to guide a dissector or a curette into a nasal
fossa with the purpose of isolating the tumor. This

procedure has to be done rapidly to avoid un

necessary loss of blood. Meanwhile, an assistant

surgeon must be pulling down the tumor by the

forceps that holds it. The wound of the palate is
sutured and the nose and pharynx are packed. In
cases in which the size of the tumor makes it dif
ficult to introduce the tracheal tube for anesthesia,
it is preferable to tracheotomize the patient for this

purpose and close the opening when the operation is
finished.

Unfortunately there are many cases in which sur

gical treatment is not so simple. When the fibroma
has destroyed the ethmoid and invaded the orbit
and the maxillary sinus, it might be necessary to

Fig. 2. (Case 2) CAT scans showing various degrees of
invasion of tumor into cranium.

open the latter and combine this approach with the
retropalatine one. In a few cases (discussed below)
it has been necessary to request the assistance of a

neurosurgeon.

A blood transfusion is necessary during the opera
tion in every case. Usually 500 cc are enough. In the
case of craniotomy not less than 2000 cc of blood
was transfused. An appropriate administration of
liquids is very important, as in any major surgery.

RESULTS OF TREATMENT

Before discussing the results of the treatment, it is

important to distinguish between a residual tumor
and a relapse. Either may occur. A residual tumor

gives symptoms shortly after removal. A relapse
generally comes more than one year after the opera
tion, and in the interim the patient has been free of
symptoms. A second operation was required for one

of every ten of the patients in this series, and at least
half shortly following the first surgery. No mortality
has occurred in this series. Two of the cases are

especially interesting.
Case 1. A 22-year-old male, married, father of a child, was

operated on ten years ago and had some relapse after being free of

symptoms for seven years. Recently he began to suffer headaches
and epileptic attacks. A neurologist gave him some drugs that did
not improve his condition and he returned to this office for ad
vice. Because of his history of nasopharyngeal fibroma, a CAT
scan was done, which showed a tumor invading the temporal fos
sa inside the cranium (Fig. 1). A neurosurgeon performed a cran

iotomy and at the same time a Denker operation was performed.
This revealed a small tumor outside the meninges which was

isolated and removed totally through the maxillary sinus.

Bleeding was very slight. The opening of the cranium was closed
and the sinus packed for 72 hours. Postoperative treatment con

sisted of the administration of antibiotics and diphenylhydantoin
combined with phenobarbital. Soon neurologic symptoms disap
peared and the patient was able to resume normal activities.

Case 2. A boy, 11 years old, had been operated twice for
nasopharyngeal fibroma a few months before consulting this of
fice. Clinically and radiologically there was a large tumor occu

pying the facial sinuses and part of the orbit of the right side with
destruction of the bone at the level of the temporal cranial fossa

(Fig. 2). A Caldwell-Luc operation was performed, and when the
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tumor was touched, a major hemorrhage resulted, undoubtedly
from the sphenopalatine artery. A tied packing was necessary and
later a ligation of the external carotid artery, which controlled

bleeding. Again, the assistance of the neurosurgeon was �ecessary
and the problem was solved in a similar way.

CONCLUSION

As a result of long-term observation of 322 pa
tients with juvenile nasopharyngeal fibroma, the

following conclusions are drawn:

1. This is a benign tumor that may cause impor
tant damage, even death.

2. It is prevalent in young males. Similar tumors

seen in female or older patients are not this particu
lar disease.

3. The only important etiologic factor identified
is race.

4. CAT scan is very important for diagnosis.

5. Surgery is the elective procedure for treat

ment. The removal of the tumor is not difficult if it
is located exclusively in the nasopharynx and has
not been touched before with surgical instruments.

6. A joint effort between the otolaryngologist,
the ophthalmologist and the neurosurgeon is very
important in some cases.

7. It can be estim-ated that in 5 % of cases there
will be residual tumors left, even if surgical pro
cedure has been done adequately.

8. Relapse may occur in approximately 10 % of
all cases. Patients must be seen periodically after the
operation.

9. To control the hemorrhages in cases in which
the pterygomaxillary space has been invaded by the
tumor, ligation of the external carotid artery is

preferable to any other similar procedure.
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HISTOCHEMICAL CHARACTERISTICS OF MUSCLE FIBER
TYPES IN THE POSTERIOR CRICOARYTENOID MUSCLE

LESLIE T. MALMGREN, PhD

SYRACUSE, NEW YORK

RICHARD R. GACEK, MD

The muscle fiber type composition of the human posterior cricoarytenoid muscle (PCA) was examined using a large battery of
histochemical techniques. Staining for myosin ATPase (pH 9.9) indicated that the muscles were composed of 52% ± 11.8 SD type 1 (slow
ly contracting) fibers and 48 % ± 11.9 SD type 2 (rapidly contracting) fibers. In order to obtain information concerning the probable
fatigue resistance of the type 2 fibers, serial sections were processed to determine the relative extent of ATPase inactivation at various pH
levels in the acid range and to obtain data concerning the relative activities of oxidative and glycolytic enzymes and their substrates. The

great majority of the type 2 fibers were of the 2A (fatigue resistant) fiber type. This indication of a capacity for prolonged activity was

substantiated by the presence of high activities of succinic dehydrogenase, a mitochondrial enzyme which is involved in oxidative
metabolism. Type 2C fibers (generally considered to be an undifferentiated fiber type) were also present but relatively rare. The overall en

zyme profiles of many of the muscle fibers in the human PCA differed from those typical of fibers having the same alkaline ATPase and
acid ATPase characteristics in most other mammalian muscles. Since muscle fiber biochemistry reflects the activity pattern of the motor

unit, these unusual enzyme profiles may be the result of activity patterns that are associated with the inspiratory cycle and/or patterns of

activity that are relatively specific to the PCA. Four of the ten muscles examined had unequivocal evidence of muscle fiber type grouping, a

manifestation of partial denervation followed by reinnervation. This is interesting since most of the cases were in the fifth decade. Muscle
fiber type grouping has been shown to occur selectively in certain other human muscles and to increase with age, eventually resulting in
muscle atrophy. This suggests the possibility that the human PCA is for some reason selectively vulnerable to partial denervation and in
dicates the need for more extensive data concerning the relationship of muscle fiber type grouping in the PCA and other laryngeal muscles
to age.

INTRODUCTION

Although the posterior cricoarytenoid muscle has
an important role as an inspiratory muscle,1-5 very
little is known about the biochemical basis for the

physiological characteristics of the various types of
motor units in this muscle.

It has been observed in other mammalian muscles
that the physiological characteristics of various
motor units are correlated with the histochemical
enzyme profiles of the muscle fibers in the motor

unit.":" Furthermore, there is considerable evidence

indicating that both the physiological character
istics of the motor unit and the enzyme profiles of
the included muscle fibers reflect the pattern of ac

tivity of the motor unit.8-10

The activity patterns of many of the motor units
in the posterior cricoarytenoid (PCA) muscles differ
from those in most other muscles in that they are ac

tive during each inspiratory cycle." In addition,
there is a considerable diversity in the activities of
individual motor units of this muscle in response to

certain stimuli and in the duration of their activity
during each period of inspiration. 4 Consequently it
would be expected that, if the activity of each mus

cle fiber determines its specific biochemical charac
teristics, the biochemical differentiation of the PCA
would be seen as a complex mosaic of muscle fiber

types reflecting the diverse activities of the in

dividual motor units. Data available for the cat

PCA indicate that the physiological characteristics

and enzyme profiles of many of the muscle fibers
differ from those observed in most other mam

malian muscle fiber types.
11 Although Teig and co

workers'? have determined the percentage composi
tion of type 1 (low alkaline stable ATPase) and type
2 (high alkaline stable ATPase) muscle fibers in the
human PCA, there is as yet no information avail
able concerning the relative activities of glycolytic
and oxidative enzymes and their substrates in the
muscle fiber types in this muscle. Since these data
are essential to an understanding of the differentia
tion, physiology, and pathology of the motor units
in the human PCA, we have examined the enzyme
profiles of the muscle fiber types in this muscle us

ing a large battery of histochemical techniques.

METHODS

The muscles were obtained from six male volunteers of various

ages (43, 51, 52, 57, 59, and 64 years) who were undergoing lar

yngectomy for malignancy. All of these cases except one had not

received radiation treatment. The muscles were removed at the
time of surgery and immediately frozen by rapid immersion in

2-methylbutane cooled to its freezing point with liquid nitrogen.
Before freezing, the muscles were tied on splints to maintain a

slightly stretched length;" They were then stored in a liquid
nitrogen refrigerator (-196°C) until they were processed in order
to stabilize e�zyme activities.

Transverse sections (lOlL thick) of the muscles were cut in a

cryostat, mounted on coverslips, and allowed to dry at room

temperature. Each muscle section of the series was processed us

ing a different histochemical technique. The stains used included
alkali stable and acid stable ATPase, 14 succinic dehydrogenase, 13

NADH tetrazolium reductase, 13 phosphorylase, 15 menadione-
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In the human PCA muscles examined (n = 10)
52% ± U.8 SD were type 1 muscle fibers and
48% ± 11.9 SD type 2 muscle fibers.

Fig. 1 a-I. Serial sections of human PCA processed using different histochemical techniques. a) The muscle fibers that
stain darkly at pH 9.9 are type 2 (rapidly contracting) fibers and those that do not stain as darkly at pH 9.9 are type 1 (slowly
contracting fibers). One of each of these fiber types is identified throughout the histochemical reaction series (type 1, short ar

row; type 2, long arrow). b) The same fibers in a section stained at pH 4.7 show little difference in reaction product density
between the type 1 and the type 2 fibers seen in a). However, a substantial change in the staining pattern occurs between b)
pH 4.7 and c) pH 4.6 so that at pH 4.6 two separate populations of muscle fibers are evident. These are the same two popula
tions of fibers that were detected with ATPase staining at a) pH 9.9 except that at c) pH 4.6 the staining pattern is reversed
("acid reversal"). c) Note that with the pH 4.6 ATPase incubation the muscle fibers of the lighter staining population (type 2
fibers) all have approximately the same reaction product density. d) At pH 4.5 the loss of ATPase activity in the type 2 fibers
is nearly complete and only the type 1 fibers have dense reaction product. The reaction product density in the type 1 fibers
decreases further until it is lost between e) pH 4.1 and f) pH 4 leaving only reaction product associated with blood vessels.

linked alpha glycerophosphate dehydrogenase, 13 glycogen the great majority of type 2 fibers this reversal oc-

(PAS),13 Sudan black B (lipjd),t3 acid phosphatase" and tri- curred at approximately pH 4.6 and was nearlychrome." Equivalent fields in each of the serial sections were complete by pH 4.5. This group of type 2 fibers be-
photographed, and an enzyme profile for each muscle fiber ex-

amined was compiled from the respective reaction product den- haved as a homogeneous population, and there was

sities obtained with each of the histochemical techniques. little evidence for diversity within this group with
regard to the extent of inactivation of ATPase at dif
ferent points in the acid reversal sequence. There
were, however, infrequent type 2 fibers that re

tained an intermediate ATPase reaction product
density (less than type 1 fibers) at pH 4.3. The type
1 fibers showed a loss of ATPase activity between
pH 4.1 and 4 with essentially no difference among
the various type 1 fibers in the extent of ATPase in
activation.

RESULTS

The relative reaction product densities of type 1

(low ATPase at pH 9.9) and the type 2 (high ATPase
at pH 9.9) reversed in the acid pH range (Fig. 1). In



POSTERIOR CRICOARYTENOID MUSCLE HISTOCHEMISTRY 27

Fig. 1 (Cont'd) g-l. g) In sections stained for phosphorylase the greatest reaction product densities are seen in a) fibers
that stain darkly for alkaline ATPase (type 2 fibers). However some of the type 2 fibers stain less darkly for phosphorylase
than others (small arrows). The type 2 fibers also stain more densely than the type 1 fibers for menadione-linked aGPD.
Some of the type 2 fibers that had less phosphorylase reaction product than other type 2 fibers (small arrows) also have h)
much lower menadione-linked aGPD reaction product densities (small arrows) than other type 2 fibers. i) PAS (glycogen)
staining is also generally somewhat less dense in the type 1 fibers than in type 2 fibers. j) Staining for succinic dehydrogenase
shows variation in reaction product density among the fibers, but no obvious relationship is evident between staining inten
sity and fiber type. Some of the fibers show j) relatively low reaction product density for succinic dehydrogenase (small ar

row) and k) relatively high reaction product density for NADH tetrazolium reductase (small arrow). In general NADH
tetrazolium reductase reaction product is most dense in k) type 1 muscle fibers (short arrow). 1) There is little difference in the
staining intensity of Sudan black B (lipid) among the fiber types. Bar: IOOIl.

In general the reaction product densities for the differed from the other type 1 fibers and from the
"glycolytic marker" enzymes, phosphorylase, and 2A fibers in that they had little staining for SDH. In
menadione-linked alpha glycerophosphate dehy- contrast to the results obtained for SDH activities,
drogenase (aGPD) were higher in the type 2A fibers staining for NADH tetrazolium reductase (NADH-
than in the type 1 fibers (Fig. 1 g-i). However, there TR) indicated fairly consistent differences in reac-

was a very wide range of phosphorylase and aGPD tion product densities between type 1 and type 2A
reaction product densities in the 2A fiber group fibers. The reaction product densities in the type 1

(Fig. 1 g, h). Almost all of the muscle fibers in the fibers were typically higher than those in type 2A
PCA had high succinic dehydrogenase (SDH) ac- fibers. Staining with Sudan black B did not reveal
tivities (Figs. 1 j and 2). Although there were dif- any difference in lipid content between the type 1
ferences among fibers in relative SDH reaction pro- and the type 2A fibers.
duct densities, there was no consistent difference
between the type 1 and type 2A fibers in reaction

product density. However some of the type 1 fibers
As indicated, in addition to type 1 and type 2A

fibers, the human PCA included some infrequent
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quently in investigations dealing with human mus

cle fiber types. In this system muscle fibers are

classified into 1 of 4 categories (types 1 and 2 A, B,
or C) on the basis of the characteristics of their

myosin ATPase. An initial classification of the fibers
into two major groups (system of Engel, 1962)17 is
made on the basis of their ATPase reaction product
density in sections that are preincubated in a solu
tion having a pH in the alkaline range (we use pH
9.9). The fibers that have relatively little staining
after this alkaline preincubation are categorized as

type 1 fibers and those that stain darkly under these
conditions are classified as type 2 fibers. 17 The type
2 fibers are then classified into subgroups on the
basis of the extent of ATPase inactivation present
when serial sections are preincubated at pH 4.6 or

at pH 4.3.18.19 Type 2 fibers that have marked inac
tivation of ATPase activity at pH 4.6 are classified
as 2A fibers. Those that retain substantial activity at

pH 4.6, but show almost complete inactivation at

pH 4.3, are categorized as type 2B fibers. The 2C
fiber is relatively rare in human muscle and is dis

tinguished from 2A or 2B fibers by its retention of
substantial ATPase activity after preincubation at

pH4.3.
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Fig. 2. High magnification of a type I (1) and a type 2 (2)
muscle fiber in the same field as in Fig. Ij processed for the
localization of succinic dehydrogenase activity. Numerous
punctate sites of succinic dehydrogenase reaction product
(a mitochondrial enzyme) are found in both the type I and
the type 2 muscle fiber (some of the sites of staining are out
of the focal plane and appear less distinct). Bar: 10j.t.

type 2C fibers. The reaction product densities for
this fiber group were generally intermediate to high
for phosphorylase, low to intermediate for aGPD,
low to intermediate for PAS (glycogen) staining,
high for NADH-TR, low to high for SDH and inter
mediate for Sudan black B (lipid).

the distributions of type 1 and type 2 muscle fi
bers were examined in a total of ten PCA muscles (6
cases with both right and left PCA on 4 of the 6

cases). Muscle fiber type grouping (Fig. 3b) was

clearly present in 4 of 10 muscles (4 of 6 cases ex

amined). In the 4 cases where both the left and the
right PCA muscles were taken, 2 had clear type
grouping in the left PCA but not in the right PCA
and 1 had type grouping in the right PCA and not in
the left PCA.

DISCUSSION

General Characteristics oj Muscle Fiber Types.
In this study we have classified the muscle fiber

types in the human PCA according to Brooke and
Kaiser'"" since this system has been used most fre-

Using glycogen depletion techniques, Burke et

a16.7 examined the relationship between the histo
chemical and the physiological characteristics of

single motor units in the cat. They found that the

type 1 fibers had the slowest contraction times, de

veloped the smallest tensions, and were the most

resistant to fatigue. The type 2B fibers had the
fastest contraction times, developed the greatest
tensions, and were the least resistant to fatigue.
Finally, the type 2A fibers were found to have con

traction times nearly as rapid as the 2B fibers, in
termediate tensions and an intermediate fatigue re

sistance. The activities of the enzymes of energy
metabolism as well as the concentrations of the re

lated substrates were consistent with the physiolog
ical characteristics of each of these fiber types. The
enzyme profiles of type 2 fibers indicated a high

Fig. 3. Human PCA stained for alkaline (pH"9.9) stable ATPase. a) The type I fibers (lightly stained) and the type 2

fibe.rs (darkly stained) are randomlr distributed, which is generally considered to be normal. b) The distribution of type I and
type 2 muscle fibers in a number 0 the human PCA muscles differed from the random distribution in that fibers of the same

type are grouped together ("muscle fiber type grouping"). Bar: 200j.t.
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capacity for oxidative metabolism which correlated
with their extreme resistance to fatigue while the
type 2B fibers were found to be adapted primarily
for short-term activity based on anaerobic glycoly
sis. As with the physiological parameters, the en

zyme profiles of the type 2A fibers represented an

intermediate form in that they indicated a high ca

pacity for either anaerobic glycolysis or oxidative
metabolism. Similar combined physiological and
histochemical studies have been recently carried out
on single motor units in the human medial gastro
cnemius muscle and the results indicate that there
are the same correlations between the physiological
characteristics of motor units and the enzyme pro
files of each of the muscle fibers included with
them ."

Type 2C fibers are relatively rare in adult human
m useles and they are considered to be an undiffer
entiated or precursor fiber .19.21.22

Muscle Fiber' Types in the Human PCA. Our
results concerning the type 1 and type 2 muscle fi
ber percentage composition in the human PCA (n
= 10; 52% ± 11.8 SD type 1 and 48% ± 11.9 SD

type 2) are in good agreement with those of Teig
and coworkers" (n = 7; 67% ± 8.6 SD type 1 and
33 % ± 8.6 SD type 2). They reported a gradual
inactivation of type 2 fiber ATPase activity in the

range 4.6-4.2. On the basis of these findings they
concluded that it was not possible to be certain
which muscle fibers corresponded to the different

subgroups of type 2 fibers. Although we have also
noted that the inactivation of the ATPase activity in
the type 2 fiber is to some extent gradual within the
4.6-4.2 pH range, the major inactivation of type 2
fiber ATPase occurs at approximately pH 4.6. This

pH value is close to that which would be expected
for type 2A muscle fibers.18.19 In addition to this

population of type 2 fibers there is another group of

type 2 fibers which have distinctly different acid re

versal characteristics and are relatively rare in the
human PCA. These fibers retain substantially more

ATPase activity at pH 4.3, which would place them
in the 2C fiber type category. 18.19

As indicated, in the human PCA, the pH range at

which acid reversal occurs in type 2 fibers suggests
that most of the type 2 fibers are 2A fibers and that
the remaining type 2 fibers are 2C fibers. However,
our results for the "glycolytic" marker enzymes,
phosphorylase and aGPD, suggest that there may
be two additional populations of fiber subtypes
within the 2A category. Another possibility would
be that there is a single population having a wide

range of values for these glycolytic enzymes.

In general, there is a tendency in both human
and animal muscles for the relative activities of the
various oxidative enzymes to show parallel relative
reaction product densities in an individual fiber

type as compared to reaction product densities in
other fiber types." The results that we have ob-

29

tained for the muscle fiber types in the human PCA
indicate a departure from this general tendency for
parallel oxidative reaction product densities in that
most of the type 1 fibers have higher NADH-TR ac

tivities than the type 2 fibers while staining for SDH

activity shows variation in reaction product density
among the fibers, but no obvious relationship be
tween staining intensity and fiber type. It has been
reported 23 that, in the cat PCA, certain muscle
fibers differ from other mammalian muscle fibers in
that the relative reaction product densities for SDH
and NADH-TR show a nonparallel relationship in
certain fibers. However, in the cat, the fibers that
have nonparallel staining for these oxidative en

zymes show a consistent total enzyme profile. They
found that the type 1 fibers that had nonparallel
staining for these oxidative enzymes were charac
terized by a low SDH activity but a high NADH-TR

activity and a low staining for phosphorylase and

glycogen. In the type 2 fibers that had nonparallel
staining for the oxidative enzymes, the order of the
oxidative enzyme levels was reversed with a high
SDH activity and a low activity for NADH-TR. It
was indicated that, in the PCA, the nonparallel
type 1 fiber was the most common type 1 fiber while
type 2 fibers in this muscle more commonly had
parallel staining for SDH and NADH-TR. Although
we have noted some type 1 fibers of the variety in
dicated by Edstrom and coworkers" (low SDH,
high NADH-TR) in the human PCA, they do not

appear to be common as they are in the cat. The hu
man PCA differs from that of the cat in that most of
the fibers, regardless of fiber type, have fairly high
densities of SDH.

Muscle fibers having nonparallel staining for dif
ferent oxidative enzymes have also been found to

occur in other mammalian muscles. Type 1 fibers in
the cat stapedius muscle have high NADH-TR acti
vities but low SDH activities (Lyon MJ, Malmgren
LT, unpublished data). Quantitative histochemical
studies in the rabbit have also indicated a similar in

complete correlation between SDH values and
NADH-TR values when data from the soleus, exten

sor digitorum longus, psoas and diaphragm are

pooled;" It was suggested that one possible ex

planation for this finding might lie in the existence
of diaphorases that are not part of the electron

transport chain and that variations in the activities
of these other diaphorases might account for the ob
served incomplete correlation between SDH values
and NADH-TR values.

Physiological Implications of PCA Enzyme Pro

files. In general, it can be concluded that the muscle
fibers in the human PCA can be divided into three
types on the basis of their ATPase characteristics
alone, type 1, type 2A and type 2C. However, it is

important to note that the combinations of relative
reaction product densities that we have observed for

glycolytic and oxidative enzymes and their sub
strates are not consistent with the enzyme profiles
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that are classically expected':' for these fiber types.
Since there is a close correlation between the en

zyme profiles of muscle fibers and their 'activity pat
terns 8,9,24 it seems likely that the unusual enzyme
profiles observed in the muscle fibers in the human
PCA reflect the duration of activity of the indivi
dual motor units involved in the inspiratory cycle
and/or other patterns of motor unit activity specific
to the PCA. The diversity of motor unit activity pat
terns reported for individual motor units in the
PCN could well account for the diversity that we

have observed in the enzyme profiles in these mus

cle fibers.

Although the contraction time of the cat PCA

(20-25 ms) is fast in comparison with other mam

malian muscles, the PCA is extremely fatigue re

sistant (equal to soleus). 23,25 The quantitative results
available from biochemical investigations indicate
that there is generally a correspondence between
metabolic fluxes and the enzyme activities of the

respective pathways;" Since the enzyme profiles
that we have observed in the human PCA as well as

those in the cat PCN3 differ from those of classical
muscle fiber types;" it is likely that metabolic fluxes
in many of the muscle fiber types in the PCA would
also differ from those of fiber types in most other
mammalian muscles. Such a difference in energy
metabolism might reflect an adaptation for the
combination of rapid contraction times and fatigue

.

resistance characteristic of the PCA.25

We found that the human PCA lacked type 2B

(fatigue susceptible) muscle fibers. Half of the fibers

present were of the extremely fatigue resistant"

type 1 variety and the remaining half was composed
almost entirely (rare type 2C fibers also present) of

type 2A fibers which are also fatigue resistant.:" In

addition, almost all of the fibers, regardless of type,
had high activities of succinic dehydrogenase (Fig.
2), a mitochondrial enzyme involved in oxidative
metabolism. This indicates that the great majority
of muscle fibers in the human PCA are equipped
metabolically for fatigue resistance during pro
longed activity.

"Fiber Type Grouping": Partial Denervation of
peA. When a muscle is partially denervated the re

maining axons in the regions containing denervated
muscle fibers receive a stimulus to sprout and rein
nervate the denervated fibers.27,28 Since the motor

neuron determines the enzyme profiles of the mus

cle fibers that it innervates, the fiber types of the
reinnervated muscle fibers shift to that char
acteristic of the new motor unit. As a result, the

normally random mosaic of different muscle fiber

types is interrupted by groups of muscle fibers with
similar histochemical characteristics ("muscle fiber

type grouping").

Unequivocal evidence of muscle fiber type group
ing was present in 4 of the 10 human PCA muscles
examined. In a previous study Teig and coworkers'?

reported muscle fiber type grouping in the PCA of 1
of 7 laryngectomy cases as well as a PCA muscle ob
tained at autopsy from a person without a history of

laryngeal disease. One obvious implication of the

presence of muscle fiber type grouping in this mus

cle is that the motor unit sizes would have been in

creased, in some cases greatly, in the PCA muscles
where type grouping was evident. This would mean

that the control of these muscles would be more

coarse than in the normal PCA.
In a study of 36 human muscles in male subjects

between 17 and 30 years, Johnson and coworkers"
noted there was no muscle fiber type grouping in
the great majority of the muscles examined. How
ever muscle fiber type grouping was regularly pre
sent in the extensor digitorium brevis.29,30 The ex

tent of type grouping in this muscle was found to in
crease with age, and it was concluded that the etio

logy involved a slow process of denervation and re

innervation, probably as a result of intermittent

compression of the nerve branch to this muscle. In

middle-aged and elderly subjects, groups of atro

phic fibers were present in the extensor digitorum
brevis indicating that the rate of partial denerva
tion was exceeding that of the reinnervation.P'' A
more extensive study will be necessary to adequate
ly examine the relationship between age (our cases

were 43, 51, 52; 57, 59 and 64 years) and the extent

of type grouping in the human PCA and to deter
mine if type grouping occurs selectively in the PCA
or if it is commonly found in other laryngeal mus

cles as well. It will also be of interest to examine the
balance between partial denervation and reinner
vation with advancing age to determine if this par
tial denervation eventually advances to muscle
atrophy.

The cause of muscle fiber type grouping in the
human PCA remains to be determined. Since the
nerve fibers supplying the PCA have a scattered dis
tribution within the recurrent laryngeal nerve+:" a

selective compression of the abductor fibers at this
level seems unlikely. Teig et al" have called atten

tion to the possibility that terminal nerve branches
in the PCA might be selectively prone to damage
during endoscopy or when large lumps of food are

swallowed. Another possibility would be that the

specific activity patterns of certain motor units in

the PCA lead to an early neuronal cell death.

Type grouping also occurs in the PCA muscle of

apparently normal horses.:" Laryngeal paresis with

impaired abductor function ("roaring horses") is a

well recognized problem in the horse, and it has
been suggested that the muscle fiber type grouping
observed in "normal" horses might, with time, ad
vance to become a clinical problem. It has also been

suggested that the muscle fiber type grouping
observed in the PCA muscles of normal horses might
result in a slight interference with normal breathing
which, although not detectable clinically, would
increase the animal's work of breathing and thereby
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decrease its 'athletic ability. Similar considerations age of the population is increasing. Muscle fiber

might be applied to man as well, and this may be of type grouping has been shown to increase with age
particular importance in societies where the mean in other human muscle.I":"
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OBSERVATIONS ON CENTRAL NEUROLOGIC ETIOLOGY

FOR LARYNGEAL DYSFUNCTION
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Observations of patterns of laryngeal dysfunction in patients with known as well as unrecognized neurological disease have provided
the basis for a new classification. Representative patients are used to describe typical patterns of laryngeal dysfunction which occur with af
ferent and efferent (upper motor neuron, extrapyramidal, cerebellar and nuclear pathways) neurological disorders. The value of

cinephotography in documenting and avoiding the pitfalls of brief indirect laryngoscopy is emphasized as a factor in achieving a correct

diagnosis in patients with laryngeal diseases of central origin.

The laryngologic literature detailing the func
tional results of peripheral injury to the nerve sup
ply to the laryngeal musculature is voluminous.
However, it is relatively recently that the abnor
malities of function have been visually documented
fbr detailed analysis.':" Studies of cinephotographic
documentation of these disorders now allow com

parisons between patients and lesions that will con

tinue to refine our understanding of the functional
results of individual peripheral neural lesions in a

manner not possible with undocumented examina
tions.

This kind of description has not been applied, to

any substantial degree, to laryngeal dysfunction
that originates from central neurologic lesions. This
communication describes the authors' experience in
direct telescopic observation of laryngeal function,
with photographic documentation, in clinically
documented central neurologic disorders. This type
of study offers new insights into the normal control
of laryngeal function as well as improving our abili

ty to define the functional abnormalities in patients
with recognized and unrecognized central neu

rological disorders.

The vocal and speech processes are -erroneously
conceived by most observers as simplistic and auto

matic since in the normal adult they are carried out

with spontaneity and lack of conscious effort. Only
brief reflection is needed to recognize that the phy
siology of the entire language and speech process is
indeed complex. This involves encoding sensory in

puts, organizing and conceptualizing them into lin

guistic form, selecting appropriate words and sen

tences and converting these words and concepts into
a program of sequential neural impulses. All this is
translated into neuromuscular action by the res

piratory system, laryngeal and pharyngeal mus-

culature, and articulatory structures, eventuating
in speech. The complexity of the system is further
increased by the acoustical output of speech which
is almost simultaneously monitored by the auditory,
visual, and proprioceptive systems. This feedback is
coordinated in the central nervous system where
modification of the entire linguistic process recurs.

The central compensatory mechanisms may obscure
the original pathological changes.

The process of vocalization is largely unconscious
for most individuals. It is only when there is a func
tional abnormality that the patient usually becomes
aware of speech and vocal patterns. When dysfunc
tion occurs it is quickly apparent to patient and

physician alike that the coordination of respiratory,
alimentary, postural, and speech functions of the

glottis are controlled by a finely balanced, very
complex physiology. It is perhaps useful to think of

laryngeal function in terms of a phylogenie hier

archy of priorities. It appears that the primal func
tion of the glottis was sphincteric protection of the

airway. Closure of the airway in the act of swallow

ing or stimulation of the pharynx is an automatic re

flex that takes precedence over voluntarily con

trolled function. The cough reflex can be, to some

degree, suppressed but may override even swallow
and gag reflexes. These functions are controlled
centrally and depend on normal integration of sen

sory and proprioceptive afferent input from the up
per respiratory tract. The primitive gag reflex in
volves more than simple closure of the vocal folds.
The larynx is observed to close with tight sphincter
ic approximation of the false vocal folds, the petiol
of the epiglottis, and the interarytenoid fold. Loss
of the control of this reflex in relation to sensory in

put may be expected to affect_laryngeal function in
a spectrum of pathology depending on the location
and severity of the lesion.
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In higher forms, the larynx becomes increasingly
important in posture, ie, in support of the upper
body for lifting and straining and functions uncon

sciously to regulate intrapulmonary pressures. Fin
ally the importance of the glottis in phonatory func
tion becomes increasingly apparent in organisms
that communicate by vocalization. Cortical control
over the larynx becomes increasingly conscious in
the production of speech and is distinctly voluntary
in the highly trained and controlled vocal apparatus
of the professional singer.

Injury to the peripheral pathways of neural con

trol to the larynx results in the predictable dysfunc
tions of well-recognized paralytic dysphonias.:'
Functionally these disorders result in loss of move

ment of the affected laryngeal muscles and dyspho
nia which will vary according to the degree of com

pensatory changes in function that the patient may
employ. There is considerable compensation that
can occur which may complicate assessment of the
original pathology. Prolonged observation is often
the only way that an accurate functional descrip
tion can be made.

Disorder of the central laryngeal pathways both
afferent and efferent by a variety of pathologies
manifests in patterns that may be typical for the
specific neurologic disease. It is this observation of
characteristic functional abnormalities in given
neurologic disorders that has prompted this report.
The authors have had the opportunity to examine
and photograph the larynges and record the voices
of a significant number of patients with known neu

rological disorders, undiagnosed dysphonia, or dys
function and incoordinated breathing disorders. A

typical history has included examination by several
physicians, psychiatrists, laryngologists, and neu

rologists. The same patient may have been told by
different examiners that he or she had vocal cord
paralysis and at other times that the larynx was nor

mal. These patients have often been referred to psy
chiatrists or speech pathologists for nonorganic
speech problems. Others have had their intermit
tent problems diagnosed as due to central sleep
apnea or asthma. It is clear that the standard mirror
examination of the larynx is totally inadequate for
the definition of problems due to central neurologic
disease. A fleeting glance with the mirror is unlikely
to reveal subtle abnormalities in control, and results
in an inadequate report of an anatomically normal
larynx with good (or paralyzed) vocal cord motion.
The abnormal signs and symptoms produced in oth
er body structures containing voluntary muscles are

well-recognized. It is clearly reasonable that the
larynx, a structure whose functions are largely con

trolled by voluntary striated muscle, should also ex

hibit recognizable deviations from normal when
there is damage to its central neural pathways.

The following classification is proposed for cor

relation of observed patterns of laryngeal dysfunc-
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tion with the site of lesion in the central nervous sys
tern."

Central Neuronal Network
A. Afferent sensory, autonomic
B . Efferent motor

1. Upper motor neuron (cortex and pyramid-
al tracts)

2. Extrapyramidal (recticular substance)
3. Cerebellar
4. Nuclear (lower motor neuron)

Representative cases are presented that illustrate
the functional laryngeal deficits that result in le
sions at various levels in the central neuronal net
work.

AFFERENT SYSTEM DISEASE

Relatively little is known and minimal reference
is made in the literature concerning the afferent
pathways except that they are known to exhibit and
pass centrally through the superior laryngeal and
vagus nerves." Several patients were observed
whose laryngeal dysfunction appears to be primar
ily one of override of more primitive reflexes due to

faulty coordination of sensory input with functional
needs.

Case 1. This 39-year-old male was examined because of his
severe difficulty with speech. A schoolteacher, his problem had
manifest initially by changes in personality and ataxia. As his
symptoms progressed, a diagnosis of progressive suprabulbar
palsy was made. His speech difficulty was initially characterized
by difficulty in initiating phonation. His voice when first exam

ined sounded like spastic dysphonia. He had extreme difficulty in

itiating phonation and the quality was forced. Examination of the
head and neck was unremarkable except for a very active gag
reflex, which could be initiated by simply touching the nasal
mucosa, andlead to sometimes prolonged laryngospasm. It was

possible to examine the larynx with a fiberoptic telescope only
after topical anesthesia of the entire nose and pharynx. There was

full range of motion of the arytenoids and a marked tendency to

spasm. Bilateral superior laryngeal nerve blocks resulted in rever

sal of the dysphonia to a normal phonatory pattern. Single super
ior nerve block had little effect on the very spastic quality of his
voice. Unilateral recurrent laryngeal nerve block resulted in some

improvement but there was still significant difficulty initiating
phonation as the nonparalyzed cord continued to spasm.

The patient's disease progressed to the point where he was

unable to initiate any phonation. Swallowing also caused laryn
geal spasm. Trunkal apraxia affected his ability to walk, write,
and care for himself. There was progressive involvement of the di
sease, producing impairment of voluntary eye movement, dys
phonia, and dementia.

COMMENT. The laryngeal dysfunction in this pa
tient appeared to be related to progressive loss of
control over or inhibition of the primitive protective
glottic reflexes. When there was stimulation of al
most any area of the upper airway mucosa there
was a marked gag reflex and laryngeal spasm. Su

perior laryngeal nerve block and topical anesthesia
(ie, interruption of afferent sensory input) resulted
in essentially normal phonatory movements and
normal speech.

Case 2. This 72-year-old female has been followed for 21/2 years.
She presented with articulatory problems, initially slurring of



34 WARDETAL

words and marked difficulty in tongue control. Her voice subse

quently became very spastic in quality. She had difficulty in

itiating phonation and her voice was strained. Initiation of pho
nation was accompanied by facial grimaces similar to those seen

in advanced spastic dysphonia. There was a markedly increased
gag reflex. Examination of the larynx could be accomplished only
with topical anesthesia of the pharynx with bilateral topical
superior laryngeal nerve blocks. There was full range of motion of
the left vocal cord. The right vocal cord was in an intermediate
position and did not move voluntarily but showed involuntary ab
duction and adduction. Though involuntary movement persists,
the patient has progressively lost essentially all voluntary control
of tongue movements. She has progressed to complete aphonia
because of often prolonged laryngeal spasm which occurs with at

tempts at phonation and with swallowing. It has been necessary
to place a cervical esophagostomy for feeding. The patient has
learned to manipulate the esophagostomy tube very carefully in
order to avoid prolonged laryngeal spasm from the stimulation of
the esophageal mucosa. There are no apparent abnormalities in
other cranial nerves in this patient. She has normal motor func
tion other than the 12th cranial nerve, she walks and writes well,
drives her own car, and lives by herself. CT scan shows pontine
atrophy and she was initially diagnosed as having pontocerebellar
atrophy type II. However, she had few cerebellar signs.

COMMENT. This patient's primary problem appears
to be failure to successfully integrate sensory and

I proprioceptive input for control of the tongue and
larynx. This results in completely ineffective tongue
movements and in the override of laryngeal closure
reflexes with normal stimulation of the upper air

way mucosa. As in the prior case the laryngeal
spasm can be relieved by blocks of the superior
laryngeal nerves.

It is believed that these cases represent supra
bulbar sites of lesions that result in loss of normal
control over laryngeal protective reflexes. The over

balance of the primitive gag reflex results in major
disruption in deglutition and speech. The spastic
component of laryngeal dysfunction can be alle
viated by interruption of the superior laryngeal
fiber transmission.

Another function of the larynx is its role in

respiration. Glottic closure is important in the
stabilization of the chest for lifting, and has a role in
the regulation of intrathoracic pressures. There is
some question about the precise nature of relative
roles of active muscular abduction versus a biome
chanical "spring action" in opening the larynx in

deep rapid respiration but there is no question that
deep inspiration results in the normal patient in hy
perabduction of the vocal folds." There is good
evidence in animals 6f neural reflexes in respiratory
sensors.' At least two patients in our study clearly
provide evidence that central neuromuscular func
tion plays an important role in the opening of the

glottis with respiration. Brainstem and higher le
sions 'can cause isolated abduction spasm and other
disorders of position in relationship to normal res

piratory control.

EFFERENT MOTOR SYSTEM DISE�SE
UPPER MOTOR NEURONS (CORTEX AND PYRAMIDAL)

The experimental studies by Furstenberg and

Fig. 1. Drawing of the cerebral cortex showing upper
motor neurons. Fibers from the precentral gyrus (Broca's
area) pass through the internal capsule making up the pyr
amidal tracts to eventually synapse in the nucleus am

biguus and other brainstem nuclei.

Magielski" and by Kirikae and coworkers" demon
strated that stimulation of the frontal motor area as

well as many other cortical areas in monkeys and
cats produces activity in the electromyographically
monitored laryngeal muscles.v" In man, Broca's
area 4 of the precentral gyrus of the dominant
hemisphere is important in initiation of vocalization
and speech (Fig. 1). Stimulation of the cortex dur
ing craniotomy (under local anesthesia) has re

vealed that vocalization can be elicited. Sounds
were produced by stimulation of the frontal, par
ietal, and occipital lobes as well as Broca's area.10

Neurons from the speech cortex join the cortical
bulbar tracts and pass through the internal capsule
and cerebral peduncle to form the pyramidal tracts.
A partial decussation takes place in the medulla
prior to synapse in the nucleus ambiguus. Diseases
that involve the upper motor neurons will have
variable effects on the function of the larynx de
pending on the location of the lesion. The changes
may be subtle or incapacitating, but do not cause

complete paralysis of laryngeal musculature. Rath
er, these lesions result in loss of normal coordination
of respiratory and phonatory movements of the lar
yngeal muscles. There may be aggravating involve
ment of the articulators as well. These patients may
also experience variable degrees of difficulty in un

derstanding written and spoken words and in form
ulating and expressing meaningful speech. Dysar
thria, aphonia and dysphonia are the clinical
manifestations. Strokes or vascular accidents in-
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volve these areas secondary to thrombosis, embo
lism, or hemorrhage of the middle cerebral artery.
Because the upper motor neurons responsible for ar

ticulation, phonation, and respiration come from
both hemispheres, and their fiber tracts have
undergone partial decussation, only bilateral lesions
have a severe effect on the muscles of the larynx.
Because the changes in the larynx are subtle, in
unilateral lesions they have often gone unnoticed.
Even the minor abnormalities caused by a unilat
eral hemispheral lesion, however, can be recog
nized if motion pictures of the larynx are carefully
studied. Bilateral damage to Broca's area results in
first a flaccid and then spastic paresis of the
laryngeal muscles. Because other motor pathways
take over control of the lower motor neurons, there
is limited wasting or atrophy of the laryngeal
muscles. The striking appearance of the larynx in

patients with bilateral vascular accidents, wide
spread cerebral atherosclerosis (causing supra
bulbar or pseudobulbar palsy), and cerebral palsy
(secondary to anoxia, kernicterus toxic drugs or

viral infections) is manifested by variable patterns
of incoordination of the laryngeal musculature. The
incoordination of respiration and laryngeal func
tion results in production of sounds that are

sometimes harsh and excessively loud or may be
breathy, weak, and fading. Concomitant involve
ment of the articulators causes slow slurred speech
with distorted sounds and defective resonance. The
following case exemplifies this type of upper neuron

lesion.
Case 3. A 28-year-old female was referred for severe airway

obstruction. She had a history of "asthma," rheumatic valvular
heart disease, and ten mild strokes. She had sustained a right he
miparesis, but had made remarkable progress in rehabilitation
and was ambulatory with crutches. The embolizations were attri
buted both to ingestion of birth control pills and to valvular heart
disease, which was complicated on one hospitalization by suba
cute bacterial endocarditis.

Her first stroke, causing a right hemiparesis, occurred three
years prior to being seen at UCLA. It was accompanied by severe

respiratory distress requiring intubation on two occasions. A year
later "respiratory infection" again resulted in obstruction and two
additional intubations. Two years after the onset of hemiparesis a

"respiratory infection" and severe airway obstruction necessitated
a tracheostomy. This was closed subsequently but had to be re

opened two weeks prior to her referral to UCLA.

During the previous three years the patient sustained at least
ten minor strokes accompanied by severe respiratory obstruction
and varying degrees of dysphonia. The "asthma" was nonrespon
sive to steroids and she was under the care of a psychiatrist for
"functional voice and breathing problems." A number of compe
tent laryngologists had seen her and had reported on several occa

sions the presence of a normal larynx. Several other examiners
described a swollen epiglottis and supraglottis, and she was told at
a large well-known midwestern clinic and by several other laryn
gologists that she had a "bilateral abductor paralysis."

Upon initial examination this pleasant, cheerful, well-devel
oped female was breathing through a bivalved tracheostomy tube
and walked with the assistance of crutches. She was determined
to overcome her illness and wanted to get rid of her tracheostomy.
She was stridorus on inspiration and her voice was a bit raspy and

breathy. Examination and photography of the larynx showed the
cords remaining near the midline in a slightly bowed position
most of the time. There were quivering motions of the arytenoids
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Fig. 2. (Case 3) Reproductions from motion picture
telescopic views of the larynx. There was a "spastic"
closure of the aryepiglottic folds, epiglottis, and vocal
cords. The first two vertical rows were the characteristic
appearance. Only rarely was there involuntary wide ab
duction of the cords as seen in the third row (arrows). Note
the lag of the right cord producing the laryngeal asym
metry.

and, after long periods of observation, spontaneous, involuntary
wide abduction of the cords. During the next few months, im

provement of the control and voluntary abduction of her cords
(documented on film) paralleled the improvement in the
hemiparesis.

Four months later she sustained another "small stroke" and had
to leave her tracheostomy tube open because of shortness of
breath. The larynx was filmed two weeks after her hospitalization
and at that time there was marked spasticity of the entire larynx
with tne epiglottis, aryepiglottic folds, and cords squeezed
together. On two occasions during several minutes of filming the
larynx opened as the cords involuntarily abducted widely (Fig. 2).

During the next 21/2 years, motion pictures were taken of her
larynx during different phases of recovery after two additional
small strokes. Because she was hospitalized elsewhere following
her strokes, the immediate poststroke, upper motor neuron, flac
cid, paralytic phase was not observed. The spastic supraglottic
and glottic paresis of the larynx that we observed several weeks
after the strokes gradually resolved into what has been commonly
called "bilateral abductor paralysis." This was in actuality a

paresis, because at other times she voluntarily and involuntarily
abducted both vocal cords. There was some asymmetry of the lar
ynx with a lagging paretic motion of the right cord. The patient's
larynx was filmed before and after hypnosis (by her psychiatrist)
which showed no effect upon the voluntary or involuntary mo

tions of her laryngeal muscles.

COMMENT. This is a rather typical history of pa-



36 WARDETAL

tients with central laryngeal paresis or paralysis.
Unless the stroke is massive with many other neuro

logical signs and symptoms the patients may be seen

only by laryngologists for airway obstruction and a

hoarse voice. The brief mirror or even telescopic
views of the larynx may suggest a swollen larynx if it
is in the spastic phase. As resolution takes place, the

laryngeal appearance of a superior and recurrent

bilateral "abductor paralysis" may be the interpre
tation unless prolonged, careful examination re

veals the presence of rare voluntary and involuntary
abductions of the cords. The dysphonic episodes
and the shortness of breath accompanied by stridor
are often interpreted and treated as asthma. Failure
to respond to steroids is characteristic of these pa
tients.

This patient's strokes were caused by emboli,
primarily to the middle cerebral artery or its
branches. The patient's other neurological signs
suggest confinement to the left hemisphere although
there may have been bilateral diffuse embolization.
The laryngeal response involved the entire larynx,
Jalthough during recovery there was a more marked
paresis of the right side of the larynx (the side of her

hemiparesis). This patient is still under observation
and by repeated filmings of her larynx it is hoped
that additional knowledge will be obtained about

upper motor neuron (pyramidal tract) paresis of the
larynx.

Case 4. This 79-year-old female developed deterioration of her

speech over a period of seven days. This occurred about seven

years ago and the speech pattern has been stable since that time.
She had no other symptom, at that time or since, other than a

mild unsteadiness of her hands. She is bright, fully oriented, and
lives alone and cares for herself.

The voice is characterized by ataxic short choppy phrases.
Words and sentences are stopped short and breathing is similarly
interrupted. On laryngeal examination there is constant motion of
the arytenoids and involuntary abduction and adduction of the

glottis during respiration and speech.
Neurological examination shows no other abnormalities of the

cranial nerves. Muscle strength is normal and symmetrical as are

deep tendon reflexes. There are no pathological reflexes. There
are no abnormal cerebellar signs. There is a mild constructional

apraxia in copying objects but mental status is otherwise normal.
CT scan with and without contrast is normal. The neurologic
diagnosis was that this patient had a small isolated cortical in

farct, and that the disability was unlikely to improve.

COMMENT. The patient's lesion, which is not well
identified as to precise location, has interrupted the
normal control of vocal cord positioning with res

piration. The glottis involuntarily abducts widely
during phonation and will also adduct completely
during deep inspiration. This constant motion is

superimposed on voluntary actions, and is sug
gestive of the kind of abnormality that would be ex

pected' with extrapyramidal disease. However it is
difficult to imagine an extrapyramidal lesion
specific enough to involve only laryngeal muscular
control. It is postulated that the lesion may involve
important cortical input to the extrapyramidal
system.

Case 5. A 65-year-old business man, in prior good health, col-

lapsed in coma with a left hemiparesis. On CT scan the site of le
sion appeared to be a small hemorrhage confined to the thalamus.
The patient made a fair recovery but remained hemiparetic on

the left. The patient's constant aspiration of all fluids remained a

serious problem after his stroke. On laryngeal examination there
was marked hyperabduction of the left vocal cord at rest, with the

right cord in normal position. On attempts at phonation the left
cord lagged in its movements toward the midline in relation to the

right, and complete closure was effected only with forced cough.
As the patient's hemiparesis became less spastic his aspiration im

proved as well.

COMMENT. This patient appears to represent an ex

ample of isolated unilateral abductor spasm asso

ciated with a thalmic hemorrhage.

EXTRAPYRAMIDAL LESIONS

The corpus striatum with caudate and lenticular
nuclei and the basal ganglia, the globus palidus,
and substantia nigra, are included with the reticu
lar substance in the extrapyramidal system. These
areas of the brain are thought to be important to co

ordination of synergistic control of the laryngeal
muscles in both respiration and speech. Athetoid
and choreatoid movements are characteristic of pa
tients with extrapyramidal lesions and these func
tional changes may be seen in the larynx of affected

patients. This dysfunction manifests in poorly con

trolled phonatory efforts. Several cases of Parkin
son's disease as a cause of vocal cord paralysis are

reported in the literature.11-13 Unless these were

caused by lesions extending beyond the extrapyra
midal system it is likely that more lengthy examina
tion would reveal these patients had only paresis
rather than paralysis.

Degeneration of the basal ganglia and reticular
substance is responsible for the tremor and rigidity
that is characteristic of Parkinson's disease. Several
forms of parkinsonism can now be differentiated,
including postencephalitic, arteriosclerotic, and id
iopathic (Fig. 3). Parkinsonian symptoms may ac

company other syndromes, such as Shy Drager syn
drome, where there are lesions extending beyond
the extrapyramidal system. Laryngeal photograph
ic examination of patients with Parkinson's disease
shows an apparently characteristic functional
appearance. Patients with postencephalitic Park
inson's disease tend to have a greater degree of tre
mor in the laryngeal muscles. On examination, qui
vering involuntary movements of the interarytenoid
muscles and false vocal folds may be particularly
apparent. This tremor results in a quivering quality
to the voice. There is a full range of adductor and
abductor motion in these patients.

Patients with idiopathic hypokinetic parkinson
ism characteristically have weak breathy voices.

Phrasing is limited due to rapid loss of air. Photo

graphic examination of the larynx of these patients
reveals a consistent appearance. There is normal

range of motion of the arytenoids but inability to

tense the vocal cords. This is manifested sometimes

by marked bowing of the cords and difficulty with
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ment that is characteristic of higher neurological le
sions. Photographic examination clearly demon
strates that such is the case. Shy Drager syndrome
patients are, in our experience, characterized by a

progressive abductor paresis of the larynx. While
the degree of paresis may fluctuate the overall
course is toward complete abductor paralysis and
respiratory failure. 16 It is of interest that Shy Drager
syndrome patients can also be differentiated from
parkinsonian patients by acoustic and perceptual
analysis of voice recordings (Hanson DC et al and
Ludlow C et al, unpublished data) .

Fig. 3. Diagram of the extrapyramidal system which in
cludes the caudate and lenticular nuclei, the basal ganglia,
the globus palidus and substantia nigra as well as the
reticular substance (stippled areas).

pitch changes. Tremor is usually not a significant
component of the laryngeal function pattern.

The following cases are examples of ex

trapyramidal disease causing parkinsonism and
atypical parkinsonism which exhibited altered lar
yngeal function.

Case 6. This 65-year-old female was diagnosed as having Park
inson's disease 15 years previously. During the ensuing years she
had a gradual progression in the severity of her pill-rolling tre

mor, forward-leaning gait, cog-wheel rigidity, and loss of facial
expression. Her voice was noted to be fairly normal although her
speech was slow and had a quivering sound. Examination of the
larynx showed quivering tonicity, pseudomyoclonic motions of
the aryepiglottic folds with irregular involuntary adduction or ab
duction of the cords. There was voluntary adduction during pho
nation; however, the quivering and involuntary motions tended
to produce incompetence of the glottic chink, resulting in a com

parable quivering characteristic to the voice.

COMMENT. This pattern has been observed and

photographed in several other patients with well
documented postencephalitic parkinsonism. Shy
Drager syndrome is a rare disorder that is charac
terized by progressive autonomic failure. These pa
tients subsequently develop bulbar and cerebellar
signs in addition to parkinsonian symptoms. The

pathology described in the few cases available
shows degenerative lesions in the pigmented basal
nuclei in addition to the dorsal motor nucleus of the

vagus.14.15 Involvement of the dorsal motor nucleus
of the vagus should result in a progressive paralysis
of the laryngeal muscles as this is a lower motor

nuclear lesion. This would be in contradistinction
to the preserved, though poorly controlled, move-
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Case 7. This 70-year-old male was admitted in coma with se

vere respiratory distress which required tracheostomy. The pa
tient had noted progressive difficulty in breathing over a period of
a month. The patient's wife noted progressive stridor during this
time. The patient had been previously well. The only neurologic
symptom that he had noted was the onset of a mild resting tremor
in the right arm approximately two months prior to hospitaliza
tion. Examination after tracheostomy revealed marked promi
nence of the neck and mediastinal vasculature.

The larynx was described, on direct and indirect examination,
to be very edematous but otherwise normal. After tracheostomy
there was rapid resolution of the venous distention and medias
tinal widening. The larynx was reported as returning to normal,
but was difficult to examine well. The patient's hospital course

was complicated by the onset of urinary retention which required
catheterization. After discharge the patient developed difficulty
with lightheadedness ana fainting when he was in an upright po
sition, and was confined to a wheelchair. At this point the patient
was accepted in referral.

Laryngeal examination showed the vocal cords to be in a para
median position with no abduction beyond this position over pro
longed observation. In phonation the cords were abducted to the
midline with inward rotation of the arytenoids. There was im

paired ability to tense the vocal cords, manifest by bowing of the
cords during phonation. On the basis of abductor paresis of the
vocal folds, along with evidence of progressive failure of the auto
nomic nervous system and early evidence of basal ganglia disease,
a diagnosis of Shy Drager syndrome was suggested which was

subsequently confirmed by further neurological consultation.

Case 8. A 58-year-old male was referred to UCLA with an

unusual group of symptoms. The patient gave a history of pro
gressive weakening of his voice, slowing of his speech with slur
ring, shortness of breath, deterioration of penmanship, general
weakness, unsteadiness, and loss of potency over the previous 11/2
to 2 years. He had been seen by several physicians, laryngologists,
neurologists, and a psychiatrist. Severallaryngologists informed
him that his vocal cords were paralyzed. The urologist diagnosed
a neurogenic bladder. The neurologist's clinical diagnosis was Shy
Drager syndrome.

On examination the patient appeared his stated age. His speech
.

was mildly dysarythric and slowed. The incoordination of his
breathing resulted at times in his voice becoming weaker and
trailing off as he ran out of air. He exhibited mild decrease in his
ability to perform the finger-to-nose test and would fall to the
right on tandem walking. Study of the motion pictures of his lar
ynx failed to confirm the previously diagnosed vocal cord paraly
sis. At rest his vocal cords were positioned in an almost medial
position with only 1-2 mm of glottic chink. There were fine

quivering, tremorous motions of both arytenoids and aryepiglot
tic folds. The patient's larynx was repeatedly observed and
photographed during the following 11/2 years as he showed the
neurological signs of progressive olivopontocerebellar degenera
tion. The cerebellar and brainstem atrophy was confirmed by CT
scan. The laryngeal motions were a progressive increase in the ir

regular tremor of the arytenoids and aryepiglottic folds with
periodic involuntary adductions or abductions of the bowed
medially positioned vocal cords.
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ture contributes to the changes in speech and voice.
The larynx of patients with disruption of the cere

bellar pathways shows frequent involuntary con

tractions of the vocal cords. The jerky irregular ab
ductions and adductions of the vocal cords produce
a variety of spasmodic, explosive-to-weak, and
breathy sounds. Acute lesions of the cerebellum
may result in extreme hyperkinesia of all respiratory
muscles and phonatory movements." There can be
enormous tension, resulting in a spasmodic, ex

tremely low grunting phonation. The aryepiglottic
folds may be squeezed together during phonation
producing a cerebellar form of ventricular dys
phonia. With recovery there is some compensation
and the voice and the airway may improve.

Patients with Arnold-Chiari malformation
(ACM) may have cerebellar and/or brainstem dam
age when there is herniation through the abnormal
ly enlarged foramen magnum. Many patients with
ACM have stridor as a presenting symptom. In most

of the reported cases this was attributed to a

bilateral vocal cord paralysis.v":" The incidence of
stridor and abnormal vocal cord function is pro
bably much more common than has been reported.
Concern about the frequently present meningocele
and accompanying hydrocephalus overshadows, at
least to some degree, the airway symptoms. Many
of these patients die secondary to their increased in
tracranial pressure and perhaps also from the air

way obstruction. The appearance of the larynx in
ACM had been called "bilateral abductor paralysis"
by Holinger and coworkers." This probably repre
sents inadequate length of the period of observation
of the larynx. These patients may appear to have a

paralysis but in actuality, if observed for sufficient
time, would very likely have involuntary abduction
of the cords. Snow and Rogers recognized, after re

peated direct laryngoscopy under light general an

esthesia, a return in vocal cord function in one of
their two cases." Smith reported two cases of
laryngeal paralysis associated with meningomye
locele in which there was some "return" of vocal
cord function. 23 In one of the cases vocal cord func
tion reportedly returned to "normal" four months
before death.
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Fig. 4. Drawing of A) cerebellar cortex supplying neural
fibers that impinge upon the deep nuclei of B) cerebellum.
Messages are then relayed to the extrapyramidal system as

well as to the brainstem nuclei including the nucleus am

biguus.

COMMENT. The typical course of laryngeal abnor

mality in the Shy Drager syndrome is a progressive
'loss of voluntary and respiratory abductor function
and loss of voicing control. In addition to extrapy
ramidal disease, this probably represents a progres
sive involvement of the dorsal motor nucleus of the
vagus that may eventually produce a paralysis of
the vocal cords rather than a paresis.

Progressive airway obstruction is not character
istic of Parkinson's disease. The difference between

patients with Parkinson's symptoms and patients
with panautonomic failure in addition to Parkin
son's can be explained by the additional pathology
in the dorsal motor nuclei in the latter. The laryn
geal abnormalities in the Shy Drager patients pro
bably represent a combination of extrapyramidal
and nuclear pathologies. They may have cerebellar
findings as well, as occurred in case 8.

In these cases of extrapyramidal and combined

extrapyramidal and cerebellar and nuclear degen
eration, the characteristic laryngeal abnormalities
were tremor and incoordination of laryngeal mo

tions with involuntary abduction and adduction of
the cords progressing towards actual paralysis. The
tendency of the cords to stay in a somewhat ad
ducted position for significant periods of time had
led to an original diagnosis of vocal cord paralysis.
The voice changes, breathiness, and shortness of
breath were due to incoordination of laryngeal
musculature during vocalization and breathing.

CEREBELLAR

As with the higher central nervous system cen

ters, the cerebellum supplies neural fibers that im

pinge upon the nucleus ambiguus and other brain
stem nuclei (Fig. 4). The general signs and symp
toms of cerebellar disease are ataxia, nystagmus,
adiadochokinesis and bradyteleokinesis. Myoclonus
of the palate, pharyngeal, and laryngeal muscula-

The pathology of ACM is characterized by a her
niation or protrusion of cerebellar tissue and
medulla oblongata through the foramen magnum.
These tissues overlap in the spinal canal resulting in

compression of the cerebellum and cervical spinal
cord. The degrees of malformation were divided by
Chiari into three categories of herniation." 1) the
lower cerebellum alone into the upper vertebral
canal, 2) the lower cerebellum and lower part of the
medulla into the upper portion of the vertebral
canal, and 3) the whole cerebellum into a cervical
spina bifida and meningocele.

The following case was seen by the senior author
13 years prior to the diagnosis of ACM. The abnor-
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mal laryngeal function is illustrative of patients
with ACM and serves.to clarify the reasons for the
probable misinterpretation of the appearance of the
larynx in previously reported cases.

Case 9. The patient was originally referred to the senior author
at Vanderbilt School of Medicine in 1967. The patient was 11/2
years of age when first seen. He had required a tracheostomy 30
minutes after birth for severe respiratory distress. The trach

eostomy tube was still in place and all efforts to remove it were

unsuccessful. The parents were told by several previous examiners
that he had a bilateral vocal cord paralysis. A meningomyelocele
present at birth was repaired at ten weeks of age.

Upon examination the infant was well developed but small for
his age. The tracheostomy tube could be occluded as long as the
infant was unaware that a plug was being inserted.

Direct laryngoscopic examination was performed with the pa
tient wrapped and without anesthesia. The laryngoscope was

placed in the valluculae, elevating the tongue, hyoid, and epiglot
tis, thereby allowing prolonged observation of the larynx. During
quiet breathing the cords were in a paramedial position with a 1-
2 mm glottic chink providing an adequate but marginal airway.
The larynx was observed for 7-10 minutes and periodically there
were spontaneous involuntary wide abductions of the vocal cords.
The tracheostomy tube could again be plugged as long as the child
did not feel any movements around the tube, Removal of the tube
and manual occlusion of the stoma caused the cords to go into a

midline adducted position. The infant would begin to get cyan
otic, requiring release of the tracheostome obstruction and rein
sertion of his tube. He was hospitalized and the direct laryngo
scopic examination repeated several times without anesthesia.

Heavy sedation was tried on one occasion during laryngoscopy to

see if possible "supratentorial influence" could be responsible for
the phenomena observed upon occluding the stoma. The laryn
geal findings remained unchanged. The parents were informed
that the infant possibly had a paresis but that he definitely had the
ability to adduct and abduct the vocal cords involuntarily if not

voluntarily. The patient was subsequently cared for by other phy
sicians and laryngologists, having his tracheostomy closed at 31/2
years of age. In ensuing years he had several "respiratory infec
tions" with severe respiratory distress. At age 13 he had one of
these episodes and required a repeat tracheostomy. He and the

parents were again told by several different laryngologists that he
had bilateral vocal cord paralysis. Around this time in the course

of his problems he began to experience some unsteadiness of gait
and incoordination during participation in sports.

One year after his inost recent tracheostomy, at age 14, the

parents brought the patient to Los Angeles for follow-up examin
ation. Since the patient had again been told that he had a bilateral
vocal cord paralysis, the parents were interested in reinnervation
or other surgical procedures that might allow closure of his trach
eostoma.

The examination of the patient at this time revealed a well
developed 14-year-old male who was somewhat small for his age.
He wore a tracheostomy tube that was plugged but had to be
opened at night because he developed severe stridor when sleep
ing. He appeared to have a normal gait and the Romberg sign was

absent. Nevertheless, he still complained of feeling unsteady.
Motion pictures of the larynx were obtained which showed the

vocal cords in a bowed "abductor paralysis" position for long
periods of time. The airway was marginally adequate but there
was no shortness of breath except after strenuous exercise. Both
cords would adduct during phonation with some visible lag or

paresis of the right side. Periodically there were spontaneous in

voluntary wide abductions of the vocal cords. At times there were

incoordinated quivering or flopping motions of the cords and

aryepiglottic folds. During his evaluation axial views of the skull
revealed the typical enlarged foramen magnum resulting in the

recognition and diagnosis of Arnold-Chiari malformation. His

tracheostomy tube was left in place and it was recommended that
it be converted into a permanent stoma by the technique des-
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Fig. 5. Schematic drawing of the intramedullary course

of some of the cranial nerve nuclei. The dorsal and ventral
tenth nerve (nucleus ambiguus) are indicated by arrows.

cribed previously.:" The stoma can be plugged with a skin-colored
obturator prosthesis that can be worn or removed as needed.

COMMENT. This patient's problem stimulated our

interest in central laryngeal paresis 14 years ago.
After the initial examination of the patient's larynx
it was obvious that there was abnormal involuntary
behavior of the laryngeal musculature but there
was certainly not a bilateral vocal cord paralysis as

was reported to the patient's parents by other laryn
gologists. It was postulated at that time that there
was abnormality of the central pathways supplying
his laryngeal muscles. This was believed to be either
a problem associated with his meningomyelocele or

a learned reflex-type breathing and laryngeal reac

tion pattern secondary to the breathing through his
tracheostomy since birth. Further observations of
other patients with central nervous system disease
and abnormal laryngeal physiology provided better
insight into this patient's problem. The fortuitous
opportunity to get a 13-year follow-up examination
and motion picture studies of this patient added to
our knowledge of central laryngeal paresis.

Roentgenograms of the base of the skull provided
the belated diagnosis of ACM and helped localize
the area of the neural involvement. It appears likely
that his lesion is herniation of a portion of the cere

bellum in view of his incoordination and the invol
untary motions of the larynx. The paresis of the
right cord and recent unsteadiness could, however,
represent compression of the vestibular nuclei and
the nucleus ambiguus or a combination of both
cerebellar and brainstem involvement.

NUCLEAR (LOWER MOTOR NEURON)

Lesions in the brainstem and "medulla oblongata
that involve the tenth nerve nucleus (dorsal and
ventral nucleus ambiguus) are often associated with
paresis and paralysis of other cranial nerve nuclei
(Fig. 5). Deglutition, phonation, articulation and
facial expression may all be affected to varying de
grees. Unilateral paresis and/or paralysis or the
nucleus ambiguus produces a classic appearance of
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the ipsilateral vocal cord similar to that caused by
high division of the vagus nerve resulting in paraly
sis of the superior laryngeal and recurrent laryngeal
nerves. There is total paralysis of the cricothyroid
and the other intrinsic laryngeal muscles supplied
by the superior and recurrent laryngeal nerves. The
vocal cord is flaccid, nonmobile and positioned in a

paramedian to cadaveric position depending upon
the degree of postinjury atrophy and scarring that
has taken place. There is a classic shift of the pos
terior position of the larynx away from the intact

contracting cricothyroid muscle of the nonpara
lyzed side. The paralyzed cord is at a different level
and is often more hyperemic than the opposite nor

mal functioning cord. The dysphonia is character
ized by a breathy, weak whisper voice. Compensa
tory movement by the opposite cord may produce
some voice improvement but is rarely complete be
cause of the extreme lateral position of the flaccid
cord. Due to dysphagia and loss of the afferent sen

sory input from the larynx and trachea, aspiration
may become severe. Pooled secretions contribute to
the gurgling component of the voice. Clinicians ex-

I

perienced in dealing with bulbar poliomyelitis cases

were familiar with this problem. Dysphonia with
what appears to be an idiopathic peripheral vagal
paralysis may be one of the early presenting symp
toms of bulbar lesions." Bilateral disease caused by
lesions such as syringomyelia and amyotrophic
lateral sclerosis can result in a dysphonia with a

marginally adequate airway (since both cords are

held in an intermediate to cadaveric position). In
the author's experience, a marginally adequate air

way, complicated by inability to manage secretions
and severe aspiration, necessitated a tracheostomy
in one amyotrophic lateral sclerosis patient with
bulbar involvement.

The following case is illustrative of findings in the
larynx in a patient with unilateral lower motor neu

ron (nuclear) paralysis.
Case 10. A 32-year-old male awoke on November 24, 1979,

with a feeling of unsteadiness and numbness of his left arm and
face. He had double vision; was hoarse, and had difficulty clear
ing his throat and swallowing. He vomited dark material and was

admitted to a hospital. He signed out of the hospital six days later
and presented in the UCLA Emergency Room. He had several
complicated medical problems that included pneumonitis, plural
effusion, and pulmonary embolism which were evaluated and
treated prior to clarification of his neurological problem. A neuro

logical examination reveaYed slight head tilt to the right. Spontan
eous, direction-fixed rotatory nystagmus with the fast phase to the

right was noted upon admission. The diplopia appeared due to a

sixth nerve paresis. There was a Horner's sign, decreased left gag
reflex, sternocleidomastoid and hypoglossal muscle strength.
Finger to nose testing revealed poor coordination. Electronystag
mography was performed with electrodes applied medial and lat
eral to each eye and above and below the left eye to record
bilateral horizontal monocular and unilateral vertical monocular
eye movements respectively. With eyes open fixating in the
midposition the patient had a persistent right-beating spontan
eous nystagmus that increased in amplitude with gaze to the right
and changed to a left-beating horizontal nystagmus with gaze to
the left. Vertical gaze both up and down slightly increased the
horizontal nystagmus but did not induce any vertical nystagmus.

With eyes open in darkness, the spontaneous right beating nystag
mus increased in amplitude and the eyes tonically deviated to the
left. Horizontal saccadic eye movements showed marked asym
metry with hypometria to the right and hypermetria to the left.
The patient frequently required 5-10 small saccades to make a 200
refixation to the right. Peak velocity of horizontal saccades was

within normal limits. Horizontal smooth pursuit was sym
metrically impaired at all target velocities. Horizontal optokinetic
responses were also symmetrically impaired but counterclockwise

responses were significantly greater than clockwise responses. The
vestibulo-ocular reflex was within normal limits when the patient
was rotated in darkness but the patient had impaired fixation sup
pression of vestibular nystagmus.

The larynx was examined and photographed two weeks after
the onset of his illness. There was a typical lower motor neuron

paralysis of the left vocal cord in the paramedial position. There
was no motion of the cricothyroid or any of the intrinsic muscles
of the left vocal cord. Phonation produced a shifting of the poster
ior larynx toward the normal right side. The paralyzed cord was

more hyperemic and at a different level than the intact right cord.

These multiple neurological findings were compatible with

Wallenburg's medullary infarction syndrome. The final diagnosis
was a vascular accident, probably embolization of the posterior
inferior cerebellar artery. The patient has been followed for six
months with marked improvement in his signs and symptoms. His
voice has remained hoarse and breathy and he has been offered
Teflon injection to fill out his paralyzed cord in an effort to im

prove his speech.

COMMENT. Lower
-

motor neuron lesions of the'
nucleus ambiguus are easily recognized because of
the usually multiple surrounding brain lesions. The

peripheral manifestations of involvement of other
cranial nerve nuclei are similar to actual damage to

the main trunk of the peripheral portion of the
nerves as they leave the skull. The total paralysis of
the abductors and adductors of the left vocal cord

produced the same appearance in the larynx that is
seen with combined superior and recurrent laryn
geal paralysis. The same appearance and behavior
of the larynx is produced by a high vagus nerve sec

tion. The destruction of lower motor neurons leads
to atrophy of the muscles involved and, therefore,
the more lateral displacement of the vocal cord di
minishes the degree of compensation of glottic clo
sure.

UNKNOWN CENTRAL PARESIS

Since developing an interest in central laryngeal
paresis and paralysis, a number of patients have
been examined, photographed, and studied who
have laryngeal symptoms and signs but no recog
nized neurological disease. The variety of signs and
symptoms has included intractable cough, shortness
of breath, hoarseness, asthma, and vocal cord pare
sis and paralysis. The laryngeal dysfunction in these
patients appears similar to that seen with the pre
viously described cases of known involvement of the
central laryngeal pathways.

The following recent case is so typical that the
diagnosis of probable central laryngeal paralysis or

paresis was suggested to the perplexed referring
physician after hearing the history over the tele
phone.
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Case 11. This 20-year-old well-developed, well-nourished
female college student was transferred to UCLA following an

emergency tracheostomy the previous evening for severe res

piratory obstruction and vocal cord paralysis. The patient was the
product of a difficult labor and delivery. At three months of age
she developed "severe stridorous respirations" which were

evaluated by her pediatrician and attributed to a "severe res

piratory infection." Throughout childhood and in her teens she
had recurrent episodes of "respiratory distress" resulting in hospi
talization. Her mother recalls that these were always accom

panied by stridorous breathing. She was diagnosed and treated
for asthma by a number of different physicians. Indirect and di
rect examinations of the larynx by several otolaryngologists were

always reported to show a normal larynx. One particularly severe

attack of respiratory distress and stridor occurred following a

spinal anesthesia and knee surgery. Again, indirect and direct lar
yngoscopy and bronchoscopy were normal.

The patient's most recent hospitalization followed the admin
istration of an allergy injection. She developed severe air hunger,
airway obstruction and stridor. This was interpreted initially as

laryngeal edema secondary to anaphylaxis. She was treated im

mediately with bronchodilators, antihistamines, and epinephrine
without significant benefit. Examination by a competent oto

laryngologist upon her arrival at the intensive care unit revealed a

normal larynx. She received extensive medical, cardiologic,
neurologic and psychological workups which were essentially
within normal limits. Included in the evaluation were a normal
skull series and CT scan. While in the radiology department get
ting tomograms she again developed respiratory distress and stri
dor. The radiologist was unable to get abduction of the cords dur
ing inspiration. The same laryngologist was called and performed
indirect laryngoscopy. This time the cords were noted to be in an

adducted position and could not be made to abduct. He noted
once "when the patient was distracted the cords abducted nor

mally." The senior author was called by telephone and after hear
-i-ug- this history suggested the likelihood that she had a central
laryngeal paresis. It was agreed to accept her in transfer in order
to evaluate her problem further. The evening prior to transferring
hospitals she developed another episode of severe respiratory ob
struction with stridor that was unresponsive to intermittent posi
tive pressure breathing and epinephrine. Examination of the lar
ynx again revealed a "bilateral vocal cord paralysis or adductor
spasm." The obstructive symptoms became worse, requiring an

emergency tracheostomy.
Immediately after transfer the patient's larynx was examined

and photographed. It has subsequently been rephotographed both
from above and indirectly and retrograde through a 900 telescope
inserted into her tracheostome. During periods of acute respir
atory distress, when she has difficulty in talking and cannot

tolerate plugging of her tracheostomy tube, the cords are main
tained almost approximated in the midline and only rarely is
there a spontaneous abduction. When not having an adductor
spasm or abductor paresis, the cords are maintained in a partially
adducted position with a "marginal" 2-3 mm airway. There are

periodic spontaneous wide abductions of the cords accompanied
by an irregular flapping or tremulous motion of the aryepiglottic
folds.

The tracheostomy was converted into a permanent tracheos
toma and the patient fitted with a skin-colored stomal button. It
was interesting that the rather traumatic, time-consuming process
of making and fitting the stomal button caused her to go into
acute respiratory distress that required unplugging the stoma.

COMMENT. This patient was the product of a dif
ficult labor and a traumatic birth. It seems likely
that she sustained some central nervous system
trauma that could be responsible for interruption of
some of her central laryngeal pathways that have
resulted in her laryngeal dysfunction. Historically,
her laryngeal and breathing problem began at age
three months with a respiratory infection accom

panied by "severe respiratory difficulty and stridor."

Infection involving the central pathways is a possi
ble but less likely etiological factor.

Like some of our other patients with recognized
or unrecognized neurological disease, she was diag
nosed and treated for 20 years for "asthma." The
lack of response to drugs, including epinephrine
and steroids, and the acute bouts of severe respira
tory obstruction and stridor, raise doubt about the
diagnosis of asthma, although she may have both
diseases.

The variable appearance of the larynx described
by different observers as normal or at other times as

paralyzed or spastic is the typical experience of pa
tients with central laryngeal dysfunction.

The behavior of this patient's larynx is somewhat
similar to that of the patient with the upper motor
neuron paresis (case 3). This patient, however, had
no other known localizing neurological abnormal
ities.

A permanent tracheostome with a skin-colored
obturator has been created for this young, athletic
college student. This provides a safety mechanism
enabling her to remove the obturator in periods of

respiratory distress. It is cosmetically acceptable,
the voice is normal, and essentially normal activities
are possible. Should a diagnosis and successful
treatment for her problem be found, the stoma can

be surgically closed.

DISCUSSION

Little attention has been previously given to

paralysis and paresis of central laryngeal origin.
The careful examination of the larynx and doc
umentation, by motion picture filming and stop
frame analysis, has provided some new insights.
The study of the larynges of patients with known
localizing neurological diseases has provided the
basis for classification. The speech chain of input
(afferent) and output (efferent) neural impulses is

very complex but it is now possible to recognize le
sions affecting these pathways. Diseases and lesions
of the efferent laryngeal pathways can be further
subclassified as upper motor neuron, extrapyra
midal, cerebellar, and nuclear.

Throughout this study the observation was made
that movements of the larynx are abnormal when
ever the various central pathways responsible for la
ryngeal motions and voice production are involved.
Common to all central nervous system lesions af
fecting the larynx is a lack of coordination and con

trol. Although the speech may not be significantly
affected, careful observation and assessment of la
ryngeal motion reveals variable findings. These in
clude paresis, paralysis, involuntary abduction and
adduction, tremor, and incoordinated quivering
motions.

The general tonicity of the muscles can vary from
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flaccid to spastic depending upon the acuteness and
location of the lesion. The lower motor neuron (nu
clear) lesions produce a motor paralysis similar to
that produced by section of the peripheral nerves.

Due to bilateral cortical upper motor neuron rep
resentation with crossing of neural pathways and
alternate, phylogenetically older, neural pathways,
transmission of neural impulses to the laryngeal
musculature is rarely completely blocked except
when the lesion is extensive.

A number of cases without recognized central
nervous system disease but with laryngeal dysfunc
tion and with behavior of the musculature similar
to that seen in patients with known eNS lesions
have been studied. In all 18 documented cases of

idiopathic paralysis of the vocal cords there was a

total unilateral paralysis similar to the patient with
a nuclear lesion (case 1). There was not a single case

of isolated idiopathic recurrent laryngeal nerve

paralysis. Many patients presenting with signs and
symptoms of intractable cough, laryngospasm,
shortness of breath, "asthma," and dysphonia with
vocal cord paresis and paralysis have been exam

ined, photographed and studied. In some of these
the laryngeal pathophysiological behavior is similar
to that seen in cases with known disruption of cen

trallaryngeal pathways. The spastic, quivering mo

tions of the larynges of patients with spastic dys
phonia, while not identical, certainly have similar
ity to the motions of the larynx observed particu
larly in patients with degenerative diseases of the
extrapyramidal areas. There are reports of periph
eral nerve degeneration in specimens taken during
sectioning of the recurrent laryngeal nerves. The
loss of nerve fibers has not been confirmed in our

small series studies by light and electron micro

scopes. The almost symmetrical bilateral spasticity
and tremor of the cords perhaps should call for a re

consideration of the likely site or sites of the lesions
responsible for spastic dysphonia.

Several of the patients were diagnosed and
treated for asthma because of the episodes of acute

respiratory distress and wheezing. Different, com

petent laryngologists examined the larynges of the
same patients and reported "bilateral abductor
paralysis," bowed cords, and a completely normal
larynx. In many cases psychiatrists were consulted
because the patient's problems were considered
functional. In case '3, filming of the larynx before
and after hypnosis was required to prove to her phy
sicians and psychiatrist that her intermittent "ab
ductor paralysis" was not psychogenic in origin.
With or without hypnosis the vocal cords were posi
tioned in the midline for lengthy periods but per
iodically would abduct. In similar cases there ap
pears to be impaired ability to voluntarily abduct
the cords (as normally produced by deep inspira
tion). Perhaps this is due to the approximately 3 to 1
adductor to abductor muscle mass. It is also possible
that the protective swallowing reflex may contri
bute to maintaining lengthy glottic closure. In all of
the cases studied to date only bilateral peripheral
recurrent laryngeal lesions produced a true "bilat
eral abductor paralysis." If the lesion involves the
central neural system (except bilateral nuclear)
there results a paresis and not a paralysis. Meticu
lous observation will demonstrate occasional invol
untary abductions of the cords demonstrating intact
neural pathways with deranged central program
ming or recircuiting of the neural message by older
pathways.
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TREATMENT OF CARCINOMA OF THE EPIGLOTTIS

JOSEPH B. NADOL, JR., MD

BOSTON, MASSACHUSETTS

One hundred five cases of primary squamous cell carcinoma of the epiglottis were reviewed and the results of treatment compared.
The cure rate by radiation therapy for epiglottic carcinomas, both suprahyoid and infrahyoid, was poorer than previously reported cure

rates for all supraglottic carcinomas (p< 0.01). This may be due to unsuspected anterior extension of infrahyoid tumors into the preepiglot
tic space and thyroid cartilage. The cure rate (five years with no evidence of disease) for suprahyoid lesions was superior to that of in

frahyoid lesions for all stages of primary size and nodal metastases and for all treatments. It is suggested that initial staging of primary
epiglottic carcinomas should include the designation of suprahyoid or infrahyoid. The role of xeroradiography as an adjunct to staging and
the implications for treatment are discussed.

INTRODUCTION

A variety of treatment regimens have been pro
posed for supraglottic carcinoma. These include ra

diotherapy;':" surgical excision, either total or sup
raglottic partial laryngectomy, 3-7 and a planned
combination of radiation therapy and surgical exci
sion.l.S.6.8-10 Although these reports include cases in
which the tumor is limited to or originated in the

epiglottis, little attempt has been made to separate
ly analyze the treatment of epiglottic carcinoma.
Because it was the author's clinical impression that
carcinoma of the epiglottis, particularly that arising
from the infrahyoid portion, constitutes a unique
group as judged by its biological behavior, a retro

spective study was undertaken to evaluate the treat
ment of squamous cell carcinoma of this site.

MATERIALS AND METHODS

Case histories of 1,476 patients with carcinoma of the larynx di

agnosed between 1962 and 1975, as cataloged by the Head and
Neck Tumor Registry of the Massachusetts Eye and Ear Infirmary
and Massachusetts General Hospital (Cox Cancer Center), were

reviewed. This produced 115 cases in which the clinical descrip
tion was sufficient to allow the designation of the epiglottis as the

primary site. Follow-up of at least Five years was available in 105
cases. Patients who died of other diseases before five years were

excluded from the study.
Tumor classification was performed according to the protocol

of the American Joint Committee for Cancer Staging." Assess
ment of the primary tumor was accomplished by indirect mirror

examination, direct laryngoscopy, plain films, tomography, and
contrast studies of the pharynx and larynx.

The distribution of the 105 patients with primary squamous
cell carcinoma of the epiglottis by TNM classification is shown in
Table 1. Tumors were divided into tJo groups, based on their lo
cation with reference to the hyoid bone. Suprahyoid tumors were

defined as limited to the lingual surface and rim of the epiglottis.
Tumors extending to the infrahyoid portion were defined by in
volvement of the laryngeal surface of the epiglottis inferior to the
level of the hyoid bone. By clinical examination, this would cor

respond to a level' on the epiglottis inferior to the floor of the
valleculae. Of the 105 tumors, 82 % were infrahyoid in location,

whereas 18 % were suprahyoid in location. Of the 19 suprahyoid
lesions, 3 (16%) had clinical evidence of nodal metastases (N! to

N3) at the time of first examination. Of the 86 cases of infrahyoid
carcinoma, 28 (33 %) had evidence of neck metastases at the time
of presentation.

Treatment regimens were divided into five types (Table 2).
1. Radiation therapy: 6,000 to 7,000 rads by external beam 60CO to

the primary tumor and both necks.

2. Combined radiation and surgery: preoperative radiotherapy
of 4,000 to 4,500 rads to the primary and both necks followed by
either total laryngectomy or supraglottic laryngectomy, with or

without radical neck dissection.

3. Surgical treatment: either supraglottic laryngectomy or total

laryngectomy, with or without radical neck dissection.

4. Radiation failure with attempted surgical salvage: treated
with radiation for cure as in regimen 1 and subsequent surgical
treatment because of residual primary carcinoma or metastatic
disease in the neck.

5. Surgical failure with radiation salvage: primary surgery for
cure and postoperative radiation therapy because surgical mar

gins were positive for carcinoma.

The cure rates for each of these five treatment regimens are tab
ulated in Table 2. The overall cure rate for radiation therapy was

determined by combining patients in regimens 1 and 4, thereby
including both patients in whom only radiation was given and
also patients in whom failure of radiation occurred requiring
surgical salvage. This composite evaluation of cure rate by
primary radiation therapy is tabulated in Table 3. Analysis of
statistical significance was performed by the chi square test.

RESULTS

Lesions Without Palpable Nodal Metastases. For
all T 1 lesions of the epiglottis the overall cure rate

by radiation therapy alone is 9/13 (69 % ). Recur
rence at the primary site was the cause of radiation
failure in three of four cases, and salvage by surgery
was achieved in one of three patients. For T2 lesions
the cure rate for radiation treatment alone was 8 of
19 (42%). Six died of distant metastases, and
surgical salvage was attempted in five, four of
whom had recurrence at the primary site. This
compares to a cure rate of 78 % (p < .10) for surgery
alone for T2 lesions.
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TABLE 1. DISTRIBUTION OF EPIGLOTTIC CARCINOMA
PATIENTS BY TNM CLASSIFICATION (N = 105)

No s. N2 N3

Tl
S 3 0 0 0
I 15 3 0 1
Total 18 3 0 1

T2
S 4 0 0 1
I 31 9 2 0
Total 35 9 2 1

T3
S 0 0 0 0
I 5 4 0 0
Total 5 4 0 0

T4
S 9 1 0 1
I 7 2 3 4
Total 16 3 3 5

Totals, (Tl-T4)
S 16 1 0 2
I 58 18 5 5
Total 74 19 5 7

S - Suprahyoid; I - Infrahyoid.

19
86

105

For T3 lesions there were insufficient data to war

rant any comparison between treatments. For T41e
sions the cure rate for radiation treatment alone was

5 of lO (50 % ) .

45

TABLE 3. CURE RATES OF RADIATION FOR PRIMARY
EPIGLOTTIC CARCINOMA *

TNM

Radiation
Therapy

Cure Rates

Cure Rates jar
Surgical Salvage

oj Primary
Recurrence

Cure Rates
jar Surgical

Salvage
oj Neck

Metastases

S
I
Total

S
I
Total

S
I
Total

313

�IOO%)7/13 54%) 1/4
10/16 63%) 1/4

112 ( 50%

l9/20 45% 1/4
10/22 � 45% 1/4

2/5 ( 40%) 1/2
2/5 ( 40%) 112

4/8 ( 50%) 2/2
1110 � 1.0%) 1/1
5/18 28%) 1/3

8/13 � 62%) 212

�100%)19/48 40%) 4111 36%)
27/61 ( 44%) 6/13 46%)

S
I
Total

Totals,T1-T4
S
I
Total

'No evidence of disease for five years.
S - Suprahyoid; I - Infrahyoid.

0/1
0/1

1/2
4/4
5/6

1/2
417
5/9

the epiglottis have a poorer prognosis than those lo
cated exclusively in the suprahyoid portion. Thus,
for TtNo and T2No lesions of the suprahyoid portion
of the epiglottis the cure rate by radiotherapy was 3
of 4 (75 %) compared to 14 of 28 (50 %) for lesions
arising in the infrahyoid portion. For advanced le
sions (T3No and T4No) the comparative success rate
for radiation therapy was 4 of 6 (67 % ) for suprahy
oid lesions, and 3 of 7 (43 %) for lesions arising in
the infrahyoid portion of the epiglottis. Likewise, in
cases with nodal metastases, the overall 5-year cure

rate is consistently better for lesions arising in the
Comparison oj Suprahyoid and Injrahyoid Pri- suprahyoid portion of the epiglottis. Thus, for le-

mary Disease. From Tables 1 through 3 it is clear sions in all stages the cure rate by radiation treat-
that tumors arising from the infrahyoid portion of ment is 62 % for suprahyoid and 40 % for infrahyoid

TABLE 2. RESULTS OF TREATMENT OF EPIGLOTTIC CARCINOMA*

Lesions with Palpable Nodal Metastases. If
metastases were palpable at the time of presenta
tion, radiation therapy alone was infrequently suf
ficient for cure, and either planned combined
radiation and surgery or surgery alone indicated.
The influence of nodal metastases on cure rates is
also presented in Table 4. The combined 5-year
cure rate for all treatments was 68 % for No cases,
42 % for Nt cases, 60 % for N2 cases, and 17 % for N3
cases.

Planned
Combined

Radiation Radiation
TNM Only & Surgery
Tl

S 3/3 �100%)I 7/9 78%� 2/2
Total 10/12 ( 83% 2/2 (100%)

T2
S 112

� 50%) 2/3
I 9/16 56% 5/10
Total 10/18 56%) 7/13 ( 54%)

T3
S
I 2/3 1/4
Total 2/3 1/4

T4
S 416

� 67%) 1/1
I 1/9 11 % 3/4
Total 5/15 33% � 4/5 ( 80%)

Totals, Tl-T4
S 8/11 3/4 ( 75%�I 19/37 11/20 ( 55%
Total 27/48 14/24

'No evidence of disease for five years.
S - Suprahyoid; I - Infrahyoid.

Surgery Only

2/2
2/2 (100%)

9/12
9/12 ( 75%)

111

1/1

1/1
11114
12/15

Radiation
Failure &
Surgical
Salvage

Surgical
Failure &
Radiation

Salvage

1/5
1/5 ( 20%)

1/1
1/1

1/4
1/4

112
112

2/2
3/3
5/5

1/1

1/1

2/2
6/14
8/16

111
1/1
2/2

All Treatments

3/31100%)13/19 68%)
16/22 73%)

3/5 ( 60%)
24/42 ( 57%)
27/47 ( 57%)

4/9
4/9 ( 44%)

9111 ( 82%)
7/16 ( 44%)

16/27 ( 59%)

.15/19

� 79%)
48/86 56%)

63/105 60%)
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TABLE 4. CURE RATES BY TNM CLASSIFICATION (ALL TREATMENTS)*

No Nl

Tl
S 3/3
I 1lI15 2/3

T2
S 2/4 _

I 18/31 5/9

TJ
S
I 3/5 114

T4
S 9/9 0/1
I 4/7 0/2

Totals
Tl-T4

S 14/16 �88%) 0/1
I 36/58 62% � 8/18 �44%)Combined 50/74 (68% 8/19 42%)
*No evidence of disease for five years.

S - Suprahyoid; I - Infrahyoid.

lesions respectively (Table 3). For combined radia
tion and surgery the cure rate was 3 of 4 (75 %) for

suprahyoid lesions compared to 11 of 20 (55 %) for

infrahyoid lesions (Table 2). For all treatments

combined the 5-year cure rate for suprahyoid le
sions was 15 of 19 (79 %) compared to 48 of 86

(56%) for infrahyoid lesions (p<0.10, Table 2).

DISCUSSION

Relative Cure Rates jor Supraglottic and Primary
Epiglottic Carcinoma. Comparison of the results of
the present study with the results of megavoltage ra

diation therapy for all supraglottic carcinomas?

suggests that primary epiglottic carcinomas, partic
ularly of the infrahyoid portion, are considerably
less radiosensitive than supraglottic carcinomas in

general. For TINo and T2No lesions of the supra
glottis, Wang.' reported a cure rate of 30/36 (83 % ),
compared to a cure rate by radiation therapy in this
series of 17/32 (53 % , p < 0.01) for all TINo and T2No
lesions, and 14/28 (50%, p<O.OI) for infrahyoid

Fig. 1. Drawing of sagittal section of larynx. The epi
glottic cartilage (EC) is cribrose providing a natural path
way of extension to the preepiglottic space (PES). Only the
hyoepiglottic ligament (HEL) and thyroepiglottic liga-

•

ment (TEL) separate the preepiglottic space from the base
of tongue and the thyroid cartilage, respectively.

0/1

111
1/2

2/3
0/1
1/4

3/5 (60%)
3/5 (60%)

1/2
1/5 (20%)
2/7 (17%)

15/19 (79%)
48/86 (56%)

63/105 (60%)

TINo and T2No lesions. Fletcher et al' have also
shown a poorer cure rate by radiation therapy for

infrahyoid compared to suprahyoid epiglottic carci

noma. Similarly, when compared to conservation

surgery with or without radiation therapy for su

praglottic carcinoma," the 5-year cure rates demon
strated in this study for all treatments (Table 1) are

somewhat poorer, and the group of infrahyoid pri
mary tumors considerably poorer, than for the gen
eral class of supraglottic carcinoma.

These facts suggest that epiglottic carcinoma,
particularly that arising from the infrahyoid por
tion of the epiglottis, carries a poorer prognosis re

gardless of the treatment protocol than the general
class of supraglottic carcinomas, Analysis of the rel
ative rates of regional metastases and of the special
anatomic characteristics of the epiglottis provide
possible explanations for this difference.

The incidence of nodal metastases from supra

glottic squamous cell carcinoma has been reported
as 23 % by Ogura et al," and 33 % by Coates et al."

Wang? found incidence of nodal metastases of 22 %
for T, and T2 lesions, 45 % for T3 lesions, and 63 %
for T4 lesions of the supraglottic larynx. In the pres
ent series the incidence of nodal metastases from

suprahyoid and infrahyoid lesions combined was

31/105 (30 % ). However, for suprahyoid lesions the
incidence was 3/19 (16%) compared to 28/86 (33%)
for infrahyoid lesions. When the various stages of

primary disease are analyzed, the differences be
tween suprahyoid and infrahyoid lesions persist.
Thus, for suprahyoid lesions the incidence of nodal
metastases was 1/8 (13 %) for T, and T2 lesions com

bined and 2/11 (18 %) for T3 and T4 lesions com

bined, compared to 15/61 (25 %) for r, and T2 le
sions and 13/25 (52 %) for T3 and T4 lesions of the

infrahyoid region (p < 0.10). The greater incidence
of regional metastases for infrahyoid lesions would
be expected to adversely affect the prognosis for
cure of these lesions.

The anatomic characteristics of the epiglottis
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may also influence the relative prognosis for supra
hyoid and infrahyoid lesions. As can be seen in Fig
ure 1, the cartilage of the epiglottis is perforated re

sulting in natural channels from the laryngeal sur

face of the epiglottis through the cartilage of the

epiglottis into the preepiglottic space. Likewise,
other than the hyoepiglottic ligament, there is no

anatomical barrier between the laryngeal surface of
the epiglottis and the base of the tongue. Theoreti

cally, this would allow earlier escape of tumor from
the mucosal confines of the larynx and access to the
rich lymphatic and vascular supply of the tongue
base.

Clinically, anterior extent of tumor may be sus

pected by fullness or a mass in the suprahyoid area

or beneath the thyrohyoid ligament. In addition,
xeroradiography may be of considerable assistance
in evaluating the anterior extent of the tumor. Fig
ures 2 and 3 demonstrate the usefulness of this tech

nique. In both cases the tumors were classified as T2
infrahyoid lesions by clinical and radiographic
evaluation. However, xeroradiography demon
strated marked tumor invasion of the preepiglottic
space, which raised the stage to T3• Thus, the
poorer prognosis for infrahyoid epiglottic carci
noma may be due to unassessed or unexpected ex

tension into the preepiglottic space and escape from
the anatomical boundaries of the larynx. Kirchner
and Som" found that microscopic invasion of the
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Fig. 2. A, B) The primary tumor was limited
to the laryngeal surface of the epiglottis and the
anterior portion of both false cords in this
74-year-old male. The tumor extended to the
level of the true cords, but there was no subglot
tic extension. Initial classification was T2NoMo•
C) A lateral xerogram of the neck demonstrated
a mass measuring 4 x 5 em in the preepiglottic
space. The thyroid cartilage was partially des
troyed.

thyroid cartilage was rare unless the inferior
mucosal extent of tumor was below the anterior

commissure, suggesting a "tight barrier" at the level
of the anterior commissure preventing downward
extension of tumor of the epiglottis. However, that

deep extension anteriorly and inferiorly can occur is
illustrated in Figures 3 and 4.

Another difficulty in the management of epiglot
tic carcinoma, particularly of the infrahyoid por
tion, is the limited value of mirror examination of
the primary tumor site after treatment, particularly
radiation therapy. This is demonstrated in Figure 4.
This patient was classified as having a T2NoMo
squamous cell carcinoma of the infrahyoid portion
of the epiglottis and received 6,500 rads of radiation
therapy. Total laryngectomy became necessary for
recurrent tumor eight months later. Figure 4 B de
monstrates the surgical specimen from the perspec
tive of an indirect laryngoscopy showing little if any
evidence of tumor, and no tumor was visible by
mirror examination. When viewed from the opened
posterior aspect of the larynx (Fig. 4 C), the tumor
is more obvious. However, the actual extent of
tumor into the preepiglottic space, base of tongue,
and to the thyroid cartilage as shown in Figure 4 D
could not be anticipated from the surface ap
pearance.

Implications for Tumor Staging. The present
TNM system for supraglottic tumors is not ideally
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Fig. 3. A, B) The primary tumor was limited
to laryngeal surface of epiglottis and anterior as

pects of both false cords in this 42-year-old male.
It extended to the anterior commissure but not
into the subglottic space. Initial classification
was T2N3bMo. C) A lateral xerogram
demonstrated marked infiltration of soft tissue
anterior to the epiglottis. Gas present in this
mass suggested central necrosis. D) Photograph
of sagittal section of laryngectomy specimen
demonstrates deep anterior infiltration and in
vasion of preepiglottic space and thyroid car

tilage. Central necrosis with an air pocket was

present in the preepiglottic space.

suited to classification of epiglottic carcinoma. The
T staging bears no relation to actual tumor size.

Thus, a small lesion of the lingual surface of the

epiglottis may be staged as T4 by extension to the
mucosa of the tongue base whereas a much larger
lesion involving the laryngeal surface of the epiglot
tis and extending to both false cords would be

staged as a T2 lesion. As a result, the cure rates by
radiation therapy (Table 3) bear little relation to

the T classification. For example, the cure rate by
radiation was 9/13 (69 %) for TINo lesions, 8/19

(42 %) for T2No lesions, and 5/10 (50 %) for T4No le
sions, which are not statistically different

(p> 0.10). Furthermore, the anatomical location of
the tumor in relation to the hyoid bone, which
seems to affect prognosis, is not considered in the

present TNM classification.

Treatment Protocol jor Epiglottic Carcinoma.
Based on the results of this study, the author's pres

f ent protocol for treatment of epiglottic carcinoma is
as follows:

rads of radiation therapy to the primary and both
necks is given. Direct laryngoscopy and biopsy of
the original primary site may be necessary, partic
ularly with infrahyoid tumors, to assess the response
to radiotherapy. If there is still residual carcinoma,
the radiation treatment is considered to be pre
operative, and a resection is performed as indicated
by the original limits of the lesion. If the primary le
sion has disappeared, radiation therapy to the
primary is completed to 6,500 rads. The alternate
therapy of supraglottic laryngectomy with or with
out preoperative radiation therapy is supported by
the reported cure rates.":" For No disease, a full
course of radiation therapy is given to both necks as

well. With palpable nodal disease (N, to N3) radical
neck dissection is performed after 4,500 rads.

.

For T3 and T4 disease, a combined approach of

preoperative radiotherapy followed by surgery as

indicated by the location and size of the primary le
sion and presence of nodal metastases is performed.
This is in conformance with the improved survival
rate seen with combined therapy for advanced T3
and T4 carcinomas of the supraglottis.!" Although
primary radiation therapy may convert palpable

For Tl and T2 lesions, as confirmed by xeroradio

graphy in infrahyoid lesions, a trial course of 4,500
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Fig. 4. A, B) Pretreatment extent of primary epiglottic carcinoma, classified as T1NoMo in a 74-year-old female. The pa
tient then underwent 6,500 rads of radiotherapy to the larynx and both necks. Eight months later, although no tumor was

visible by indirect laryngoscopy, direct laryngoscopy was performed because of referred otalgia, and a recurrent tumor was

found. C) Laryngectomy specimen as seen from the perspective of indirect laryngoscopy. D) Laryngectomy specimen opened
in posterior midline. Residual tumor and ulceration are limited to laryngeal surface of epiglottis. E) Sagittal section of
laryngectomy specimen demonstrated deep anterior infiltration into the preepiglottic space and to the thyroid cartilage.

nodal metastases to No disease, as determined histo
logically, this occurs in a minority of cases,'? and
neck dissection is performed in all cases where nodes
were palpable prior to radiotherapy. Furthermore,

there is some evidence to suggest that preoperative
radiation followed by radical neck dissection is
superior to surgery alone for palpable nodal metas
tases from the supraglottic larynx. 6
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HYPOTHYROIDISM FOLLOWING TREATMENT
FOR HEAD AND NECK CANCER
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One hundred ninety-six head and neck patients were studied to determine the effects of radiation therapy and surgery on thyroid func
tion. Serum thyroid-stimulating hormone (TSH) levels were obtained as a screening test for primary hypothyroidism. Elevated TSH levels
were found in 57 of the 196 patients (29.1 %). The highest incidence of abnormal TSH values (66 %) occurred in the group treated with
combination radiation therapy and surgery, including partial thyroidectomy. TSH levels rose early in the posttreatment period with 60%
of the abnormal values occurring within the first three posttreatment years. Posttreatment thyroid dysfunction was twice as common in
women (48.6 %) as in men (25.4 % ). When serum thyroxine levels by radioimmunoassay (T4RIA) were correlated with the elevated serum

TSH levels, a similar pattern was seen with 65 % of the patients in Group 3 having a decreased T4RIA level indicating overt hypothy
roidism. Pretreatment levels of thyroid function including thyroid antibody studies should be established for all patients. Serial TSH levels
should be done every three months during the first three posttreatment years and semiannually thereafter as long as the patient will return
for follow-up care. All patients treated with combination, radiation therapy and surgery who develop elevated TSH levels should be treated
with thyroid replacement therapy. Patients receiving radiation therapy alone should receive replacement thyroid therapy if they develop a

depressed T4RIA value or a pattern of gradually increasing TSH levels.

INTRODUCTION

Thyroid dysfunction is not ordinarily considered
to be a major complication of the therapy for head
and neck cancer. It is our clinical impression that
this complication is common and more serious than
is generally recognized. Although the normal thy
roid gland is traditionally considered to be resistant
to external radiation, at one time external radiation
was the standard treatment for thyrotoxicosis. To

day, another form of ionizing radiation, iodine 131,
is the more commonly employed treatment modali

ty for thyrotoxicosis while surgical excision of a por
tion of the thyroid gland is employed in a lesser
number of cases. Myxedema has been reported as a

complication of each of these modalities, being
more commonly seen following the use of 1311.1-4

Currently, radiation therapy, either alone or in

combination with surgery, has an important role in

the therapy for head and neck cancer. External ra

diation therapy is administered using bilateral cer

vical and anterior supraclavicular portals. These

portals usually include the thyroid gland within the
field of radiation. Additionally, it is standard clini
cal practice when doing a laryngectomy for cancer

to remove the isthmus and the ipsilateral lobe of the

thyroid gland. This is especially true with transglot
tic and subglottic laryngeal cancer. It logically
follows that if these same two modalities can be
used to ablate the hyperactive thyroid, they may
have a similar though untoward effect when the
normal thyroid is incidentally encompassed in a

treatment regimen for a head and neck malignancy.
The reports of several clinical investigators verify
this contention. Bartels and Kusakcioglu' and Bird
and Bryce" report hypothyroidism as a sequela to

external radiation administered to the neck. In a

study of 41 patients who had received high-dose ex

ternal radiation therapy for laryngeal or hypo
pharyngeal cancer mote than ten years earlier, Ein
horn and Wikholm" found clinical hypothyroidism
in 7.3 % of the patients while biochemical evidence
of decreased thyroid reserve was present in all 41

patients. Ballantyne" reported hypothyroidism as a

common finding in patients who had undergone ra

diation to the neck at the M.D. Anderson Hospital
and Tumor Institute. Several authors9-12 report a

substantial increase in hypothyroidism when exter

nal radiation is combined with laryngectomy and

hemithyroidectomy.
Along similar lines, the incidence of hypothy

roidism following radiation therapy in patients
with lymphoma has been well documented. 13,14

This finding was more frequent in patients who had

undergone prior lymphangiography, suggesting
that an expanded extrathyroidal iodide pool may
increase the susceptibility to hypothyroidism in the
irradiated subject. The common clinical use of io

dide-containing expectorants in this patient popu
lation suggests the possibility of inducing overt clin
ical hypothyroidism in the marginally compensated
hypothyroid patient.

It is the purpose of this paper 1) to determine the
effect of various combinations of radiation therapy
and surgery 01) the thyroid function of the head and
neck cancer patient, 2) to explore the time relation
ships between completion of therapy and the onset

of clinical or subclinical hypothyroidism, 3) to rec

ommend preoperative and postoperative screening
procedures that will alert the clinician to impend-
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TABLE 1. RESULTS OF THYROID-STIMULATING
HORMONE IN POSTTREATMENT HEAD AND NECK

CANCER PATIENTS (N = 196)
Patients Patients

with with % with
Elevated Normal Total Elevated

TSH TSH Number TSH

Group 1 14 86 100 14

Group 2 10 36 46 21.7

Group 3 33 17 50 66
Total 57 139 196 29.1

TSH - Thyroid-stimulating hormone.

ing hypothyroidism in its earliest stages, and 4) to

discuss management alternatives when clinical or

biochemical signs of hypothyroidism are identified.

METHODS AND MATERIALS

The medical records of the patients undergoing treatment for
head and neck malignancies at the Geisinger Medical Center dur

ing the 12-year period from 1969 to 1980 were reviewed. Included
in the study were all patients who received therapeutic levels of
radiation therapy to the region of the thyroid gland as well as

those patients receiving combined radiation therapy and surgery.
During this period, it was our standard clinical practice to treat

stage I carcinoma using radiation therapy as the principal treat

ment modality. Selected stage II cancers were also treated with
radiation therapy while more extensive lesions were treated with
combined surgery and radiation therapy. During the earlier years
of this study, preoperative radiation therapy was more frequently
employed, while during the latter years of this study post
operative radiation therapy was the treatment of choice. As a gen
eral rule, clinically palpable metastatic disease in the neck was

treated with an en bloc radical neck dissection and 5,000 rads of
radiation therapy. No neck disease was treated by resecting the

primary area and administering 5,000 rads of radiation therapy
through bilateral cervical and supraclavicular ports.

This study included all patients receiving therapeutic levels of
radiation therapy to the head and neck area in whom the thyroid
gland was included within the radiation portals. Also included
were the patients receiving radiation therapy to the thyroid area

in whom surgery was done in the thyroid area, whether or not

thyroid tissue had been removed. Patients with stage I laryngeal
cancer were included in the study since their treatment portals in
cluded at least half of the thyroid gland and there was sufficient
scatter radiation to warrant concern. Patients excluded from this

study were those 1) with a prior history of thyroid disease, 2) with
prior thyroid surgery, 3) with abnormal preoperative thyroid
function studies, 4) with tumor invasion into the thyroid gland, 5)
in whom the operative specimen contained microscopic evidence
of abnormal thyroid tissue, 6) in whom the entire thyroid gland
was included in the operative specimen, 7) with recurrent carcin

oma, 8) not living at the time of the study, 9) lost to follow-up,
and 10) who, for any otherreason, did not fall within the defined
limits of the study. No attempt was made to differentiate those

patients receiving preoperative radiation therapy from those re

ceiving postoperative radiation therapy.
Three hundred fifty-one patien�s fell within the defined limits

of the study and were contacted to cooperate in the study. One
hundred ninety-six patients agreed to cooperate. Thyroid-stimu
lating hormone (TSH) levels determined by the radioimmunoas
say method were used as the principal screening parameter for

primary hypothyroidism. In most patients, a serum thyroxine
level by radioimmunoassay (T4RIA) was also obtained in order to

correlate thesetwo values.

The patient population was subdivided into three groups:
group 1, patients receiving radiation therapy alone; group 2, pa
tients receiving radiation therapy and neck surgery in the thyroid
area but without removal of thyroid disease; group 3, patients re

ceiving radiation therpay and surgery, including partial thyroid
ectomy.
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YEAR FOLLOWING COMPLETION OF TREATMENT

Fig. 1. Graph showing year following completion of
treatment in which elevated TSH was first discovered for
all patients with elevated TSH.

The medical records of these 196 patients were reviewed and
correlated with thyroid function studies to determine the inci
dence of clinical or subclinical hypothyroidism. The time rela

tionships between the completion of therapy and the onset of clin
ical hypothyroidism were noted.

RESULTS

Fifty-seven of the 196 patients (29.1 %) had ele
vated TSH levels (Table 1). Group 1, receiving radi
ation therapy as their sole treatment modality, was

comprised of 100 patients. Fourteen patients (14 %)
had elevated TSH levels. Group 2 was comprised of
46 patients who received radiation therapy and

surgery without removal of thyroid tissue. The in
cidence of elevated TSH levels in this group was

21.7%. There were 50 patients in group 3, all of
whom were treated using combined radiation ther

apy and surgery, including partial thyroidectomy.
Thirty-three of the 50 patients (66 %) exhibited
elevated TSH levels.

Sixty-six percent of the patients in group 3, 40 %
of the patients in group 2, and 64 % of the patients
in group 1 developed TSH elevations during the
first three years following completion of therapy.
Figure 1 is a composite of the three groups showing
the year following completion of treatment in
which an elevated TSH level was first appreciated.
The overall incidence of abnormal TSH values dur
ing the first three years following completion of
treatment was 59.7 % .

The correlation between the sex of the patient
and the TSH level is given in Table 2. Thirty-five
(17.9 % ) of the 196 patients were female. Seventeen

(48.6%) of the 35 female patients developed abnor

mally high TSH levels while only 41 (25.4 %) of the
161 male patients developed abnormally high TSH
values. This female preponderance was found in
each of the three groups with 44.4 % (8 of 18) in

group 1� 22.2 % (2 of 9) female patients in group 2,
and 87.5 % (7 of 8) female patients in group 3 dis

playing abnormally high TSH values. The corres

ponding values for the male patients were 8.5 % (7
of 82) in group 1, 21.6 % (8 of 37) in group 2, and
61.9 % (26 of 42) male patients in group 3.
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TABLE 2. COMPOSITE CHART OF ALL SUBJECTS
CORRELATING SEX OF PATIENT WITH TSH VALUES

Male Female Total

Normal TSH 120 18 138
Elevated TSH 41 17 58

(25.4%) (48.6%)
Total 161 35 196

To evaluate the reliability of serum TSH as a

screening test for primary hypothyroidism, serum

T4RIA were measured on all but a few of the 196

patients. In no instance was the T4RIA found to be
depressed in the absence of an abnormally elevated
TSH. T4 by RIA testing was done on 54 of the 57 pa
tients with elevated TSH levels. Two of the remain
ing three patients had been placed on thyroid sup
plement therapy by their family physician on the
basis of serum TSH elevation and the clinical pic
ture. The third patient was unable to return for ad
ditional thyroid function testing.

Table 3 displays the incidence of depressed T4
levels in those patients with an elevated TSH for
each of the three patient groupings. In group 1,
30.8 % of the patients with elevated TSH had a con

comitant depression in the serum T4RIA. In group
2, 50 % of the ten patients with elevated TSH levels
had a concomitant decrease in the T4RIA level. In

group 3 (patients receiving combined radiation and
surgery, including partial thyroidectomy), 64.5%
of the 31 patients with an elevated TSH level also
had a depressed serum T4RIA level. Of further in
terest is that 5 of the 11 remaining patients with ele
vated TSH levels in group 3 were found to have bor
derline low T4RIA levels ranging between 5.6-6

jlg/dl (normal range 5.5-11.5 jlg/dl).

DISCUSSION

The finding that external radiation therapy to the
thyroid gland, alone or in combination with a surgi
cal procedure, will depress thyroid function is not

new. The important feature is that the similarities
between early hypothyroidism and the emotionally
exhausted and depressed state of the head and neck
cancer victim may be striking. There has been a re

lative lack of emphasis placed on the likelihood of
concurrent thyroid injury during the course of
treatment for head and neck malignancy. As a con

sequence, the busy practitioner may not be alert to
this possibility until overt hypothyroidism develops.
The results of this study emphasize the significant
incidence of thyroid dysfunction in the head and
neck cancer victim. Thyroid hypofunction may de
velop from any combination of the commonly em

ployed treatment modalities. It is most frequently
seen when portions of the thyroid gland have been
resected in patients receiving combination radiation
and surgical treatment for their malignancy. The
portion of the thyroid gland remaining is not

capable of assuming the function of the entire

gland. Lindsay et al" described acute epithelial in-

TABLE 3. INCIDENCE OF HYPOTHYROIDISM IN
PATIENTS WITH ELEVATED THYROID-STIMULATING

HORMONE LEVELS

Patients Patients
with with

Elevated Depressed %
TSH Levels T4 Levels Hypothyroid

Group 1 13 4 30.8%

Group 2 10 5 50.0%

Group 3 31 20 64.5 %

jury associated with necrotizing vasculitis and
thrombosis resulting from high-dose radiation.
Concomitant surgery interferes with the arterial
blood supply and venous drainage to the remaining
thyroid lobe, and as a result it lacks sufficient re

serve to increase its function and produce an ade
quate supply of thyroid hormone. The result is a hy
pothyroid state.

One of the purposes of this study is to alert the
clinician to hypothyroidism as a major complica
tion of the treatment for head and neck cancer. This
awareness combined with a simple and reliable
screening procedure should result in more frequent
recognition of hypothyroidism in this patient popu
lation. The TSH by RIA is a reliable yet simple
method to determine early thyroid dysfunction.
TSH values rise relatively soon after withdrawal of
thyroid hormone in the hypothyroid patient and
fall soon after replacement therapy is reinstituted.
Serum TSH levels would, therefore, seem to be es

pecially useful in assessing mild or developing hypo
thyroidism. Utigar" found that TSH levels are al
most invariably elevated in patients with primary
hypothyroidism and that "this finding must now be
considered virtually a sine qua non for this diag
nosis." In hypothyroidism secondary to pituitary
dysfunction, the TSH level is virtually undetect
able.

If hypothyroidism is defined as a lack of availa
bility of thyroid hormone to meet normal tissue re

quirements, then an elevated TSH must reflect thy
roid deficiency. In our study of 196 patients, the
TSH was elevated in 29.1 % (Table 1). When the
group was subdivided according to treatment mo

dalities, the lowest incidence (14 %) was reported in
the group treated with radiation therapy alone,
while the highest incidence (66 %) was seen in that
group treated with combination radiation and sur

gery including partial thyroidectomy. These results
clearly indicate that external radiation through the
thyroid gland in dose ranges customarily used to
treat malignancy will impair thyroid function in a

significant number of patients. When external
radiation therapy is combined with surgery, the in
cidence of thyroid dysfunction rises, being highest
when portions of the thyroid gland are included in
the resected specimen.

The importance of making the diagnosis of hypo
thyroidism in these patients lies in the fact that
treatment with thyroid hormone replacement is
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retrospective study such as this, the results cannot
be completely accurate. To be accurate, preopera
tive and serial postoperative TSH levels should be
obtained. In some of our patients many months had
passed between the completion of therapy for the ma

lignancy and the initial determination of the TSH
level. Commonly it was the onset of overt clinical
manifestations of hypothyroidism that prompted
the investigation.

Despite the shortcomings in this study, the high
est incidence of TSH elevation was found during the
first posttreatment year while 60 % of the abnormal
TSH values were obtained during the first three
posttreatment years (Fig. 1).

The unusually high incidence of hypothyroidism
in the posttreatment female cancer patient has not
been previously reported. The explanation for this
finding is elusive but may be somehow related to es

trogen levels, especially with patients taking supple
mental estrogen therapy. This information could
not be reliably correlated using data extracted from
the medical records in this study group. Another
possible explanation for female susceptibility may
be subclinical Hashimoto's thyroiditis. This entity is
three to four times more common in the female.
Here again a prospective study might be designed to

clarify these possibilities using pretreatment and
serial posttreatment thyroid antibody studies and
controlled administration of estrogens.

One final item of interest relates to the use of
iodide in the posttreatment cancer patient. As early
as 1948 the Wolff-Chiakoff effect was described'" in
which it was demonstrated that large doses of io
dide induced an inhibition of thyroid hormone syn
thesis in the rat. In 1973 it was demonstrated'" that
daily administration of a saturated solution of po
tassium iodide (SSKI) causes a notable decrease in
serum T4 and an increase in serum TSH levels. Bra
verman et al'" demonstrated that euthyroid patients
who had undergone 1311 treatment for toxic goiter
developed myxedema with elevated TSH and de
creased T4 levels after small pharmacologic doses of
iodide. These biochemical changes induced by the
iodide were accompanied by severe clinical symp
toms of hypothyroidism.

As it is not an uncommon clinical procedure to

administer saturated solution of potassium iodide
(SSKI) as an expectorant in the posttreatment head
and neck cancer patient, the medical records of the
patients in groups 1, 2, and 3 were reviewed to de
termine iodide exposure. Nineteen of the 57 patients
with elevated TSH levels had received iodide some

time during their posttreatment clinical course.

However, because the exposure was sporadic and
unrelated to timely TSH determinations no reliable
correlation could be established. Here again an in

teresting prospective study might be designed to

clarify the efficacy of iodide therapy in the post
treatment cancer victim.

VRABEC-HEFFRON

simple, inexpensive, effective, and usually without
major side effects.

A depressed serum T4RIA level accompanying an

elevated TSH level is traditionally recognized as di

agnostic of primary hypo.thyroidism. Patients with
normal T4RIA levels and elevated TSH levels are

considered to be in a "Tatent" or "compensated" hy
pothyroid state. In order to determine the relative
incidence of overt and compensated hypothyroid
ism in our study group, the T4RIA levels are corre

lated with TSH levels (Table 3). A similar pattern
evolved with the highest incidence of overt hypo
thyroidism seen in group 3 (combination radiation
and surgical therapy including partial thyroidec
tomy). Of further interest is the finding in group 3
of borderline low T4RIA levels in 5 of the 11 pa
tients in the "compensated hypothyroid" category.

Although plasma TSH and T4RIA levels change
inversely, it is recognized that there is not good cor

relation between the degree of reduction in serum

T4RIA and the degree of elevation of TSH.16 It is,
however, unequivocal that in primary hypothyroid
ism t�e TSH is always elevated before the develop
ment of T4RIA depression. During this period of
compensated hypothyroidism the T4RIA levels are'
maintained by the elevated TSH levels.

Although there is no question as to the propriety
of replacement thyroid therapy in the patient with
overt clinical hypothyroidism, the question of re

placement therapy in the patient with compensated
hypothyroidism raises a controversy. Some clini
cians feel that the T4RIA levels should be followed
serially and that replacement thyroid therapy
should be withheld until depressed T4RIA levels are

demonstrated. Others contend that even in patients
with elevation of TSH alone, it is appropriate to

begin replacement therapy. Their rationale is based
on the following facts: 1) to lessen production of
TSH will prevent possible pituitary hyperplasia and
sella turcica enlargement, 2) elevated TSH in the
presence of radiation-damaged thyroid tissue is
known to be carcinogenic, and 3) replacement ther
apy will reduce the incidence and severity of true

hypothyroidism.
Based on the incidence of abnormal and border

line T4RIA values in the current study we recom

mend replacement thyroid therapy for all 'patients
in groups 2 and 3 (combination radiation and surgi
cal, treatment with or without partial thyroidec
tomy) who develop an elevated TSH level. Patients
in group 1 (radiation therapy alone) should be fol
lowed closely with serial TSH and T4RIA studies
and all who develop a depressed T4RIA value or dis
playa pattern of gradually rising TSH levels should
receive thyroid replacement therapy.

The time relationships between completion .of
therapy for the malignancy and the discovery of an

elevated TSH level were explored. However, in a
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The medical records of 196 patients were re

viewed in order to evaluate the effects of radiation
therapy and surgery on thyroid function in the head
and neck cancer patient. The following conclusions
were reached.

1. Hypothyroidism is a major complication of
the surgical treatment of head. and neck cancer.

2. Measurement of TSH levels by the radioim

munoassay method is a reliable screening procedure
to detect early primary hypothyroidism.

3. Abnormally elevated TSH levels were found
in 29.1 % of the group, with the highest incidence

(66 %) developing in the group treated with com

bination radiation therapy and surgery, including
partial thyroidectomy.

4. The highest incidence of abnormal TSH val
ues occurred during the first posttreatment year.
Overall, 60 % of the abnormal TSH levels devel-

oped within the first three years following comple
tion of t�erapy.

5. Th'ere was a disproportionately higher inci

dence of abnormal values in the female patients.

6. Pretreatment levels of thyroid function in

cluding thyroid antibody studies should be done for
all patients. Posttreatment TSH levels should be ob
tained at least every three months during the first
three years and semiannually thereafter.

7. Thyroid replacement therapy should be ad
ministered to all patients who have undergone com

bination radiation and surgical treatment whenever

abnormally elevated TSH levels develop.

8. Patients receiving radiation therapy as a sole
treatment modality should be followed in a similar
manner and replacement thyroid therapy adminis
tered if T4RIA levels fall below normal or if a rising
pattern of TSH levels can be demonstrated.
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The otolaryngologic literature reflects the high incidence of second primary neoplasms found in patients with a squamous cell car

cinoma of the upper aerodigestive tract. Most commonly the second tumor is bronchogenic in origin. Routine panendoscopy (direct laryn
goscopy, bronchoscopy, esophagoscopy) has been recommended in patients presenting with a squamous cell carcinoma primary in the up
per aerodigestive tract. We have questioned the usefulness of obtaining bronchial washings during bronchoscopy in a patient who has an

established primary in the upper aerodigestive tract. Perhaps false-positives would occur due to desquamation of tumor cells into the
tracheobronchial tree. The authors address the incidence of false-positive washings encountered in a prospective evaluation of bronchial

cytology encountered in 100 consecutive patients with primary squamous cell carcinoma of the upper aerodigestive tract who do not have

primary bronchogenic carcinoma. A single false-positive (1 %) was encountered. It is concluded that epithelial carcinoma of the larynx and

upper aerodigestive tract rarely shed identifiable tumor cells into the tracheobronchial tree. When malignant cells are found with bron
chial washings, every effort should be made to localize a second primary tumor in the lung.

The high incidence of second primary neoplasms
of the' aerodigestive tract in patients with a known

squamous carcinoma of the upper aerodigestive :

tract is well recognized. Fifteen percent to 30 % of

patients may at some time during their lives develop
a second primary carcinoma.t:' One third of these
may be synchronous with the discovery of the initial
squamous cell carcinoma.

The alarming rate of synchronous primaries has
led many authors to advocate routine panendoscopy
(direct laryngoscopy, bronchoscopy, esophago
scopy) of the upper aerodigestive tract in an at

tempt to avoid overlooking a second primary
tumor.

The most commonly encountered second primary
tumor is bronchogenic carcinoma. An accepted
method to detect bronchogenic carcinoma is

through cytodiagnosis of bronchial washing. This
observation suggests that routine collection of bron
chial washings during panendoscopy of patients
with a known squamous cell carcinoma primary in
the upper aerodigestive tract would improve our

ability to diagnose occult carcinomas of the lung.
The theoretic reservation for the use of bronchial

washings to diagnosis coexistent primary carcinoma
of the lung in the presence of a known primary in
theupper aerodigestive tract must be raised. Would
tumor cells desquamated by the primary cancer in
the upper aerodigestive tract be recovered in the
tracheobronchial tree? If so, the interpretation of
the cytologic specimen would not be useful.

Clearly, the examination of sputum collected by

expectoration would have limited value since con

tamination cannot be eliminated. Exfoliative cytol
ogy has been successfully employed to diagnose le
sions of the larynx," esophagus," pharynx," and oral
cavity.":"

The objective of the present study was to deter
mine the incidence of false-positive cytologic find

ings obtained with bronchial washings in patients
with a primary squamous cell carcinoma of the up
per aerodigestive tract.

METHODS

One hundred patients evaluated at the Eye and Ear Hospital of
Pittsburgh were studied consecutively and prospectively. When

panendoscopy was done bronchial washings were obtained. Pa
tients with radiographic findings compatible with the diagnosis of

bronchogenic carcinoma of pulmonary metastasis were excluded
because the intent of this study was to document the incidence of
false-positive bronchial cytology. Other authors have previously
discussed the value of bronchial cytology in the evaluation of a

pulmonary lesion. 10· 12

A rigid Jackson bronchoscope was used in all cases. No attempt
was made to "wash" the instrument after passing through the up
per airway prior to obtaining washings. Each mainstem bronchus
was then irrigated with 10 cc normal saline and aspirated for cy
tology in separate containers.

The specimens were individually labeled and forwarded to the
cytology laboratory. Four slides were prepared from each speci
men by pipetting particulate sediment onto an albumen-coated,
frosted slide. The slide were then fixed in 95 % alcohol. Subse
quently, the slides were stained with the Papanicolaou stain. The
cytologic findings were reported as normal, atypical, suspicious,
or positive, in which case the cell type in usually given (Table 1).
During the course of this study the cytologist was not aware that
the study was in progress. At the termination of the study all
specimens were reviewed retrospectively by one of us. No change
in initially reported results was necessary.
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TABLE 1. CYTOLOGIC INTERPRETATION

57

Normal

Atypical (benign)
Epithelial cells, no evidence of malignancy
Abnormal cells due to circumstances other
than a neoplastic process (ie, infection)
Process may be neoplastic but sufficient
criteria to make diagnosis of malignancy not

present. Clinical correlation needed

Malignant cells present. Attempt to predict
histologic cell type usually possible

Suspicious

Positive

All patients were then followed for a minimum of six months in
order to determine whether a bronchogenic carcinoma had been
present which was not detected by the bronchial washings.

RESULTS

The study was terminated when 100 patients
with untreated squamous cell carcinoma of the up
per aerodigestive tract and a normal chest radio
graph had undergone panendoscopy and bronchial
washing. Half of the patients had laryngeal tumors
and half a variety of other head and neck lesions
(Table 2). All stages of laryngeal disease were

represented in approximately equal numbers (Table
3) .

None of the 50 patients with laryngeal cancer had
positive cytology. In four cases atypical cells were

reported. This was interpreted as evidence of possi
ble inflammation and was not considered evidence
of malignancy. In one case suspicious cells were

reported. A primary bronchogenic tumor could not

absolutely be ruled out, but is unlikely from the
clinical point of view. This patient has shown no

evidence of bronchogenic carcinoma during one

year of follow-up. Perhaps these suspicious cells
may have been from the laryngeal tumor. However,
suspicious cells are considered nondiagnostic by our

laboratory.
Examination of the data from the other 50 pa

tients demonstrates a broad representation of mu

cosal head and neck sites (Table 4). One patient
with squamous cell carcinoma of the tonsil was

found to have positive bronchial cytology. The re

maining 49 patients had uniformly negative cytolo
gy.

This one exception deserves special note. The pa
tient is a 61-year-old male who had been treated
first in 1969 for a squamous cell carcinoma of the
mobile tongue. He continued to use alcohol and
smoke heavily. In 1979 he was found to have two se

parate primary lesions. A 2 ern lesion was noted on

the tonsillar pillar and a 1 em lesion on the posterior
pharyngeal wall. Bronchial washings obtained at

the time of panendoscopy showed cells consistent
with squamous cell carcinoma; however, full chest
tomography was normal. The patient subsequently

TABLE 2. TUMOR SITES IN PATIENT POPULATION
STUDIED

Site No. of Patients

Larynx
Other upper aerodigestive tract sites

50

50
100

TABLE 3. BRONCHIAL CYTOLOGY IN PATIENTS WITH
LARYNGEAL TUMORS

No. oj
Stage Pts. Negative Atypical Sus'[!_icious Positive

T, 9 9 0 0 0
T2 16 16 0 0 0

T3 13 10 2 1 0
T4 12 10 2 0 0

Total 50 45 4 0

underwent excision of the pharyngeal lesions. Re

peat bronchoscopy and washings done in November
1980 were negative. Follow-up in this patient to

date has not demonstrated the development of a

clinically evident carcinoma. The patient represents
the only case in 100 (1 %) in which it is likely that
malignant cells from an upper aerodigestive pri
mary tumor may have been aspirated and recovered
by bronchial washings.

It should be stressed that a number of obvious se

cond primary pulmonary carcinomas were encoun

tered during the course of this study. In almost all
cases the pulmonary carcinoma was evident on

routine chest radiograph and positive bronchial
cytology was usually obtained. These patients were

excluded from our data.

An illustrative case is that of a 76-year-old male
who presented with a transglottic carcinoma. The
preoperative chest radiograph demonstrated a le
sion of the right lower lobe. Panendoscopy con

firmed the squamous cell carcinoma of the larynx.
Bronchoscopy demonstrated only erythema at the
orifice of the right lower lobe bronchus. However,
bronchial washings were positive for squamous cell
carcinoma. It is unclear if this represented a second
primary or metastatic disease; however, the
patient's overall condition precluded surgical treat
ment of his pulmonary disease. Subsequently, ther
apy was undertaken with a palliative intent.

The objective of this study is to investigate the
significance of positive cytology in the presence of a

primary squamous cell carcinoma of the upper
aerodigestive tract. The study does show that
positive cytology is important because head and
neck lesions do not commonly shed detectable
tumor cells into the tracheobronchial tree. Perhaps
malignant cells are in fact desquamated and
cleaned by mucociliary action or alveolar
phagocytosis. Desquamated malignant cells from

TABLE 4. BRONCHIAL CYTOLOGY IN PATIENTS WITH
NONLARYNGEAL HEAD AND NECK TUMORS (N = 50)

No. oj.
Pts. Negative Atypical Sus'[!_icious Positive

Oral cavity 14 14 0 0 0
Tonsil 14 13 0 0
Base of

Tongue 10 10 0 0 0

Pharynx 10 10 0 0 0
Cervical

esophagus 2 2 0 0 0
Total 50 49 0 0
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DISCUSSIONan upper aerodigestive primary tumor are not

detectable by commonly practiced cytology tech
niques. Therefore, obtaining a specimen for bron
chial cytology plays an important part in the

diagnosis of an unsuspected bronchogenic car

cinoma.

Bronchial cytology played an important role in
another patient encountered during the course of
the study. The patient is a 49-year-old male admit
ted for evaluation of a T4 pharyngeal lesion. Pre

operative chest radiograph was within normal lim
its. Routine panendoscopy was performed. Histo

logically the pharyngeal lesion was squamous cell
carcinoma. Bronchial washings were interpreted as

positive for tumor consistent with oat cell car

cinoma. The patient subsequently underwent a pul
monary CT scan which demonstrated nodules not

noted on routine chest radiograph. The patient was

subsequently treated for disseminated oat cell car

cinoma and surgery on his pharynx was avoided. In
this case, the information gained from the bronchial
washing clearly helped us avoid what would have
been inappropriate surgery in this unfortunate
man.'

Our findings substantiate the results of Dellon et

al. 13 In a series of 18 patients with head and neck le
sions, positive washings were not encountered in

any patient in spite of the fact that 72 % of these pa
tients have positive cytology when the lesion was

specifically washed and aspirated.
This study provides evidence to support the state

ment that the shedding of malignant cells into the

proximal tracheobronchial tree and their subse
quent recovery on bronchial washings is unusual. In
our series of 100 patients, only one patient (1 %) had
evidence of probable shedding from an upper aero

digestive source. In fact, in the 50 patients with

laryngeal lesions who would seem to be at highest
risk, no false-positive cases were countered.

A corollary of this statement is that bronchial

washings should be routinely obtained as a part of
the panendoscopic evaluation of the patient with a

head and neck primary. In our experience, a false

positive is a very unusual occurrence and positive
washings deserve full and careful search for a sub
clinical primary carcinoma of the lung.
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LARYNGEAL REINNERVATION FOR UNILATERAL VOCAL CORD
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Since 1976 modified nerve-muscle pedicle reinnervation for restoration of adductor function in unilaterally paralyzed vocal cords has
been performed at the Cleveland Clinic. This technique has been reserved for patients with "valuable" voices such as clergymen, public
speakers, professional singers and actors. It was felt that this technique should offer potential for restoration of quality of voice and in par
ticular of pitch control, superior to that usually obtained by Teflon® injection, because of restoration of the ability to tense the vocal cord.
In this regard nerve-muscle pedicle reinnervation is potentially superior to any of the other techniques available for medialization of the
unilaterally paralyzed cord. At the present time 27 patients have undergone this surgery and have been followed long enough (at least one

year) to determine if the procedure was successful or not. All of these have been subjected to preoperative and postoperative voice record
ings on high quality tape equipment. Some of them have been subjected to voice printing for vocal analysis. There have been no complica
tions in the group and all but two of the patients have achieved significant voice improvement as a result of the surgery. The details of cur

rent technique and demographic data and follow-up will be presented.
Unilateral vocal cord paralysis may be managed achieved by this technique. Of necessity, the origi-

in three general ways. These include Teflon" or nal report dealt mostly with the technical aspects of
Gelfoam® injection, surgical medialization of the the operation and with a small initial group of pa-
vocal cord, and/or nerve-muscle pedicle reinnerva- tients. Since that time 31 patients have undergone
tion for restoration of phonation;':" Of these the the procedure and all of these have been followed

procedure of choice is Teflon injection because it is long enough to determine whether or not the pro-
rapid, inexpensive, and offers good results in most cedure was successful. This report includes our

cases. In the occasional patient who has an unusual- long-term experience in this larger group of patients
ly large posterior glottic chink or where the aryte- subjected to reinnervation for unilateral vocal cord
noid is ankylosed or limited in motion as well as paralysis.
paralyzed, Gelfoam or Teflon alone will usually not

be adequate and some means of surgical medializa
tion must be undertaken. In the past these patients
have been managed by any of several techniques de

signed to interpose autogenous cartilage to force the

arytenoid to the midline and with it the vocal cord.
Such an approach yields satisfactory results in most

cases and in the occasional patient in whom this
does not produce an acceptable improvement in

voice, a minimal Teflon injection can be superim
posed on the partially medialized vocal cord, usual

ly yielding good results. Both of these techniques,
however, suffer from the failure to restore tensing
capability in the vocal cord and with this the ability
to regain good pitch control. For this reason, a

modified nerve-muscle pedicle technique for rein

nervation of adductor function has been employed
at the Cleveland Clinic Foundation since 1976 in

carefully selected patients with unilaterally
paralyzed vocal cords." The technique has been
reserved for patients with so-called "valuable"
voices. This group includes clergymen, public
speakers, professional singers and. actors. Because
nerve-muscle pedicle reinnervation of the adductor
division not only can produce active medialization
of the vocal cord, but also has the potential to

restore the ability to tense the vocal cord, it was an

ticipated that superior quality of voice could be

METHODS

Patient Selection. As noted in the introduction, only certain pa
tients have been offered the opportunity to select vocal cord rein

nervation for unilateral cord paralysis. Review of several series'
shows that most cases of unilateral vocal cord paralysis not due to

direct trauma to the recurrent nerve will spontaneously recover or

will compensate within six months to one year to a sufficient

degree that no other intervention is needed. Moreover, Teflon in

jection offers at least adequate results for the vast majority of
those patients who require some type of intervention for restora

tion of voice. It is only the occasional patient who needs to con

sider some more extensive procedure in hopes of achieving an ex

cellent voice including restoration of pitch control. Of necessity,
however, this group of patients must be chosen in subjective
rather than objective fashion. To limit the procedure only to cer

tain professions seemed to be a reasonable approach but as ex

perience has accumulated it is apparent that certain patients who
do not fall into these categories also are willing and, indeed, insist

upon undergoing the more extensive surgical procedure in hopes
of achieving the best possible voice. In presenting the surgical
alternatives to patients with unilateral vocal cord paralysis, the

point is always made that Teflon injection is the procedure of
choice because of its reliability, simplicity, and limited expense.
Most of them have agreed that this was the approach that they
preferred. Those patients who have indicated interest in nerve

muscle pedicle reinnervation were counseled by the surgeon and
the speech pathologist preoperatively and in many cases were

given the opportunity to converse with patients who had already
undergone the procedure to hear what sort of results had been
achieved.

Technique. The surgical technique has not changed ap
preciably since it was first reported in 1977.2 Through a neck
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Fig. 1. A) Nerve-muscle pedicle prepared, cartilage "window" removed, revealing underlying laryngeal adductor
muscles. B) Nerve-muscle pedicle sutured into place.

tion. Patients were followed at 2-week intervals
when possible, but because several of them came

from great distances some were not followed more

often than once every two months. In all cases,

however, they were encouraged to send either tapes
or to call on the telephone at roughly 2-week inter
vals to apprise us of their progress. The referring
physician was contacted in every case so that the
patients were seen in follow-up at roughly 2-week
intervals. The earliest voice improvement thought
to be due to active restoration of tonus or movement

in the reinnervated cord was noted at approximate
ly 31/2 weeks after surgery. In no case was there
significant improvement in voice that did not begin
within four months after the surgery. Therefore, if
there was no improvement after four months the
procedure was considered a failure and, if the pa
tient so desired, some other means of restoration of
voice was undertaken (Table 1). Postoperative voice

recordings were obtained at intervals in most of the

patients. On several of these, voice spectograms
were obtained in an attempt to arrive at some relia
ble assessment of the quality of voice that had been
achieved. It was our conclusion that such analysis is
not sufficiently precise to provide an objective
measurement of voice quality and, therefore, could
not be used to assess the results obtained. Therefore,
the voice results obtained were graded subjectively
by the surgeon, the patient and/or a speech patholo
gist as normal, greatly improved, somewhat im

proved, or no improvement. The results of these
assessments are tabulated in Table 2. All patients in

TABLE 2. RESULTS OF NERVE-MUSCLE PEDICLE
REINNERVATION FOR UNILATERAL VOCAL CORD

PARALYSIS

crease incision to one side of the midline at about the level of the
lower border of the thyroid cartilage, a nerve-muscle pedicle is

obtained, usually from the anterior belly of the omohyoid muscle.
When necessary, any of the branches to the other strap muscles
can be used instead (Fig. lA). A window is made in the lower half
of the thyroid ala on the same side using an oscillating saw and

through this the fibers of the lateral thyroarytenoideus muscle (a
major adductor of the larynx) are exposed. The nerve-mu�cle
pedicle is transposed to this recipient bed (Fig. IB). Postoperative
ly, patients are permitted to eat as soon as they have recovered
from anesthesia and no attempt is made to prevent them from

talking. Up to 12 mg of dexamethasone (Decadron'P) has been
ziven intravenously as a supramaximal dose in order to limit post
operative edema which might follow since these patients have
unilateral cord paralysis, must be intubated, and laryngeal
surgery is being performed. There have been no postoperative
problems with the airway in any of these patients.

RESULTS

There have been no complications as a result of
the surgical procedure to date. All patients have
healed promptly and have been able to leave the
hospital three to five days after surgery. There was

an immediate, although generally minimal, im

provement in voice following the surgical pro
cedure. This was felt to be due to a combination of
postoperative edema coupled with the detachment
of some of the lateral fibers of the thyroaryte
noideus from the inner surface of the thyroid car

tilage, thus producing some mechanical medializa
tion of the cord. In most cases this initial improve
ment deteriorated postoperatively so that by two
weeks after surgery the patient's voice was roughly
equivalent to what it had been before the opera-

TABLE 1. TIME OF ONSET OF VOCAL CORD
MEDIALIZATION POSTREINNERVATION

<6
wk

6-12
wk Failures

13-18
wk

Tonic medialization
Active adduction

5
2

1
3

9
7

4
Total
Pts

Normal
Voice

Somewhat No
Improved Improvement

Greatly
Improved

31 10 1 416



REINNERVATION FOR VOCAL CORD PARALYSIS 61

the series have been followed at least six months sia and the time that must elapse between the
since surgery and all but four of them have been operation and eventual improvement in the voice.
followed for a period longer than one year. There
have been two cases in which there was an initial
good result within a 4-month period, but whose
voice quality subsequently deteriorated back to the
breathiness that existed before the surgery. In both
of these cases the patient reported an upper respi
ratory infection shortly before the diminution in
voice quality. Both of these patients regained the
previous vocal improvement in a period of one to
three months without further intervention other
than speech therapy. All of the remaining patients
who were improved after reinnervation have main
tained it without regression to previous poor voice

quality.
DISCUSSION

If nerve-muscle pedicle reinnervation can

achieve successful active or tonic medialization of
the paralyzed vocal cord in a majority of patients, it
should offer the possibility of better voice results
than can be expected after Teflon injection because
of restoration of tensing capability in the cord. It is
not possible to compare the results achieved with
reinnervation to those achieved by either Teflon in

jection or surgical medialization since adequate
controls cannot be established. Therefore, one is
reduced to making subjective assessments of vocal
quality. On the basis of these it appears that rein
nervation can produce normal or near-normal voice
results in properly selected patients. Whether or not

a surgical procedure of this magnitude is justified
by the possibility of better voice result is unresolved
and will have to be subject to individual preference
of the operating surgeon and the patient. If the
alternatives are fairly presented with the relative

advantages and disadvantages made clear, it would
seem that in most cases the patient can make a valid
decision as to how he or she wishes to proceed.

Nerve-muscle pedicle reinnervation offers both

advantages and disadvantages when compared to

other techniques. The advantages include the
potential for better voice quality and pitch control
and the fact that this procedure does not preclude
the successful use of either of the other two general
approaches. The disadvantages include the need for
an open surgical procedure under general anesthe-

Passive mobility of the arytenoid is critical to suc

cess or failure of both Teflon injection and nerve

muscle pedicle reinnervation. It is important to

assess this mobility under general anesthesia with
use of paralytic agents before a decision is made
how best to treat the patient. In reviewing some 200

patients with unilateral vocal cord paralysis" it was

noted that fixation was uncommon as compared to

bilateral vocal cord paralysis in which one third of
all patients who had had paralysis for longer than
six months also developed ankylosis of the crico

arytenoid joint. It appears that the remaining
mobile parts of the larynx produce enough passive
movement of the paralyzed cricoarytenoid joint to

maintain its mobility. As a result, ankylosis or

limitation of motion is an uncommon occurrence in
unilateral paralysis when it is not due to inflam
matory or traumatic problems involving the crico

arytenoid joint itself. Patients who sustain unilat
eral paralysis after trauma that may have produced
a temporary dislocation of the arytenoid should be
assessed very carefully before a decision is made
how to proceed. .If the joint is fixed, the surgeon
should give serious consideration to surgical
medialization by cartilage interposition since this is

really the only procedure that will successfully
medialize a fixed cricoarytenoid joint.'

CONCLUSIONS

Teflon injection remains the procedure of choice
for the management of most patients with unilat
eral vocal cord paralysis who do not either recover

spontaneously or compensate to satisfactory voice
levels. Nerve-muscle pedicle reinnervation may be
employed as a means of reanimation of unilaterally
paralyzed vocal cords with good-to-excellent voice
results within four months of surgery in carefully
selected cases. It is not possible to objectively assess

the quality of voice obtained by this technique as

compared to other alternatives since controls can

not be realistically established. The procedure may
offer a good alternative to Teflon injection or

surgical medialization in patients who desire voice
restoration of best possible quality.
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PANENDOSCOPY FOR SECOND PRIMARIES
IN HEAD AND NECK CANCER

ROBERT H. MAISEL, MD

MINNEAPOLIS, MINNESOTA

HUBERT VERMEERSCH, MD

Four hundred patients with biopsy-proven squamous cell carcinoma of the upper aerodigestive tract were studied for evidence of a

synchronous second primary tumor. The protocol of study included in most cases direct laryngoscopy, metal tube bronchoscopy, and

esophagoscopy. Chest x-ray studies were performed on all patients and many had barium swallow x-ray studies. Asymptomatic second
head and neck primary tumors were found only in the vallecula and esophagus among this series of patients. Metachronous second primary
tumors were presented as early as one month after the original endoscopy and were located in areas which had been carefully examined by
endoscopy and appeared asymptomatic to the examining physician at the time of the original evaluation. Based on this series of patients,
we recommend careful indirect laryngoscopy and oral examination, direct laryngoscopy and esophagoscopy as well as a barium swallow
for patients with clinically suspicious mucosal lesion of the upper aerodigestive tract. In view of our failure to discover a single lung car

cinoma which was not evident from chest x-ray studies, we recommend bronchoscopy, which adds some morbidity to the endoscopic pro
cedure, not be included unless a specific clinical suspicion is entertained. However, because of the important treatment implications which
follow the diagnosis of a new squamous cell carcinoma of the upper aerodigestive tract, we feel it is imperative that the entire esophagus be
evaluated in the course of the pretreatment exploration of the patient. Although few esophageal tumors were discovered, their implications
in terms of surgical resection and debilitation without much likelihood of long-term patient survival has encouraged us to continue the
a-bove described procedure ..

The concept of multiple separate tumors of the
head and neck has long caught the attention of in

terested medical researchers. Billroth appears to be
the first to describe a patient in the literature with

multiple primary cancers.' In 1932 Warren and
Cates' described a large series of patients with

multiple tumors, and MoerteP felt this explosion of

multiple cancer cases coincided with the increased
survival from the initial cancer which began to oc

cur due to the improvements in medical and surgi
cal treatment in the 1920s and 1930s.

Patients with epidermoid carcinoma of the upper
aerodigestive tract usually smoke and drink." This

presumed carcinogenic environment also suggests
the concept of field cancerization first described for
the oral cavity by Slaughter. 4 In the otolaryngology
literature, the range of multiple tumors has been
described in those studies which paid particular at

tention to it to be between 1 and 20% .5-11

MoerteP classified multiple primary tumors func

tionally in three categories. Category 1, multicen
tric cancers, includes two or more cancers of the
same tissue and organ. Moertel also grouped multi
ple cancers of the same tissue shared by contiguous
organs (pharynx and larynx) and cancers in each of
bilateral paired organs in fhis category. Category 2
includes tumors of different organs or tissues and

category 3 includes those patients with multiple tu

mors in category 1 and another tumor from a dif
ferent organ.

Multiple tumors can also be defined by time of

discovery. Simultaneous tumors are discovered dur-

ing the evaluation of the first tumor and include
those second tumors discovered by physical examin
ation and by the usual radiographic and endoscopic
evaluation, as well as any further workup dictated

by the symptoms described to the attending physi
cian. Synchronous tumors are considered those se

cond tumors not discovered by the above workup,
either because the tumors were not present, not re

cognized, or the appropriate tests were not done,
but which were uncovered less than six months after
the completion of this evaluation. Metachronous
tumors are those which are detected more than six
months after the first tumor. Again, the complete
ness of the initial workup will determine the fre

quency of metachronous tumors, since failure to in

quire about respiratory symptoms as well as ne

glecting to obtain a chest x-ray study would almost

by definition make a second simultaneous primary
tumor in the lung a metachronous tumor since its

symptoms may not show for many months.

The contribution of otolaryngologists and other
head and neck surgeons has been to highlight the

possibility of discovering a second primary tumor.

It has been felt by many writers that the presence of
one head and neck tumor suggests a second primary
tumor, usually from among category 1.2 Various
authors+":":" have recommended that the workup
for head and neck cancer include upper aerodiges
tive panendoscopy with biopsy of any suspicious le
sion. Shapshay et al'" reviewed their experience
with 150 patients over two years and found nine

(6 %) simultaneous esophageal cancers concurrent

with the index cancer of the head and neck. They
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TABLE l. ENDOSCOPIC EVALUATION OF PATIENTS WITH HEAD AND NECK TUMORS (N = 449)

63

No Direct

Laryngoscopy
Direct

Laryngoscopy
Oral
Oropharynx
Hypopharynx
Larynx
Total

93
27

21
28
28

138
215

2

122

concluded that esophagoscopy was indicated in all
new head and neck cancer patients.

Our interest in this problem was heightened by a

familiarity with the above literature. Even when
examination is carefully and easily accomplished,
we have seen experienced physicians not recognize
asymptomatic tumors of the head and neck on office
examination. We made a retrospective study of our

patients at the University Hospital and Hennepin
County Medical Center.

METHODS

Patients with squamous cell cancers of the mucosa of the
superior aerodigestive tract (except lip, sinus, and nasopharynx)
seen in clinic or hospital from January 1, 1971, through Decem
ber 31, 1980, were included and categorized as to location of the
index primary. The categories included oral cavity (tongue, floor
of mouth, palate, and cheek), oropharynx (tongue base, tonsil,
and pharynx), hypopharynx (pyriform sinus and postcricoid le
sions, as well as posterior pharyngeal lesions) and intrinsic laryn
geallesions. Chest x-ray and barium swallow studies when done
were described as normal or suggesting neoplasm and the results
of indirect laryngoscopy and direct laryngoscopy were compared.
Bronchoscopy and esophagoscopy when performed were either
normal or biopsy-positive for a second tumor.

We used the criteria of Warren and Gates' to recognize multi
ple tumors. These criteria specify that the tumors must be clearly
histologically malignant and geographically distinct. The possi
bility that the two tumors represent metastasis from a single site
had to be ruled out. Lung cancer presented a particularly difficult
problem; we used the clinical criteria of multiple pulmonary
nodules to define a metastatic lesion and endobronchial lesions to
define a separate pulmonary primary. In questionable cases the
clinician's judgment was accepted ..

Bronchoscopy Esophagoscopy Panendoscopy Total
1 3 17 135

10 15 80
4 17 49

10 ·10 25 185
21 17 74 449

sis. Forty-four percent of patients with oral and
oropharyngeal lesions had endoscopy while 56 %
had examination and biopsy only. Among the 449
patients in the study, 36 simultaneous double tu
mors were found (Table 2). Seventeen of the 36 tu
mors were in the lung. Chest x-ray studies were ab
normal for all 17 patients and bronchoscopic biop
sies or washings were positive in 5 of these patients.
The four esophageal tumors occurred in patients
who had oral cavity or oropharyngeal lesions. Two

esophageal cancers 'were biopsied and a subsequent
barium swallow x-ray study was normal. Two other
patients had abnormal barium swallow x-ray
studies preceding the biopsies. In all patients with
double symptomatic tumors the tumor closest to the
anterior incisor was considered the index primary
and the more distal tumor considered secondary.
Asymptomatic tumors were always second pri
maries. Twenty-one patients with oral cavity and
oropharyngeal lesions had subsequent tumors. Four
of the 49 patients with hypopharyngeal tumors had
secondary tumors and 19 among the 185 laryngeal
tumor patients had secondary tumors (Table 3).

DISCUSSION

Our study leads us to agree with Vrabec' s concept
of a multicentric zone which involves all the squa
mous epithelial-lined aerodigestive tract including
the lower tracts of esophagus and lung." It is this
target area that is the likely site for any secondary
primary tumors. Our finding of 36 patients with
simultaneous second primaries among 449 patients
studied is consistent with the literature. Cluckman"
was able to show a 9.2% incidence of simultaneousIn a review of 494 charts, 20 were excluded be-

cause of incomplete information and 25 were re- primaries while Cohn and Peppard" reported 8 % ,

jected because the tissue type or tumor location did and Shapshay et al'? 14 % . Cluckman" found 7.4 %

not fit our protocol. In 449 patients with squamous
of simultaneous second primaries were discovered

cell carcinoma of the head and neck, 185 had a pri-
in the head and neck, while Cohn and Peppard"

mary tumor in the larynx, 49 in the hypopharynx, noted less than 4 % in their series of patients; Shap-
135 in the oral cavity, and 80 in the oropharynx shayet al'" reported 6 % and Vrabec" 7.5 % . These

(Table 1). Seventy-four patients had triple endo- series are not strictly comparable with respect to

scopy and 38 patients had double endoscopy. All metachronous primaries since there is no uniform

patients, except two with laryngeal/hypopharyn- follow-up. period.
geal lesions, had a direct laryngoscopy for diagno- Our data (Table 4) show an 8 % incidence of

TABLE 2. PATIENTS WITH SIMULTANEOUS PRIMARY TUMORS (N � 36)

RESULTS

Oral Cavity/
Hy'£!.opha!1l..nx Larynx Lung Eso'£!.hagus OtherOro'£!.ha!1l..nx

Oral cavity/oropharynx 3 3 2 4 4 1

Hypopharynx 1 1

Larynx 3 13 1

Total 12 17 4
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TABLE 3. PATIENTS WITH METACHRONOUS PRIMARY TUMORS (N = 44)
Oral Cavity/
Oropharynx Hypopharynx Larynx Lung Esophagus Other

2 4 8
1

8 3

Oral cavity/oropharynx
Hypopharynx
Larynx

7
2

6 2

simultaneous second primaries. We therefore con

clude that second primaries coincidental to head
and neck tumors occur rather frequently and that
most are in the head and neck (3 %) or the lung
(4 % ) . Most second primaries in the lung are

discovered by x-ray studies.

It is noteworthy that the upper aerodigestive
tract second primaries which accounted for 12 cases

were recognized on the admission history and phy
sical examination by the otolaryngologist in only
seven instances. Many of the index primaries were

completely evaluable without a direct laryngoscopy
and general anesthetic. Two of the soft palate tu

mors were completely definable through bimanual
palpation and it was only because of the full panen
doscopy, insisted upon by the staff physician, that
there were discovered a vallecular primary in one

patient and an esophageal primary in the other.

Similarly, one patient with a very large and painful
tongue tumor whose extent was defined completely
by office examination had a vocal cord carcinoma
discovered by laryngoscopy. Laryngoscopy was

done only for completeness of examination since the
vocal cord tumor was not suspected, the poor voice

quality of the patient having been considered sec

ondary to lingual fixation by the tongue tumor.

Based on these cases we recommend general anes

thesia and direct laryngoscopy if the patient's medi
cal condition will permit and if treatment is

planned for the primary tumor.

All 17 of the simultaneous second primaries in the

lung were discovered by x-ray studies. Bronchos

copy confirmed five and the rest required thor

acotomy, mediastinoscopy or autopsy for tissue

diagnosis. No patients who had bronchoscopy with
a normal chest x-ray study had a bronchogenic car

cinoma. Weaver et al recognize early diagnosis of

lung cancer to be difficult, with less than 30 % of

proven lung cancers identified by bronchoscopy."
Vrabec" reported that 10-15% of laryngeal car

cinoma patients are likely to develop lung carci
noma. He further stated that 6 % of lung carcinoma

patients have a laryngeal carcinoma at diagnosis.
TABLE 4. REPORTED SIMULTANEOUS

PRIMARY TUMORS

Authors
Second Primary in

Head and NeckAll SP Tumors

Cluckman"
Cohn and Peppard"
Shapshay et al'?
Maisel and Vermeersch

SP - Simultaneous primary.

7.4%
<4.0%

•

6.0%
3.0%

9.2%
8.0%

14.0%
8.0%

Our data were not desig-ned to agree with or refute
this last statement, as we did not evaluate patients
admitted with a diagnosis of pulmonary carcinoma.

However, 13 of 183 patients with laryngeal carcin
oma in our study had a simultaneous lung cancer

and 17 other patients did develop what the at

tending physicians regarded as a second primary
tumor in the lung some time after their initial
diagnosis.

Support for considering a solitary pulmonary
nodule as a new primary lesion is offered by Cahan,
who reports a 31/2 to 1 chance that a solitary
pulmonary shadow is a separate tumor and not me

tastatic." It is felt that a second tumor in the lung is
not due to x-ray therapy to the primary since it is

beyond the port of radiation and probably reflects a

result of the same carcinogenic bathing that precip
itated the first tumor, possibly in the presence of a

reduced immune surveillance. Since no bronchos
copies revealed a lung cancer in this high-risk pop
ulation unless the chest radiograph is abnormal, we

suggest that bronchoscopy not be mandatory in the

workup of the head and neck cancer patient. Partic

ularly in large and bulky base of tongue and laryn
geal carcinomas, the technique of bronchoscopy
where the bronchoscope is used for intubation puts
the patient's airway at significant risk with the ne

cessity for an emergency tracheostomy and the pos
sibility of a period of hypoxia. Therefore without
indications we do not perform bronchoscopy on

head and neck tumor patients.
Goldstein and Zornoza':' reviewed a 30-year ex

perience comprising approximately 10,000 patients
with head and neck carcinoma. Their study showed
that less than 1 % of the patients with head and
neck cancer had developed an esophageal cancer.

Eighty-nine of 850 patients with esophageal cancer

had a head and neck cancer. For esophageal cancer,
the incidence of subsequent stomach or colon car

cinoma approximated the population statistics for
these patients with esophageal carcinoma. Cahan et

TABLE 5. REPORTED HEAD AND NECK CANCER
PATIENTS WITH ESOPHAGEAL CANCER

Authors % Ratio

Goldstein and Zornoza'" <1 Of 10,000 tumors

(n = 10,000)
Cahan et al" <1 60/7000

(n = 7,000)
Thompson et al" 35/3000

(n = 3,000)
Shapshay et al'" 6 9/150

(n = 150)
Maisel and Vermeersch 5/449

(n = 449)
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Simultaneous Metachronous

Oral Cavity/Oropharynx
Hypopharynx
Larynx

7.5%
4.0%
9.0%

10.0%
8.5%

10.0%

aP4 similarly reviewed a large series of patients and
found less than 1 % of the head and neck cancer pa
tients had a double primary in the esophagus, either
simultaneously or subsequently. Thompson et al"
reviewed more than 3,000 head and neck cancer pa
tients and found 35 double primaries with the eso

phagus (Table 5).
In the study of Odette et al ;" lO of the 42 patients

with double primaries had an esophageal tumor

simultaneous or metachronous to a head and neck
lesion. The recent article of Shapshay et al'" sug
gests that 6 % of their head and neck cancer patients
when carefully studied showed a simultaneous eso

phageal carcinoma.

Vrabec" reports 7 of 11 simultaneous esophageal
cancers had a normal contrast x-ray study of the

esophagus. Cluckman" and Gluckman et aF also
noted the same phenomenon and Shapshay's group
had four negative x-ray studies among nine
tumors."?

Our results show four cases of simultaneous eso

phageal carcinoma which were discovered on direct

esophagoscopy with biopsy. Two of these patients
had a normal barium swallow x-ray study. Only
one patient developed an esophageal carcinoma
metachronous to his index tumor. Although eso

phagoscopy will discover the rare tumor (4 of 449),
this expensive, somewhat risky, and time-con

suming procedure may not be cost effective in head
and neck cancer. If, however, the frequency of se

ond tumors described by Shapshay is confirmed in
other studies, esophagoscopy must be part of the
routine pretreatment evaluation for all squamous
cell carcinomas of the mucosa of the head and neck.
Therefore, although our results do not conform to

those of Shapshay'" but are more in keeping with
Gluckman et al," who discovered four tumors

among 259 endoscopies, we continue to evaluate
whether esophagoscopy should be part of the rou

tine examination in all patients with a mucosal head
and neck carcinoma, to avoid failing to discover a

small esophageal tumor whose symptoms are not

clear or not present.

We are concerned that the early discovery of this
second tumor may still not improve survival. Pre

sently esophageal carcinoma when less than 3 em in
size at discovery has a 3-lO % two-year survival.V A

surgeon's philosophy on what to do for the primary
tumor in the presence of a second tumor that has a

very low opportunity for cure will determine his
recommended treatment protocol. (It is not yet
known what the two- and five-year survival will be
for esophageal tumors which present without symp-

toms and are discovered only through routine en

doscopy because of upper aerodigestive carcinoma.)
Obviously, the results in these esophageal car

cinomas can never improve beyond the cure rate of
the original index primaries.

Table 3 shows the metachronous primaries
discovered in our series and reveals 19 second pri
maries among the 185 laryngeal cancers, an inci
dence of 10 %, which is similar to, the incidence of
simultaneous second primaries from among patients'
with laryngeal tumors. Oral cavity and oropharynx
cases showed 21 metachronous primaries among
215 cases, an incidence of 10 % compared to 16 sim
ultaneous primaries. Kogelnik et aP8 felt the soft

palate was the source of the highest incidence of

multiple primaries in the head and neck, while

Wagenfeld et aP9 noted supraglottic laryngeal pa
tients to have a crude risk rate for simultaneous pri
mary of 4: % with a metachronous risk of 8 %. For
our series the hypopharynx showed a lower inci
dence of simultaneous tumors than other sites, but
all three categorized sites had a similar risk of meta

chronous disease (Table 6). The results of our study
suggest that the risk of a second cancer either in the
head and neck, the lung, and less frequently in the

esophagus in patients with head and neck carci
noma (in the relatively low-risk tumors), is almost
equal to the risk of metastatic disease from the in
itial primary neoplasm;"

In general, if two or more simultaneous tumors

are discovered, the order of treatment is established
which is most expedient for the patient. If both tu

mors are potentially curable they should be treated

individually, as though each were the sole lesion,
although obviously physiologic effects of treatment

to the first on the organ containing the second tu

mor must be considered in the overall treatment

plan ." Our present protocol for evaluation of new

patients with head and neck carcinoma therefore
includes a direct laryngoscopy with palpation of the

nasopharynx and base of tongue, as well as direct
examination of the base of the tongue, vallecula,
pyriform sinuses, and endolarynx. Esophagoscopy
to the point of the gastric junction is done in all pa
tients if possible. Any suspicious lesions are biop
sied. Bronchoscopy is not done unless the chest x-ray
study is abnormal or symptoms and signs of inflam

matory disease or neoplasm suggest the need for

bronchoscopy.
We are, not yet prepared from our results to

change our posttreatment examination protocol.
Cohn and Peppard felt routine chest x-ray studies
should be carried out every three months, barium

esophagograrn every six months and routine en

doscopy performed annually for the first three years
after treatment." We feel that close surveillance in
the office with every 6-month chest x-ray study re

mains all that is necessary. Weare not yet prepared
to recommend follow-up barium swallows or eso-
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phageal endoscopy on a routine basis to our postop
erative patients.

SUMMARY

We evaluated the 'charts of 449 patients with
head and neck cancer. Thirty-six simultaneous se

cond primary tumors were found. Four second head
and neck tumors were first noticed on direct laryn-

goscopy. No lung cancer was discovered unless the

x-ray study was abnormal. Two asymptomatic eso

phageal tumors were seen. Forty-four metachron
ous tumors were noted. We conclude direct laryn
goscopy and possibly esophagoscopy are necessary
in the pretreatment evaluation of head and neck
cancer. Bronchoscopy has not been of value in this
series unless a firm clinical suspicion is present.
Periodic re-endoscopy is not warranted from our

data.
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The association of bilateral vocal cord paralysis with relatively short-term nasogastric tube use is represented in four case histories. A

prospective study of the effects of nasogastric tubes on the normal human larynx discovered arytenoid edema in approximately one third of
patients. A literature review, possible pathophysiologic mechanisms to explain the condition, and basic medical management are de
scribed.

In 1934, Paine' presented a comprehensive
review of the evolution and uses of the nasogastric
tube. The most pertinent writings are extracted
from him in the following historical sketches. A
1790 publication by John Hunter described the use

of a fresh eel skin stretched over a whalebone and
introduced into the stomach for feeding a patient
with paralysis of deglutition. This represented the
first written documentation of the use of a stomach
tube. In 1813, Physick, a Philadelphia surgeon,
described gastric lavage via an urethral catheter in
a case of accidental morphine poisoning. Kussmaul
popularized the use of tubes in the treatment of

gastric disease and his papers are said to have been
responsible for Billroth's interest in gastric surgery.
Since those beginnings, nasogastric tubes have
found further uses in the monitoring and treatment

of gastrointestinal hemorrhage and decompression
of the distended upper gastrointestinal tract.

Although the initial nasogastric tubes were

manufactured of red rubber, current preferences
are for less irritating polyethylene and silicone ma

terials. Regardless of physical composition, all of
the tubes produce local tissue problems over time.
Some of the more commonly mentioned irritative

complications are nasal alar necrosis, epistaxis,
nasopharyngitis and eustachitis, and arytenoid
edema. The progression of arytenoid edema to bi
lateral paralysis of the vocal cords in adduction is a

rare occurrence. Nevertheless, three cases of bilat
eral vocal cord paralysis associated with the use of

nasogastric tubes have occurred at the University of
Vermont from July 1978 to the present. An addi
tional case contributed by a recently graduated resi
dent alert to the process permits an analysis of four

patients with this clinical syndrome. Prior to an in

depth literature survey, this association seemed to

be unique and set the foundation for a prospective
analysis of the effects of the nasogastric tube on the
normal human larynx.

CASE REPORTS

Case 1. A 60-year-old female was admitted to the surgical ser-

vice of the Medical Center Hospital of Vermont (MCHV) with a

12.5 kg weight loss and right lower quadrant mass of three
months' duration. Barium enema confirmed a carcinoma of the
cecum and terminal ileum and a right hemicolectomy was subse
quently accomplished. A nasogastric tube was inserted by the an

esthesiologist at the beginning of the procedure and maintained
for the next four days. For each of the first three postoperative
days, she complained of pharyngodynia and then developed res

piratory distress and hoarseness on the fourth day. The oto

laryngology service was consulted and panendoscopy and trach
eostomy were accomplished. Endoscopic findings included bilat
eral arytenoid and postcricoid edema, bilateral vocal cord paraly
sis in adduction, and a small left postcricoid abscess which was

evacuated (Fig. 1). Treatment consisted of removal of the naso

gastric tube, institution of steroids, and parenteral antibiotics.
Three days later, indirect laryngoscopy revealed return of normal
right cord mobility and arytenoid appearance. By the following
day, both cords were found to be mobile and decannulation of the
tracheotomy tube was accomplished seven days after drainage of
the abscess. Laryngeal recovery was complete and rapid.

Case 2. A 74-year-old male was admitted to MCHV with a

right CVA and dense left hemiplegia. A nasogastric tube was in
serted for nutritional support and maintained for nine days. On
day 8, he complained of a sore throat and developed progressive
acute stridor the next day. The nasogastric tube was removed; the
patient would not cooperate for mirror laryngoscopy. Direct lar
yngoscopy under anesthesia demonstrated bilateral abductor par
alysis and arytenoid edema. Esophagoscopy revealed a linear ul
ceration of the posterior lamina of the cricoid with exposed car

tilage (Fig. 2). A tracheotomy was performed, and the patient
begun on parenteral hyperalimentation. Three days after
tracheotomy the patient was examined with a fiberoptic bron
choscope under topical anesthesia. There was little resolution in
the edema, and both cords remained immobile. By the end of the
second week following the onset of the cord paralysis, repeat lar
yngoscopy with the flexible fiberscope indicated return of bilat
eral cord motion and resolution in edema. Tracheal decannula
tion was performed without incident.

Case 3. This 34-year-old male sustained a head injury in a

snowmobile accident. A linear temporal fracture with midbrain
contusion was diagnosed and nasotracheal intubation utilized for
respiratory support. He was placed in barbiturate coma for two
weeks after insertion of a cranial pressure monitor. Nutrition was

maintained via a nasogastric tube from the outset. The naso

tracheal tube was converted to a tracheotomy tube 12 days postin
jury. One month after injury, he was unable to tolerate occlusion
of the tracheotomy tube and although his neurologic improve
ment was theoretically sufficient to allow him to handle oral
feedings, the nursing staff consistently reported his reluctance to
swallow because of apparent throat discomfort. Subsequent to his
having been removed from the barbiturate protocol, he fre
quently removed his own nasogastric tube. At least 12 nasogastric
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esophagoscope

Fig. 1. (Case 1) Postcricoid abscess identified at esopha
goscopy. A) Endoscopic view. B) Diagrammatic lateral
view.

tube reinsertions were required during the two weeks preceding
otolaryngologic consultation. Again, fiberoptic laryngoscopy with
topical anesthesia allowed an accurate assessment of the larynx
and esophageal introitus. This method of laryngoscopy was re

quired because of the patient's inability to cooperate with conven

tional indirect mirror examination. Both vocal cords were

paralyzed in adduction and the postcricoid tissues were markedly
edematous, especially on the right side. Direct laryngoscopy with
biopsy revealed proliferative interarytenoid granulation tissue but
no evidence of a postcricoid abscess (Fig. 3). A gastrostomy was

later accomplished to provide improved nutrition and resting of
the cervical esophagus. The vocal cords remain immobile now

three months after injury and he still requires the gastrostomy for
hyperalimentation. It is possible that the indwelling endotracheal
tube for 12 days contributed to the laryngeal insult, but the re

peated nasogastric tube reinsertions and amount of postcricoid
pathology would seem to place most of the blame on the esopha
geal tube.

. Case 4. A 75-year-old female with Osler-Weber-Rendu disease
was admitted to Theda Clark Regional Medical Center,
Menasha, Wisconsin, for evaluation of anemia and gastrointes
tinal bleeding. Gastroscopy, duodenoscopy, and exploratory lap
arotomy were performed and a nasogastric tube placed. Nine

- Tunica mucosa
_

M. aryepiglotticus _ Tuberculum
epiglotticum

Cartiiago
cune;formis

Syndesmosis
-

arycorniculata

- Corti/ago thyroidea

M. cricoorytenoideus
posterior

_

Fig. 2. (Case 2) Black arrow shows location of post
cricoid ulceration and proximity to posterior cricoary
tenoid muscles. (From Pernkopf E. Atlas of Topographical
and Applied Human Anatomy. Baltimore: Urban &
Schwarzenberg, Inc., 1980. Published with permission.)

Fig. 3. (Case 3) Interarytenoid granuloma as visualized
retrograde with the Hopkins laryngoscope through the
tracheotomy site. A) Appearance of cords during phona
tion. B) Limitation of abduction during attempted inspira
tion.

days later she experienced stridor and subsequent mirror laryngo
scopy identified bilateral vocal cord paralysis and arytenoid
edema. A tracheotomy was accomplished and the patient fol
lowed closely. On the fifth posttracheotomy day, some vocal cord
movement returned bilaterally with progressive and complete
laryngeal recovery by 15 days subsequent to initial symptoms and
removal of the nasogastric tube.

METHODS

Fifty-seven patients (28 males, 29 females) admitted to the
surgical and gynecologic services at the MCHV and Fanny Allen
Hospital from Feb. 12 to April 18, 1980, received nasogastric
tubes and were included in the study. One of the authors (R.H.)
examined each patient preoperatively with indirect laryngoscopy
and then daily thereafter until the tube was discontinued and the
examination returned to baseline .

Patients were questioned about previous neck injury, neck
trauma, thyroid surgery, and stroke to eliminate preexisting
neurogenic causes of vocal cord paralysis. Inquiries concerning
gout and rheumatoid arthritis were initiated to exclude cricoary
tenoid arthritis as an alternate cause of arytenoid edema. Recent
hoarseness, pharyngodynia, and otalgia were investigated as

background symptoms prior to nasogastric intubation and daily
thereafter until removal of the nasogastric tube. Patients with any
of these preexisting entities or symptoms were eliminated from the
study. The following data were recorded from each patient's
chart: age, sex, primary surgical diagnosis, and smoking history.
The nasogastric tube size, type, and nostril employed were noted.
Duration of the surgical procedure, position of the patient on the
operating table, and difficulty of endotracheal intubation were

recorded. The anesthesiology staff cooperated in the analysis in

examining the larynx prior to extubation to determine the pres
ence or absence of arytenoid edema. A normal terminal direct
view of the larynx or normal postoperative indirect laryngoscopy
on the ward was felt to essentially eliminate the likelihood of
adverse effects of the endotracheal tube on the larynx. A schema
for quantification of endolaryngeal edema and cord mobility was

established before each patient was studied.

RESULTS

The mean age of patients was 53.8 years (range
17 - 83 years). The mean duration of nasogastric in
tubation was 3.6 days (range 1 - 11 days). Eighty
nine percent of patients experienced intubation for
six days or less. Arytenoid edema was the only path
ologic change identified and no patients demon
strated vocal cord paresis. Thirty-two percent of
patients developed arytenoid edema and nearly half
of these had at least one day when the edema was of
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"moderate" severity. The onset of edema averaged
2.6 days postintubation (range 1 - 5 days) and
resolved by a mean of 1.5 days (one half - 3 days)
after tube removal. No patients showed edema at

the end of surgery. Pharyngodynia was noted by
77 % of the patients. Hoarseness was reported in
42 % of the cases. Otalgia was evident in 14 % of the
patients at some time during the intubation.

Most patients had polyethylene Salem sumps
ranging from No. 14 - 18 French, with 75 % of the
tubes being No. 16 French. Two tubes were adult
cantors. There was no correlation between the size
of the tube and laryngeal pathology. Furthermore,
there was no uniform correlation between laryngeal
findings and any of the variables considered above
prior to nasogastric intubation. Arytenoid edema
seemed to occur as a random event.

DISCUSSION

Wolff and Kessler" lay unique claim to the
association of postcricoid ulceration and vocal cord

paralysis with the use of nasogastric tubes. Similar

ly, the rarity and severity of this complication
stimulated our interest in reporting this as a new en

tity. A careful review of the literature proved con

clusively that we of the modern era of otolaryngol
ogy are simply rediscovering a previously well-des
cribed pathologic process. In 1939, Iglauer and
Molt" presented a series of ten cases implicating the
nasogastric tube as the direct cause of postcricoid
ulceration and bilateral cord paralysis. Holinger
and Loeb' added another four similar cases in 1946.
For unknown reasons, the literature remained dor
mant regarding this entity with resurgent, sporadic
reports in the 1970s.6,7 In fact, many case reports
place emphasis on the endotracheal tube and do not
mention or recognize the nasogastric tube as the
true source of the problem. 8-10 Holinger et al,l1 in
an excellent 1976 review of 389 cases of bilateral ab
ductor paralysis, do not implicate the nasogastric
tube in any aspect of their retrospective analysis.

The cases presented by Iglauer and Molt" are very
graphic and give the strongest clue that the nasogas
tric tube is the specific culprit. The series was re

ported in 1939 before the routine use of endotrach
eal intubation for delivery of general anesthesia,
limiting the endotracheal tube as a culpable agent
when laryngeal complications evolve from the sur

gical setting. Furthermore, many patients in this
series developed stenosis of the posterior endolarynx
suggesting that postcricoid chondritis spreads for
ward to involve the inner surface of the cricoid. Al

though the endotracheal tube is often designated as

the offending agent because of the endolaryngeal
locus of the fibroinflammatory process, Iglauer and
Molt demonstrate that the pathology begins outside
the larynx. Endotracheal tubes can produce the
same syndrome.P" but evidence seems to skew the
pathophysiologic insult to the postcricoid area. In-

terestingly, duration of esophageal intubation does
not necessarily correlate directly with the severity of
symptoms; one case of bilateral cord paralysis
evolved after only 24 hours with a nasogastric tube,
with rapid recovery after removal and steroid-anti
biotic therapy. 14

A pathophysiologic mechanism must be proposed
and there is likely to be more than one cause. Since

paralysis has developed with both rubber and poly
ethylene tubes, it is unlikely that one can implicate
a structural variable. The larynx is a very dynamic
structure, moving vertically with swallowing and

coughing against this foreign body. The cricophar
yngeus muscle is in a tonic state of contraction,
pulling the tube against the postcricoid lamina with
its thin mucosal cover. Finally, the cricoid and lar

ynx rest against the cervical spine when the patient
is supine, with the nasogastric tube compressed pre
cariously between the two rigid structures. Subse

quent to ulceration of the posterior cricoid plate, a

diffuse inflammatory process develops and can even

lead to abscess formation (case 1). If the inflamma
tory process develops into perichondritis and anter

ior cricoid infection, a posterior subglottic stenosis
can evolve and tether the vocal cords, impairing ab
duction. Since in many instances the bilateral vocal
cord paralysis is of short duration, some form of my
opraxia or neuropraxia is likely. The posterior crico

arytenoid muscles arise from the postcricoid lamina
and, if temporarily malfunctioning, would present
the appearance of bilateral vocal cord paralysis.
Perhaps a posterior recurrent laryngeal neuropraxia
is the true physiologic deficit. One could also im

agine an inflammatory spasm of the interarytenoid
muscle as a cause for the temporarily adducted posi
tion of the true cords.

Our study indicates that localized laryngeal in
flammation develops early in the course of nasogas
tric intubation and that discomfort symptoms are

very common. Just as Holinger pointed out in

1946,s it is crucial to recognize the importance of
hoarseness, otalgia, and pharyngodynia as harbin

gers of laryngeal complications. An autopsy series'

addressing hypopharyngeal and cervical esophageal
instrumentation identified a 60 % injury rate, but
remarkably only 2 % of the complications were

identified antemortem. Fifteen percent of the in

jured series demonstrated ulceration into and often
through the posterior cricoid cartilage. Often pa
tients with indwelling nasogastric tubes are either
unwilling or mentally incapable of cooperating for
mirror laryngoscopy . We have found the flexible
bronchoscope and especially the thinner fiberoptic
laryngonasopharyngoscope to be an excellent tool in
the evaluation and follow-up of these patients (cases
2 and 3).

Eade et al'" have questioned the routine use of

nasogastric tubes in gastrointestinal surgery and
illustrate the safety in withholding them in 130 of
143 consecutive major abdominal surgical proce-
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dures. Among principal reasons for deferring naso

gastric tubes were patient discomfort and a very
real concern for laryngeal complications. Perhaps
either more judicious use of gastric tubes or the em

ployment of soft polymer silicone (Silastic) tubes
will reduce the incidence of laryngeal pathology.
The importance of recognizing the aforementioned
clues to impending laryngeal edema and paralysis
cannot be overemphasized. The nasogastric tube
should be removed and the larynx followed closely,
either with indirect laryngoscopy or the fiberoptic
laryngoscope. Antibiotics and steroids have been as

sociated with recovery in two of our patients and
probably should be considered in the overall man

agement of the patient with bilateral cord paralysis

secondary to nasogastric tubes. Seven of eight pa
tients in the Iglauer and Molt series" who survived

required chronic tracheotomy due to permanent
laryngeal stenosis. Since these patients were manag
ed during the 1930s before the availability of ap
propriate antibiotics, perhaps the high incidence of

permanent laryngeal pathology was related to poor
control of the established inflammatory process.

In summary, this combined clinical report and

prospective study is designed to realert the medical
and surgical community to this serious complication
of nasogastric tubes. The study illustrates that

laryngeal changes occur in nearly one third of pa
tients, and that the process can develop after only a

few days of esophageal intubation.
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Laryngeal complications secondary to nasogastric intubation have been reported rarely in recent literature. Recent experience with
three patients who developed laryngeal injuries related to nasogastric tubes prompted retrospective, experimental, and prospective studies
to determine the mechanism of laryngeal injury. A review of the literature, as well as the clinical findings in our three patients, point to

midline tube placement and the subsequent development of cricoid chondritis as the underlying etiology. An experimental study using
anesthetized dogs was designed to compare histologically the effect on the larynx with nasogastric tubes placed in the midline, as opposed
to nasogastric tubes in the lateral position. Results of the histologic study confirmed that midline tubes generate severe inflammation in the
postcricoid region. One hundred patients were then evaluated roentgenographically to determine the incidence of midline tube placement
in a random sample. Six percent of the patients had nasogastric tubes in the midline. Patients who have nasogastric tubes in place for more

than three days or have a severe amount of discomfort should have an x-ray film to determine position of the tube. Midline tubes should be
removed or replaced.

Nasogastric tubes have been used widely in

medicine, particularly in the surgical field, since
their development. With the advent of the duode
nal tube and suction techniques, postoperative mor

tality and morbidity related to gastric distention
and perforation occurred rarely by the mid-1930s.
Initially, nasogastric tubes were made of soft rub
ber, but with the development of polyethylene and
Silastic compounds, nasogastric tubes composed of
these synthetic materials have been demonstrated to

elicit less inflammation and tissue reaction than soft
rubber tubes.

Today, nasogastric tubes not only are used in the
preoperative and postoperative management of
abdominal surgical conditions, but also have gained
widespread popularity in use for enteral alimenta
tion. In spite of their commonplace usage, compli
cations secondary to nasogastric intubation have
been reported rarely. After treating several patients
recently with cricoid chondritis thought to be se

condary to nasogastric intubation, we undertook
this retrospective, prospective, and experimental
study of laryngeal injuries occurring as a result of

nasogastric intubation.

INTRODUCTION

Early reports of cricoid chondritis after nasogas
tric intubation appeared in 1939 when Wangen
steen' mentioned two cases that he and his cowork
ers encountered. Iglauer and Mole in 1939 pro
vided the first extensive discussion of injury to the

larynx resulting from an indwelling duodenal tube.

They presented ten cases from their own experience
and reported two others. Of their own 10 patients,

8 developed laryngeal stenosis that required
tracheostomy. The average period of intubation
was 81/2 days, and in all but one instance, symptoms
developed while the tube was in place. Early symp
toms included pain, dysphagia, blood-streaked
sputum, hoarseness, and dyspnea, which increased
in severity over days and weeks, necessitating
tracheostomy in all but 2 of the 10. Their examina
tion in the acute stage revealed inflammation and
edema of the larynx and subglottic area which pro
gressed in varying degrees of laryngeal fixation and
stenosis over a prolonged period. The pathologic
features of the early manifestations of the disease
are well illustrated in two patients in whom autopsy
findings were included. Both patients died shortly
after removal of their nasogastric tubes (present six

days in one patient, nine days in the other). Ulcera
tions of the anterior esophageal wall at the level of
the cricoid cartilage with exposure of perichon
drium as well as intense inflammation were noted.

Holinger and Loeb," in 1946, described four cases

of laryngeal injury secondary to nasogastric tube
trauma. Three of the patients developed laryngeal
stenosis weeks after the initial injury which re

quired tracheostomy. In the fourth patient, who
succumbed to the primary disease process (during
which time she had a tube in place less than a

week), postmortem findings revealed a deep ulcer
in the mucosa covering the posterior aspect of the
cricoid cartilage, extending through the esophageal
walls to expose an area of cricoid.

Foster and Meyerhoff" in 1980 reported a case of
cricoid chondritis secondary to nasogastric intuba
tion, which was successfully treated with in-
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travenously administered antibiotics, hyperbaric
oxygen, and tracheostomy. By direct laryngoscopy,
they noted a midline cleft in the postcricoid area

with exposed cartilage. Cultures grew Pseudo
monas, which was sensitive to a carbenicillin-genta
micin regimen.

Holinger �nd Loeb agreed with the etiologic
theory of Iglauer and Molt. They all noted mucosal
erosion with ulceration in the postcricoid region, in
tense inflammation, and exposure of underlying
cartilage, progressing to chondritis.. necrosis, loss of

cartilaginous laryngeal support, and severe chronic
laryngeal stenosis. The relative absence of sub
mucosa in the postcricoid region, as well as the

rigidity imposed by cervical vertebrae and cricoid

cartilage, contributed to the development of the
ulceration.

Questions currently remain concerning the iden
tification of patients at risk for the development of

laryngeal injuries after nasogastric intubation, re

cognition of early symptoms, and appropriate treat

ment to avoid long-term severe laryngeal stenosis. Is
I there evidence that midline nasogastric tubes cause

more inflammation than laterally placed tubes? In
what percentage of cases does midline placement of
the tubes occur? What is the early course of the
disease and how should it be treated to avoid long
term complications?

Three patients from our experience are des
cribed, followed by an experimental study and a

prospective study of 100 intubated patients design
ed to provide answers to the lingering questions.

CASE REPORTS

Case 1. A 67-year-old female was admitted to the hospital with
the diagnosis of carcinoma of the colon. She had been an insulin
dependent diabetic for approximately five years. With her
diabetes under good control, she underwent an abdominal-perin
eal resection. At surgery, a No. 18 Salem sump nasogastric tube
was passed without difficulty. She had an uneventful operative
course with endotracheal extubation in the recovery room approx
imately one hour after the end of the procedure. She had pain in
the operative site noted by the medical staff on the third
postoperative day with odynophagia recorded in the nurses' notes.
On the fourth postoperative day, she complained of a severe sore

throat. At the end of the fourth day she also had mild stridor. On
the fifth postoperative day she had increased odynophagia and
progressive stridor which required emergencytracheostomy,

Direct laryngoscopy at (that time revealed an exact midline
position of the nasogastric tube at the level of the postcricoid area.

The arytenoids were markedly inflamed and edematous. Both vo

cal cords were immobile. One cord was in the median position
and the other was in the paramedian position. The nasogastric
tube was removed, and a deep ulcer in the postcricoid area with
exposed cartilage was noted. Cultures of the ulcerated area grew
Enterobacter aerogenes sensitive to gentamicin.

The patient was treated with intravenously administered gen
tamicin and penicillin. Indirect laryngoscopy was performed reg
ularly until the 14th day of antibiotic therapy when djrect laryn
goscopy showed healing of the ulcer and markedly decreased ary
tenoid edema. The left cord at that time was judged to have fair
mobility, while the right cord was still immobile.

Over the next 14 days she received a tapering course of cortico
steroids. At that time indirect laryngoscopy revealed mobility of
both cords with a mild decrease in abduction. Her airway was

adequate, however, and the tracheotomy tube was removed. She
had no further airway problems. Her voice was normal.

Case 2. A 62-year-old male was admitted to the hospital with
the diagnosis of carcinoma of the stomach. The patient under
went an esophagogastrectomy with insertion of a No. 18 Salem

sump nasogastric tube at surgery.

He complained occasionally of a mild sore throat in the first
several postoperative days. He did develop a wound infection and
abdominal abscess, necessitating prolonged nasogastric intuba
tion. By the 12th postoperative day, he complained of sore throat.
He had a breathy voice as well as increased pulmonary conges
tion. During postoperative days 12 through 24, oral feeding was

attempted. The patient could not swallow, however, because of
severe odynophagia, which was complicated further by aspiration
when he attempted to swallow liquids. Because of the patient's in

ability to swallow, the general surgery service left the nasogastric
tube in place.

On the 24th postoperative day, an otolaryngologic consultation
was requested to evaluate the odynophagia. Direct laryngoscopy
on the 25th postoperative day showed a midline position of the

nasogastric tube in the postcricoid area. There was marked
inflammation of the arytenoids and the left cord was immobile.
The tube was removed and a midline ulcer with exposed cartilage
was noted. Under direct visualization the tube was replaced to a

lateral position. Cultures from the ulcerated area grew Staphylo
coccus aureus (coagulase positive) and Enterobacter coliticia. The
patient was treated with methicillin and gentamicin. The patient
had a progressive downhill course with severe aspiration,
pneumonia, and respiratory failure. He eventually had a respir
atory arrest and died.

Case 3. A 77-year-old male was admitted to the hospital with a

diagnosis of small bowel obstruction. He had a previous history of
abdominal aortic aneurysm, which had been repaired approx
imately six months prior to this admission. The patient underwent
a small bowel resection with lysis of adhesions. A No. 18 Salem
sump nasogastric tube was placed without difficulty in the
operating room. He was extubated at the end of the procedure.

On the fifth postoperative day the patient complained of
hoarseness and sore throat, and the general surgery service re

moved the nasogastric tube. On the seventh postoperative day the
nasogastric tube was reinserted for gastrointestinal decom
pression. Over the next several days the patient had severe aspira
tion and a very weak, ineffective cough. Respiratory failure
developed, and he was transferred to the intensive care unit. Di
rect laryngoscopy performed without anesthesia showed a mid
line position of the nasogastric tube. There was no mobility of the
left cord and decreased mobility of the right cord. The nasogastric
tube was removed and a midline ulcer was found. A therapeutic
bronchoscopy was also performed at that time. Cultures of the ne

crotic postcricoid tissue grew Escherichia coli sensitive to gen
tamicin. On a regimen of intravenously administered gentamicin
the patient had gradual improvement in his pulmonary status and
an improved cough. On the 21st postoperative day, indirect
laryngoscopy showed healing of the ulcer and improved mobility
of both cords. On phonation, less than a 1 mm glottic chink re

mained.

The patient was discharged from the hospital and was lost to

follow-up.

COMMENT

Our conclusion based on endoscopic findings in
these three patients, as well as the findings pre
viously reported, is that patients with midline tube
placement are at high risk to develop laryngeal
complications. Based on this supposition, we under
took an experimental study using anesthetized dogs.
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TABLE 1. LARYNGEAL INFLAMMATION IN
EXPERIMENTAL DOGS

Midline
Inflammation

GrouplDog Left Lateral Right Lateral

Midline
1 2 + to 3 + 2 + to 3 + 2 + to 3 +
2 2 + to 3 + 2 + to 3 + 1 + to 2 +
3 2+ to 3 + 0 0
4 2 + to 3 + +/- 1+

Lateral
5 o to 1 + + /1 to 1 + + /- to 1 +
6 + /- to 1 + + /- to 1 + + /- to 1 +
7 o to + /- +/- 1+
8 1 + to 2+ +/- +/-
9* +/- +/- +/-

*Tube was in place for six weeks.
o - No inflammation; + / - - Minimal inflammation; 1 + - Mild inflam

mation.

2 + - Moderate inflammation; 3 + - Marked inflammation.

EXPERIMENTAL STUDY

The animal model was designed to study the ef
fects of nasogastric tubes placed in the postcricoid
area and compare them with the effects of tubes
placed laterally. Mongrel dogs weighing 20 to 30 kg
were used.

To determine the relative size of the postcricoid
area in dogs, a series of polyethylene tubes was

used. Tubes beginning with No. 12 French and end
ing with No. 36 French were passed into the post
cricoid area and repositioned from one pyriform si
nus to the other. Even the largest tube passed easily
from one side to the other and was not compressed
while in the midline position. We believed that the

No. 28 French tube in the dog was comparable in
size to a No. 12 French tube in the human.

Originally, the experiment was designed to

mimic nasogastric intubation in hospitalized pa
tients. It was not possible in the dogs, however, to

maintain the nasogastric tubes in the midline posi
tion following placement. Because of the relatively
large size of the hypopharynx and larynx in the dog,
tubes initially placed in the midline migrate lateral
ly following anesthesia. Therefore, dogs were main
tained under anesthesia for 24 hours to ensure im

mobility of the tubes.

Eight dogs of the same size were anesthetized, en

dotracheal tubes inserted, and the dogs placed on

respirators. In four dogs a No. 28 French Argyle
chest tube was inserted through the mouth and into
the postcricoid area. Gauze sponges in each pyri
form sinus held the tube in position. In four other
dogs, the tubes were placed in the pyriform sinus
and gauze sponges placed in the postcricoid area. At
the end of 24 hours, the dogs were killed. The
larynx and pharynx were removed immediately,
placed in formalin, and submitted to the patho
logist.

One dog was used to determine the effect of
length of intubation on laterally placed tubes. A
No. 14 French Levin tube was passed through the
nose and attached to a No. 28 French tube in the
pharynx (No. 28 French tube would not pass
through the nose). The combined tubes were placed

Fig. 1. A) Low-power view of postcricoid mucosa of dog with midline tube. Note severe inflammation with mucosal
ulceration. B) High-power view of postcricoid mucosa after midline tube placement.



74 FRIEDMAN ET AL

inflammation (focally 100 PMN Ihigh power field)
with or without erosive changes. Results of his

tologic studies are shown in Table 1.

Larynges with tubes in the midline demonstrated
moderate to marked inflammation in the postcri
coid area with variable inflammation in the lateral

hypopharynx (Fig. 1). Three of four larynges with
tubes in the pyriform sinus showed minimal inflam
mation in both the postcricoid area and lateral
hypopharynx (Fig. 2). One dog (No.8) with a la
terally placed tube had mild-moderate inflamma
tion in the postcricoid region, possibly attributed to

the dog's awakening during anesthesia and strug
gling to extract both the endotracheal and nasogas
tric tubes. The larynx of the dog with the tube in
the laterally placed position for six weeks (No.9)
showed only minimal inflammation of both postcri
coid region and the lateral hypopharynx. Histologic
findings were comparable to the findings in the
dogs with laterally placed tubes examined after 24
hours.

Fig. 2. A) Whole mount of larynx of dog with laterally
placed tube. B) High-power view of mucosa surrounding
laterally placed tube. Note complete absence of inflamma-
tion.

.

laterally in the pyriform sinus under direct visuali
zation. A large plastic protective collar was then

.

placed, and the dog allowed to awaken. At various
intervals thereafter, the tube position was evaluated
to ensure maintenance in the lateral position. At six
weeks, the dog was killed. '

From each larynx, sEiveral blocks were taken from
both the postcricoid area and the pyriform sinus
area. After routine paraffin embedding, sections
were stained by hematoxylin and eosin. Histological
examination of the mucosa was performed by the
pathologist without knowledge of the tube position.
The degree of inflammatory reaction in the mucosa

was recorded for each area of each specimen, using
the following scale: 0, no inflammation; + 1-,
minimal inflammation; 1 + , mild inflammation (5
polymorphonuclear leukocytes [PMN] Ihigh power
field); 2 +, moderate inflammation; 3 +, marked

PROSPECTIVE CLINICAL STUDY

The clinical finding in the patients presented and
,

results of the experimental study point to midline
tube placement as the precipitating factor in laryn
geal injuries occurring as a result of nasogastric in
tubation. We next undertook a study to determine
the incidence of midline placement of nasogastric
tubes. One hundred consecutive patients with naso

gastric tubes were evaluated roentenographically,
excluding patients with head and neck tumors. Five

positions of tube placement were identified by x-ray
film.

Tube position was called midline only when the
x-ray film showed its location to be exactly in the
center of subglottic air shadow and overlying the
midline of the glottis. Intermediate positions L1 (for
left) and R1 (for right) were defined as tubes just
lateral to the midline. The far lateral positions were

Fig. 3. Cross section of neck at level of cricoid cartilage
demonstrating tube position anatomically.
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denoted as L2 (left) and R2 (right). Tube positions
are diagrammed in Figure 3, and Figure 4 shows
x-ray films denoting tube positions. Distribution of
tube positions is illustrated in Figure 5.

.

.

From these statistics, it is seen that the vast ma

jority of nasogastric tubes are laterally placed, with

only 6 % present in the midline, to be in position to

cause erosion of postcricoid mucosa. Patients with
midline tubes were reevaluated by follow-up x-ray
films in 24 hours and found to have the tube in the
same position. All patients in our series had midline
tubes removed or replaced to a lateral position in
less than three days.

DISCUSSION

In spite of widespread use of nasogastric tubes in
both the medical and surgical disciplines, laryngeal
complications are rare. One of the primary reasons

is that midline tube placement is uncommon, occur

ring in only 6 % of cases in a random sample. All
three patients with laryngeal injuries described in
this report had midline tubes placed. The micro

scopic findings of severe laryngeal inflammation
with atraumatically placed midline tubes in the

dogs, as opposed to mild inflammation in the later
ally placed tubes, offer further evidence to support
this conclusion (Table 1).

Midline R1
Fig. 5. Distribution of nasogastric tube posi

tions in random sample of patients.

Fig. 4. X-ray films showing
placement of nasogastric tube. A)
Midline. B) Intermediate position.
C) Lateral position.

These data substantiate the thoughts of Holinger
and Loeb' and Iglauer and Molt," as well as provide
more insight into the mechanism of the laryngeal
injury. The midline-placed nasogastric tube, im

pinged between the cricoid cartilage and cervical
vertebrae, facilitates erosion of the postcricoid mu

cosa. With exposure of the cartilage, contaminated
by saliva, chondritis of the cricoid ensues. If the dis
ease process is not reversed, laryngeal edema and
inflammation progress to cartilage necrosis, laryn
geal mobility, and subglottic stenosis.

Fortunately, with the availability of antibiotics,
long-term severe laryngeal stenosis can be pre
vented in many cases. In the discussions from 1939
and 1946,1-3 when antibiotics were not available,
the effects of untreated chondritis were seen. To

day, with aggressive management through the use

of appropriate antibiotics, the delayed sequelae of
chondritis can be avoided.

CONCLUSIONS AND RECOMMENDATIONS

To prevent laryngeal injury after nasogastric
tube insertion, the following points are emphasized.

Anteroposterior neck x-ray films are easy to ob
tain and should be considered after nasogastric in
tubation for three days or the development of symp
toms. No patient in this series who developed chon
dritis had a tube in place for less than three days.
The majority of patients who developed chondritis,
however, had tubes in place for only one to two

weeks, certainly not a prolonged time. Obtaining
antero-posterior x-ray films definitely should be
undertaken in unconscious patients expected to re

quire nasogastric intubation for an extended time

period. Patients with midline tube placement
should have the tube replaced to a lateral position.
Indirect laryngoscopy should be done in all cases of
midline tube placement where possible.

Pain is an important early symptom, both severe

localized odynophagia and radiation of pain to the
ears. The overwhelming majority of patients in
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these studies experienced pain prior to removal of
the nasogastric tube. Other early symptoms includ
ed blood-tinged sputum, dysphagia, and mild
hoarseness. Recognition of pain as an early warning
signal should alert the clinician to the possibility of
the development of mucosal ulcerations. At this

point, an anteroposterior neck x-ray film should be
obtained. If the tube is midline, it should be reposi
tioned immediately. If the tube is in a lateral posi
tion and the pain increases or persists, the tube
should be moved to a contralateral position.

Patients with persistent symptoms after replace
ment of the nasogastric tube should be evaluated
endoscopically. Additionally, in patients with evi
dence of respiratory obstruction or decreased cord
mobility, direct laryngoscopy is imperative. At this
time, mucosal erosions can more easily be identified
and appropriate cultures taken.

Although not specifically evaluated, we observed

that the tubes placed atraumatically in the midline
of dogs were more mobile than standard nasogastric
tubes used in patients. A question remains as to the
amount of inflammation caused by small Silastic
tubes specifically designed only for enteral alimen
tation.

Early chondritis should be-managed aggressively
with parenteral antibiotics. Reported cultures have

produced Gram-negative rods responding to var

ious regimens of gentamicin and carbenicillin.
Tracheostomy may be required for airway protec
tion.

Although 'laryngeal injuries secondary to

nasogastric intubation are relatively rare, it is of
paramount importance to identify high-risk pa
tients, recognize early symptoms, and aggressively
manage the onset of cricoid chondritis to prevent
long-term sequelae.

REFERENCES

1. Wangensteen OH. Experiences with employment of suc

tion in the treatment of acute intestinal obstruction. Surg Gynecol
Obstet 1939;68:851-68.

2, Iglauer S, Molt WF. Severe injury to the larynx resulting
from the indwelling duodenal tube. Ann Otol Rhinol Laryngol

1939; 48:886-904.

3. Holinger PH, Loeb WJ. Feeding tube stenosis of the

larynx. Surg Gynecol Obstet 1946;83:253�8.
4. Foster CA, Meyerhoff WL. Cricoid chondritis. Ear Nose

Throat J 1980;59:106-9.
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Currently available anesthetic techniques for laryngoscopy and bronchoscopy are briefly evaluated. Recently reported complications
from the literature are reviewed. Satisfactory anesthetic techniques are shown to be limited by the physical dimensions of the instruments
as well as the extreme limitations of the flow capacity of the small airway itself. The technique used at the Hospital for Sick Children for
the past ten years is described. It is based upon spontaneous respiration with inhalation anesthesia, supplemented by topical lidocaine

(Xylocaine). Size and age of the patient are not limiting factors. The safety and effectiveness of this technique are supported by represen
tative blood gas studies as well as the clinical records of over 400 cases.

This pap�r describes the management of anesthe
sia and ventilation appropriate for almost all kinds
of endoscopic procedures in children. The tech

nique is safe, uncomplicated, and minimally
stressful for both surgeon and anesthetist.

The Department of Otolaryngology at the

Hospital for Sick Children, Toronto, performs over

250 endoscopic procedures each year. A large series
of bronchoscopies has been reported' and a descrip
tion of our earliest anesthetic experiences with laser

surgery is in press.' Up to December 1980, 149 laser
treatments were performed on 37 patients (Table
1). Their ages ranged from 3 weeks to 31 years
(mean age is 8 years). The smallest patient weighed
2 kg; the single adult was anesthetized nine times.
Most children were of school age with papillomata
or vocal nodules. Symptoms of dyspnea and respira
tory distress (Table 2) were not accompanied by
cyanosis.

Fifteen anesthetists on our staff administered the
anesthetics and their techniques varied in only mi
nor detail. Age did not alter the technique which, in
all cases but one, provided moderately deep anes

thesia with spontaneous respiration, no paralysis,
and no catheter or other anesthetic equipment in
the airway. During the operation anesthesia was

maintained by insufflation of anesthetic vapor in

oxygen, above the larynx, assuring a high level of

oxygen at all times. Suppression of reflexes was

assured by thoroughly spraying the airway from
carina to pharynx with lidocaine (Xylocaine). The
local lidocaine dose was strictly limited so as not to

exceed 4 mg/kg.:' The average dose was 2.2 mg/kg.
None of the children were premedicated on the

ward. Although it is not unusual for older children
to benefit from generous doses of diazepam, in the

younger children we depend greatly on personal

TABLE 1. PATIENTS WITH LARYNGOTRACHEAL
LESIONS TREATED BY LASER

No. No.

Diagnosis Patients Procedures

Laryngeal papillomatosis 11 84
Vocal cord nodules 10 10

Subglottic hemangioma 3 13
Vocal cord palsy (granuloma

postintubation) 3 3

Acquired stenosis
Traumatic laryngeal stenosis and

granuloma 2 5
Postintubation laryngeal and

tracheal granuloma 3 23

Congenital laryngeal web 2 4
Granuloma 2 4

Laryngeal cyst 1 3
Total 37 149

communication with the child by all members of
the hospital staff. Narcotic premedication is contra

indicated if anesthesia is dependent on spontaneous
respiration.

Eleven of the children chose to have a gas (N20)
induction. Regardless of age, the anesthetists'
choice for induction in the remainder was thiopen
tone and atropine followed by N20 and halothane
and then methoxyflurane (Penthrane) by face mask.
Once the anesthetized patient was stable, the N20
was turned off and halothane turned well down

(0.5 %). Thus methoxyflurane insufflation with a

high concentration of oxygen became the principal
means of providing a well-relaxed, areflexic but
adequately breathing patient in 80 % of the cases.

Halothane oxygen was used in the remainder (Table
3). Arteria! oxygen levels were always higher than
normal and PaC02 levels ranged from 37-59 torr.

Mean operating room time was 58 minutes, and
mean exposure time to methoxyflurane was 43 min
utes. Recovery room time for methoxyflurane was
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TABLE 3. ANESTHESIA IN PEDIATRIC ENDOSCOPYTABLE 2. SYMPTOMS OF PATIENTS RECEIVING
LASER TREATMENTS

No. of Patients

24

9
18

13

6
3
1

Hoarseness

Stridor

Dyspnea
Respiratory distress

Croupy cough
Feeding problems
Low voice

High pitch cry, nasal regurgitation

93 minutes compared with 87 minutes in the five
cases which had halothane alone. The notoriously
slow recovery time of methoxyflurane did not delay
discharge from the recovery room significantly.

Although there was severe airway obstruction in

several of the cases, there were no airway or signifi
cant anesthetic complications. One 10-year-old had
a reflex bradycardia of 56 requiring atropine, and
one seriously ill patient had a drop in blood pressure
under 90 mm/kg.

Methoxyflurane has unique properties. It is po
tent at very low concentrations (Minimal Alveolar
Concentration of 0.17 % ) so that oxygen concentra
tions above 95 % can be used at all times. It pro
vides excellent analgesia and relaxation without de

pressing respiration or risking explosion. Exposure
time in adults at least is limited by its renal toxicity
which is dose related and therefore controllable.
Our attempts to substitute less toxic alternatives
such as halothane, enflurane, or isoflurane not only
reduce the quality of our technique but the latter
two consistently produce hypoventilation. All three
have the added risk of partially anesthetizing the

endoscopist during times of open insufflation.

If serious exposure to personnel, especially the

surgeon, is to be avoided then scavenging of anes

thetic vapors must be performed whenever possible.
Complete scavenging is easily attained until the

laryngoscope is used. However, during insufflation
at the time of inspecting and operating on the

larynx, the surgeon and anesthetist should wear

either a compressed air mask or charcoal absorbent
mask for maximum protection."

The unique characteristics of the small airway
have defeated our efforts to substitute any tech

nique which would completely eliminate the nox

ious vapor problem from the operating room. The

physical characteristics of the infant's airway tend
.

to create problems for the anesthetist accustomed to

adult patients. The tongue is relatively large, the
larynx is high, anterior and obscured by a floppy
epiglottis. Because of the high position of the larynx
and large tongue, the small pharyngeal airway is

readily obstructed. The infant has a high metabolic
demand for oxygen, and high alveolar ventilation
requirements for CO2 removal. Despite this, the
thorax is mechanically inefficient and the alveolar
system is incompletely developed.

Anesthetic Agents

Mean
Recovery

% oj Room Time
Cases (min)

Methoxyflurane with halothane
Halothane alone

80% 93
18% 87

The physical limitation of gas flowing through a

small tube is of critical importance in management
of the small airway. This is compensated for in the
lower bronchial airways because the total cross

sectional area of all bronchi increase greatly as ven

tilatory gases flow distally. It is the cricoid orifice,
the narrowest 'portion of the upper airway, which is
critical to flow. Poiseuille's law states that flow
through a tube is inversely proportional to the
fourth power of the radius, thus:

normal cricoid internal diameter: r = 2 mm, r
'

= 16
with 1 mm of edema:r = 1 mm, r

"
= 1.

Maximum flow at the cricoid is reduced 16 times

by 1 mm of edema in an infant, compared to only a

50% reduction in the adult. Similarly, flow is

disproportionally reduced by an endotracheal tube
or bronchoscope which may have a wall thicker
than 1 mm. Furthermore, limitations of space
available fer expiratory escapement would limit the
use of the Cardin tube to children whose upper
trachea could accommodate a 61/2 mm tube or

larger.
The introduction by Sanders":" of the jet-venturi

technique for ventilatory patients undergoing sur

gery of the upper airway has been an effective alter
native to less desirable techniques of anesthetic
management. Unfortunately when the jet becomes
a significant portion of a small air passage, then
small variations in pressure or even minor altera
tions in the direction of the jet produce variations of

up to 300 % in flow and in intrathoracic pressure.
7

The possibility of hypoventilation or hyperventila
tion and the risk of airway rupture":" increase as the
size of the airway diminishes. A single inspiratory
jet inflation has produced massive emphysema."?
Furthermore, the equipment reduces the surgeon's
vision and the high flows can cause seeding of pa
pillomata, displacement of tumor, fragmentation of
foreign bodies, and venturi entrainment of blood
and debris. If the patient is paralyzed his functional
anatomy is altered. If a cannula or endotracheal
tube is in place during laser surgery, there is also a

fire hazard.ll We feel categorically that jet ventila
tion by cannula in the infant trachea is very dan
gerous "and should be abandoned forthwith."12

When respiratory failure is present one may be
forced to use the "skateboard" anesthetic technique
by either paralyzing the patient or pumping him
with anesthetic to a point of apnea, and alternately
allowing the surgeon a short peek, then re-establish
ing gas exchange by gentle, hand-controlled, rela
tively low-flow artificial respiration. This is a time-
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consuming and unsatisfactory but at times neces

sary compromise for both surgeon and anesthetist.
For anatomic, pathologic, and especially for

physical reasons, we do not yet have a safe and ef
fective alternative to insufflation anesthesia and
spontaneous respiration if the patient is small and
able to breathe on his own. This technique is readily
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teachable, applicable to all endoscopy in infants as

well as older patients, and clinically safe. The air

way is uncluttered and, provided the surgeon will
take precautions to avoid inhaling anesthetic vapor,
his work is not interrupted by the anesthesiologist,
and their mutual concern to support artificially the

patient's ventilation is served.
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DOCUMENTATION IN PEDIATRIC LARYNGOLOGY
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Endoscopy in pediatric laryngology continues to develop and broaden its horizons. The need for documentation of the various

pathological conditions has become more apparent. The upper lateral airways radiological study together with endoscopic photography
allows permanent objective documentation of the changes occurring in any part of the upper respiratory tract from the nose and

nasopharynx to the bronchi and segmental openings. This combination of radiological study and single frame color photography is the most
convenient means of studying the pathology, natural history, and results of treatment as well as for clinical research and teaching in train

ing programs.

In 1854 Manuel Garcia, a Spanish singing teach
er, first saw his own larynx in the act of vocalizing. 1

Since that time it has been a problem for an assis

tant, an observer, or for students to view the larynx
and respiratory tract for comparative study. With
the advent of microsurgery and fiberoptic en-

_ doscopy, provision of an observer eyepiece has be
come standard but the various observer systems
have become more complicated and expensive. At

tempts to overcome this problem of suitable docu
mentation of disease include detailed written de
scriptions of the pathological findings at operation
supplemented by diagrams; carefully drawn col
ored diagrams for teaching (notably those of
Netter):" clinical photographs; x-ray studies and en

doscopic photographs both still and cine.

Endoscopy in pediatric laryngology and broncho
esophagology continues to develop and broaden its
horizons. New and challenging problems demand a

multidisciplinary approach involving pediatric
specialists in many fields. Advances in anesthesia
and endoscopic techniques now allow safer, more

comprehensive and more detailed examination. The
otolaryngologist has the overall expertise and train

ing in monocular endoscopic evaluation and micro

surgical techniques that are essential in the manage
ment of the respiratory and esophageal problems
encountered, and the need for a simple means of
permanent documentation of the changes seen in
various pathological conditions has become appar
ent.

At the Royal Alexandra Hospital for Children,
Sydney, we have found that a combination of the
lateral airways radiograph or xeroradiogram to

gether with endoscopic photography gives useful

'objective information for reference, comparison
and teaching, and to observe progress or change.

RADIOLOGICAL DOCUMENTATION

It is well known that the lateral airways radio-

graph or, more recently, the xeroradiogram, can

demonstrate pathological changes in the pediatric
airway and larynx. It seems reasonable, except in
extreme emergencies, to have both a chest radio

graph and lateral airways study before undertaking
diagnostic endoscopic evaluation of the pediatric
patient with obstruction of the upper airways.

Xeroradiography has been used for some years in
the evaluation of the upper respiratory tract':" and
has a useful application in the larynx. Its unique
properties of enhancing the air and soft tissue edge
and having a wide recording latitude are distinct
advantages over conventional radiological tech
niques. In many patients the airway can be seen

from the nasal cavities above to the bifurcation of
the trachea below (Fig. 1) showing details of the
oropharynx and larynx which are more difficult to

delineate with standard radiographic technique.
The higher radiation dosage associated with xerora

diography must be carefully considered and bal
anced against the clinical needs for' the particular
patient and the possibility of added useful informa
tion.

There are many variations in the appearance seen

in a normal lateral airways radiograph in infants
and children and experience in interpretation will

distinguish the normal from the abnormal. 5 The
most reliable landmark in the larynx is the laryngeal
ventricle which is normally distended with air,
depending on the phase of respiration in which the
film is taken. Common artifacts sometimes open to

misinterpretation include a forward buckle of the

posterior wall of the trachea below the larynx;
"bunching" of the true vocal cord giving the ap
pearance of a soft tissue mass; blurring of the vocal
cord and laryngeal ventricle to make the features in
the area difficult to distinguish; air in the piriform
fossa giving the appearance of an air-containing
cyst in the arytenoid region; a ridge in the posterior
pharyngeal wall due to' contraction of part of the

From the Royal Alexandra Hospital for Children, Sydney, Australia.

Presented at the meeting of the American Laryngological �sociation, Vancouver, British Columbia, May 10-11, 1981.

REPRINTS - Bruce Benjamin, FRACS, 231 Macquarie Street, Sydney, Australia 2000.

80



DOCUMENTATION IN PEDIATRIC LARYNGOLOGY·

Fig. 1. Lateral airway xerogram in a normal infant. The
intrathoracic trachea shows clearly. The ventricle of the
larynx (arrow) is seen with the true cords below it and the
false cords above. The supraglottic structures (including
the arytenoids and epiglottis); the posterior pharyngeal
wall; the base of the tongue; the soft palate and the nasal
airways are all well seen.

constrictor muscle; elevation of the soft palate so

that the nasopharyngeal airway appears narrow;
and a number of other variations from normal.

It must be emphasized that correct positioning
and exposure technique is the most important factor
in avoiding many of these variations from the nor

mal appearance. The film must be taken with the
cervical spine in extension (Fig. 1) and the head of
the child as far back as it can be comfortably
placed; so long as this does not aggravate any preex
isting airway problem.

The lateral radiograph of the pharynx shows the
adenoid mass to good advantage and this is a com

mon clinical indication for the study. Evaluation of
the posterior pharyngeal wall and prevertebral soft
tissues is of vital importance where a retropharyn
geal abscess is suspected from the clinical features.
Less common conditions such as encephalocele, ter

atoma, chordoma, dermoid cyst, angiofibroma, rhab

domyosarcoma and others may be documented.

Induction of anesthesia or commencement of in

strumentation in the presence of a large lesion in the

laryngopharynx such as a mass of papillomata or a
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Fig. 2. Thyroglossal duct cyst (arrows) at the base of the
tongue above and in front of the epiglottis.

cyst may precipitate a critical situation. The
surgeon and anesthetist will be fully prepared, for
example, to decompress a cyst in the larynx or

pharynx when the radiograph has revealed it preop
eratively (Fig. 2). Other causes of obstruction seen

in this region include ectopic thyroid tissue, en

largement of chronically infected lingual tonsils,
cystic hygroma, hemangioma, and so on. The radi
ological appearances in croup and acute epiglottitis
are well known.

A clear example of the value of radiology is the
demonstration of the altered anatomy allowing
hypermobility of the tongue to cause pharyngeal
obstruction in the Pierre Robin syndrome (Fig. 3).
Congenital subglottic stenosis and some cases of
congenital laryngeal web (Fig. 4) or subglottic
hemangioma can be suspected as the cause of air

way obstruction from the radiographs alone.

We have, as yet, found no place for the contrast

laryngogram in the investigation or documentation
of laryngeal problems in infants and we have no ex

periencewith computerized scanning in this field in

pediatrics.

The lateral airways radiograph does not replace
endoscopy in the assessment of the upper respira
tory tract but it may give useful information prior
to endoscopic examination.

PHOTOGRAPHIC DOCUMENTATION

Holinger" used the Holinger-Brubaker endoscopic
camera to reproduce, in a manner that had never

been done before, the findings of the endoscopist
and by any standard the photography was superb.
Unfortunately, however, the camera was expensive
and heavy. It was large and cumbersome and could
not be satisfactorily applied routinely to the infant
and child.
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Fig. 3. Pierre Robin syndrome showing micrognathia
I and glossoptosis. Intermittent upper airway obstruction is

caused by a hypermobile tongue with a narrow and unsta-
ble origin.

.

Many different methods of laryngeal photogra
phy have been described and these were reviewed
by Yanagisawa' who himself described a simple
method of laryngeal photography through the eye
piece of the operating microscope.

Endoscopic photographs of the glottis can be ob
tained using the Zeiss operating microscope," the
usual method being with the camera attached to a

beam-splitter but the depth of field is very small
and focusing is critical. In fact the field becomes
almost two-dimensional and the technique can be

applied in the larynx in only a few instances in in
fants and children. It is of course, not suitable for
the nasopharynx, oropharynx, tracheobronchial tree

or esophagus.
With the development of fiberoptic lighting, ap

plication of the Hopkins rod telescopes and minia
turization of endoscopic instruments, photographic
documentation has become a practical reality. 9 The
Storz instrumentation lends itself to photography of
diseases previously described but never pictorially
documented. The equipment for flash photography
can be used with a variety of small diameter tele-

. scopes whose light may be directed straight ahead
or at various angles. We use these telescopes con

stantly in the nose, nasal cavity, larynx, tra
cheobronchial tree and esophagus. The Hopkins rod
telescope-has light transmitted to it through a flexi
ble fiberoptic cable. The telescope has a wide angle
of view and for photography the focus is from about
5 mm to infinity. The flexible fiberoptic cable not

only transmits light from an external light Fountain
but also incorporates flash illumination for color or

black and white still photography.

Fig. 4. Large congenital laryngeal web associated with
severe congenital subglottic stenosis (arrow). It is
remarkable that the child, aged 3, survives with such a

narrow airway.

Using general anesthesia, supplemented by local
anesthesia, direct laryngoscopy is performed first
with the naked eye and then a more detailed
evaluation is made using the Hopkins telescopes,
straight ahead and angled 30, 70 or 1200 (for
retrograde visualization of the nasopharynx). For
routine 35 mm color photography we use the Storz

lightweight miniature motor-drive endocamera.
However, an adaptor is available to couple any 35
mm single lens reflex camera to the Hopkins tele
scope. Normally 200 ASA Kodak Ektachrome" 35
mm film is used but 400 ASA Ektachrome is used for
photography of the nasopharynx because there is
some loss of light transmission through the 1200
retrograde telescope (Fig. 5).

Initially some practice is required to be sure that
the field of view is exactly central in the telescope
and in the desired plane as this is most important for
orientation by the viewer and to compare the left
and right sides. There is a very wide latitude in the

depth of focus (Fig. 6) so that focusing does not

usually present any problem. Photographs can be

readily taken even in the small airways of the
tracheobronchial tree in premature and newborn
babies (Fig. 7) using the smallest telescope which is

merely 2.8 mm in external diameter.

Photographic documentation offers positive proof
of what the laryngologist sees. For instance laryn
geal trauma due to prolonged intubation can be
shown to our colleagues in anesthesia when we meet

to discuss these problems. For teaching purposes
photographs showing croup and other causes of



DOCUMENTATION IN PEDIATRIC LARYNGOLOGY 83

Fig. 5. Bilateral posterior congenital choanal atresia in a

newborn baby. The eustachian tube opening is visible on

the left.

acute inflammatory airway obstruction such as

acute epiglottitis, are dramatic reminders to
students who might otherwise be unfamiliar with
these conditions.

Composite photography also allows comparison
say, of vocal nodules (Fig. 8) which vary in their
site, size and disposition. Laryngomalacia is the
commonest cause of congenital laryngeal stridor
and serial, composite still photographs will show
the changes in the supraglottic tissues and aryte
noids during inspiration. However, where dynamic
changes in the larynx need to be demonstrated,
video cassette television recording and cinephotog
raphy are the best modalities. We have recorded
pathology in the larynx, tracheobronchial tree and
esophagus on cinefilm or video cassette using the
Storz equipment, the Hopkins telescopes, the xenon

light source and the Wittmoser articulated optical
arm. This system gives superb image quality with
natural color reproduction in the documentation of
many conditions such as laryngomalacia, vocal cord
paralysis or tracheal compression with changes of
the lumen during inspiration and expiration.

CONCLUSIONS

While a careful written description of the patho
logical findings remains the cheapest and most con

venient routine form of documentation, especially
when supplemented by suitable diagrams, various

Fig. 6. Normal larynx of a 6-month-old child showing
the vocal cords, supraglottic structures and piriform fossae.

Fig. 7. A neonate with tracheoesophageal fistula and
esophageal atresia showing the appearance of the trachea
before definitive repair. A-C) Gastric juice bubbles up the
fistula and contaminates the tracheobronchial tree. D) A
catheter is placed through the fistula for easier identifica
tion at thoracotomy.

forms of permanent objective documentation serve

better for comparative study, teaching, clinical
research and for the improvement and expansion of

training programs.
The upper lateral airways radiological study con

sistently gives valuable information and the ap
plication of radiological studies, together with
unrestricted endoscopic photography allows perma
nent documentation of the changes occurring in any
part of the anatomical areas being studied - from
the nose and nasopharynx to the bronchi and seg
mental bronchial openings.

The combination of radiological study and single

Fig. 8. A-D) Composite of photographs of laryngeal
nodules in four children.
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frame endoscopic color photography affords the best
means of studying the pathology, natural history
and results of treatment and is especially valuable
in consultation with colleagues in other branches of

pediatric medicine and surgery and in the wide
spread dissemination of information regarding the
diagnosis and management of diseases seen by the
pediatric otolaryngologist.
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PSEUDOLARYNGEAL PARALYSIS:
A POSTINTUBATION COMPLICATION

SEYMOUR R. COHEN, MD

Los ANGELES, CALIFORNIA

Seven patients in the pediatric age group who had severe posterior glottic stenosis are reported. All of these patients had been

misdiagnosed as having bilateral vocal cord paralysis because of errors in observing the actual findings in the larynx. On cursory examina
tion of the larynx, the findings resembled vocal cord paralysis, thus the name "pseudolaryngeal paralysis" was given to this disease entity.
This paper describes in some detail the case histories, the endolaryngeal findings, and the therapy which was instituted and followed. The
difficulties in managing this problem are also reviewed. Three of the seven patients were decannulated, two with persistent stress stridor
and reduced exercise tolerance. Four other patients have improved, but are still in the process of being treated. The success of the therapy
appears to be dependent on the severity of the scarring, whether there was fibrosis of the interarytenoideus muscle, and whether the

cricoarytenoid joints were involved. It is hoped that by reporting this difficult problem, a more rapid and successful form of management
will be developed.

This study reports a group of six patients who
developed isolated posterior glottic stenosis follow
ing intubation and were misdiagnosed as having bi
lateral abductor vocal cord paralysis. Because the
clinical picture of these children and the examina
tion of the larynx so closely resembled vocal cord
paralysis, the lesion has been named "pseudolaryn
geal paralysis." Because this lesion when coexisting
with other laryngeal damage prolongs the need for
a tracheotomy, another patient with a more com

plex laryngeal stenosis and associated severe

posterior glottic stenosis is also included in this
report.

This paper presents another serious postintuba
tion laryngeal problem that is very difficult to treat

and which apparently has not received adequate at
tention by members of the profession who treat

these children. In the patients reported in this
study, the error in diagnosis appeared to be a failure
to observe the esoteric changes in the larynx. All of
these patients were referred to the author with the

diagnosis of bilateral vocal cord paralysis. Usually
more than one examiner had seen the patient. At
times the opinions of the examining physicians
varied as to the true cause of the obstruction within
the larynx.

Posterior glottic scarring frequently occurs in the

severely damaged postintubated larynx and is as

sociated with subglottic and laryngotracheal in

volvement. Any form of trauma to the larynx (and
especially endotracheal intubation) may create

severe anatomic defects with consequent physio
logical dysfunction.

The literature is replete with papers that describe
the effect of intubation but which have stressed sub-

glottic stenosis and the difficulties in treating that
. complication. It would appear from reviewing the
literature that too little concentrated attention has
been given to this important lesion of the intubated
larynx, ie, posterior glottic stenosis. The obstruction
caused by this lesion, even when isolated, may
create the prolonged need for airway support by a

tracheotomy.

PATHOPHYSIOLOGY

Pressure by endotracheal intubation with is
chemia and infection within the posterior glottis
results in scarring of varying severity within one of
three areas. These are the interarytenoid area,

posterior commissure, and vocal process area of the

larynx. The changes may be present in only one part
or may involve a combination of these areas of the

larynx. The patients who are reported had isolated
lesions in the posterior glottic region without other

damage to the larynx. In some of the children, lesser
involvement made management easier and im

provement iI] the airway was seen earlier. Because
the lesion may be so hidden from view, incomplete
or careless visualization of the larynx may cause an

erroneous diagnosis of bilateral abductor paralysis.
This may be particularly true when examinations
do not include passive motion tests for cricoary
tenoid fixation.

The scarring of the posterior glottic area of the
larynx in all of the patients was of such a magnitude
that the vocal cords failed to abduct and the ary
tenoid mobility was defective or impaired. It is pro
bable that there is a varying degree of cricoary
tenoid fixation or ankylosis in some patients. It is
possible that some of the cases of laryngeal paralysis
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following intubation which have been reported
may indeed have been due to this posterior glottic
scarring.

The most commonly reported iatrogenic postin
tubation laryngeal problem is subglottic stenosis.
The effects of intubation trauma vary from minor
lesions such as granulomata in the larynx (particu
larly on the vocal cords), to complete disruption of
the normal laryngeal anatomic pattern.

The otolaryngologist tends to accentuate the ef
fects of prolonged intubation. However,.duration of
intubation is only one factor in the creation of

laryngeal disease. More important factors are the

age of the patient, the size of the endotracheal tube,
the presence of infection, trauma during intuba
tion, hypotension, hypoxemia, motion of the tube
and head from improper fixation of the endotrach
eal tube, nasotracheal versus orotracheal intuba
tion, the piston action of the ventilator, inadequate
hydration, and inadequate moisture content of the

inspired air.

The mucosa covering the arytenoids and inter

arytenoid areas overlies a very thin mucoperichon
drium with very little submucosa. When the poster
ior-lying endotracheal tube (Fig. 1A) presses against
this area, ischemia is produced and ulceration, with
the exposure of perichondrium, may result. Infec
tion then occurs with resultant perichondritis, fol
lowing which healing is by fibrosis of the ulcerated,
infected area (Fig. 1B). The interarytenoideus mus

cles and interarytenoid area may become fibrosed,
and contraction of the scar then pulls the arytenoid
cartilages together. Ulceration and fibrosis of the
vocal process areas result in the fusion of the poster
ior ends of the true vocal cords, and the posterior
commissure may be replaced by scar. In some cases

it may be assumed that cricoarytenoid inflamma
tion and joint fixation could occur, or that at least
some limitation of joint motion may result. Where
the intervocal process scar is very thin but restricts

abduction, the examiner may only see the failure of
abduction, and thus may erroneously diagnose the

problem as bilateral abductor paralysis of the

larynx. Where the entire posterior glottic area is fi
brosed, the skillful endoscopist should have no pro
blem in making a proper diagnosis.

LITERATUl}E REVIEW

In 1973 J affe' described three unusual laryngeal
problems in children. One of these children who
was intubated for only four days after open heart
surgery and who required a tracheotomy, was in

correctly diagnosed as having bilateral vocal cord
paralysis. The patient had repeated laryngeal exam

inations over a period of two years (1970 and 1971)
and was said each time to have had bilateral vocal
cord paralysis. Suspension microlaryngoscopy
showed dense adhesions at the posterior margins of

the vocal cords. Incision of this scar released the

arytenoids and allowed for motion of the vocal

cords, but the patient still wore the tracheotomy
tube eight months later.

Holinger and Schild/ reported on injuries to the

pharynx, larynx, and trachea. One of their cases

showed postintubation synechia between the aryte
noids. However, the child had no airway prob
blems. These authors listed edema, ulceration,
granulations with late development of the glottic
and subglottic stenosis, synechia formation, fixation
of the cricoarytenoid joints and complications of ex

uberant granuloma in the subglottic areas, as being
responsible for the prolonged need for a tracheo

tomy following endotracheal intubation. Dwyer et

al" wrote that the points of greatest pressure from
endotracheal intubation were the posterior commis
sure of the glottis, the medial surface of the aryten
oids, the vocal processes, and anterior subglottic
and tracheal areas.

Hawkins," in reporting on the effects of pro
longed intubation for hyaline membrane disease in
the neonate, showed autopsy findings of the larynx.
Ulcerations were found in the area beneath the ary
tenoid and in the anterior subglottic area. He stated
that the posterior commissure at the glottic level did
not seem to be the point of excessive pressure. There
were some ulcerations of the arytenoids, but ulcera
tions were more severe below the vocal process. He
attributed this to the higher position and posterior
tilt of the funnel-shaped neonatal larynx which al
lowed the malleable endotracheal tube to assume a

position which exerted less pressure on the sur

rounding laryngeal tissue, particularly within the
interarytenoid area. Benjamin (personal com

munication) referred to this problem of posterior
glottic stenosis as one of the most difficult manage
ment problems of lesions of the pediatric larynx.

Woodman and Pennington' in 1976 cautioned

against the use of arytenoidectomy in patients with
localized fibrosis or ankylosis of the arytenoids
because successful lateralization is thereafter diffi
cult or impossible.

CASE REPORTS

Case 1. A 1-year-old female was first seen Oct. 2,1975. She was

the product of a 37-week gestation, normal pregnancy, and un

complicated delivery. Her birth weight was 2,464 g, and she was

noted to have stridor and airway obstruction of sufficient magni
tude to require intubation. The vocal cords were reported normal
following extubation, but stridor recurred and reintubation was

necessary. The second procedure was extremely difficult and was

associated with shock and cardiac arrest. She was resuscitated and
ventilated with the endotracheal tube and was transferred to a

children's hospital in London on Oct. 18, 1974. The cause of her
airway problem was not found, and she was extubated two days
later. Although hoarseness was noted initially, her airway ap
peared adequate and she was discharged on Oct. 30, 1974. She
was again seen on Nov. 28, 1974, with moderately severe stridor
and retractions which had become progressively worse over a

period of one week. Examination then showed a very stridorous
infant with sternal, infracostal, and diaphragmatic retractions.
Intubation was again required, at which time supraglottic and
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Fig. 1. A) Endotracheal tube lies posteriorly placed with large
granulomata at the vocal process. The anterior portions of the lar
ynx and glottis are free of disease. B) Endotracheal tube has been
removed and the posterior glottic ulceration and exposure of carti

lage can be seen. The trauma is limited to the posterior portion of
the larynx.

Fig. 3. (Case 2) Child intubated for 3 weeks for treatment of
respiratory distress syndrome. A) Vocal cords appear duplicated,
are in the midline, and cannot be passively abducted. Inter

arytenoid, intervocal process, and posterior commissure scarring
are seen. B) After 11 laser surgical treatments the airway is seen to
be adequate. Duplication of the vocal cords is still apparent, ab
duction is satisfactory, but persistence of the interarytenoid scar is
noted.

Fig. 6. (Case 5) Child who swallowed a caustic substance and
had multiple esophageal strictures and a colon esophagus inter

position. A) Vocal cords are in adduction. The interarytenoid and
intervocal process areas are scarred, and the posterior commissure
is obliterated. The arytenoids are posteriorly displaced. B) Larynx
as seen after three laser surgeries. The interarytenoid scar has
been disrupted, and the posterior commissure is now deeply
V-shaped. The vocal cords abduct to the paramedian position.

Fig. 8. (Case 7) Child involved in an automobile accident who
required tracheotomy, stenting, and dilatations. A) Anterior por
tion of the vocal cords appears normal. Vocal cords have been ar

tificially separated' to expose the severe intervocal process, in

terarytenoid and posterior commissure scarring. Airway is poor;
subglottic area is free of disease. B) Vocal cords abduct to the'
paramedian position. There is persistence of the interarytenoid
scarring. Posterior commissure has not returned to normal.
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Fig. 2. (Case 1) Persistent interarytenoid web. The vocal cords
abduct to the paramedian position posteriorly, but remain ad
ducted anteriorly.

Fig. 5. (Case 4) Child who was involved in an automobile acci
dent was intubated and had tracheotomy. Vocal cords are

minimally abducted. Intervocal process scar is seen and limits ab
duction. Interarytenoid space is free of disease.

Fig. 4. (Case 3) Larynx of a premature infant who required
nasotracheal intubation for one week. A) Vocal cords are ad
ducted. Glottic chink is minimal from scarring in the posterior
commissure and intervocal process area. B) Vocal cords abduct
more posteriorly, but less anteriorly and the posterior glottis is pa
tent. Intervocal process scar is now absent.

Fig. 7. (Case 6) Child with history of ingesting a quantity of
medication and required intubation, resuscitation, and dilata
tions. A) Vocal cords appear almost in the midline. Scarring of the
interarytenoid area and fixation of the arytenoids are noted. The
posterior commissure is obliterated. There appears to be an

anterior web. B) Some abduction of the vocal cords is noted after
laser surgery. Scarring in the posterior glottic area is noted, there
is still some anterior webbing of the vocal cords, and the airway
has improved.

Fig. 9. A) Example of a larynx following laser surgery with a

linear cut into the scar posteriorly and through the interarytenoid
area on the right side. B) Example in which a double linear cut
was made with the laser on each side of the exposed scar of the
posterior glottis. This leaves a tongue of scar and tissue in the mid
portion of the posterior glottis.
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vocal cord edema, without significant subglottic stenosis, was

seen. A chest roentgenogram, barium esophagogram, and serum

calcium were normal. She was subsequently extubated and dis

charged on Dec. 23, 1974. At the time of her discharge minimal
stridor was present, but two days later she was readmitted with

vomiting and airway obstruction and required a short period of
intubation. In late January 1975, her weight deteriorated and she
appeared more distressed; therefore an elective tracheotomy was

performed on Feb. 4, 1975, when she was four months of age. Di
rect . laryngoscopy at the time of her tracheotomy showed a

bilateral recurrent laryngeal paralysis. Following her

tracheotomy she thrived, but remained hospitalized for a pro
longed period of time. Another laryngoscopy performed on July
1, 1975, revealed "bilateral vocal cord recurrent paralysis." The
child was discharged on Sept. 1, 1975, to return to the United
States with her parents.

She was first seen on Oct. 2, 1975, and was admitted to the
Childrens Hospital of Los Angeles on Oct. 28, 1975. Direct laryn
goscopy and bronchoscopy revealed a small larynx for a l-year
old, with cricoarytenoid fixation, posterior commissure web, and
a large fibroma proximal to the tracheotomy site within the
tracheal lumen. The diagnosis of posterior glottic stenosis or

pseudolaryngeal paralysis of the larynx was made on the basis of
these findings. She was followed at infrequent intervals, and on

March 31, 1976, endoscopic examination again revealed the se

vere posterior glottic problem. In May 1976, incision of the web
-with triamcinolone acetonide (Kenalog) injection was performed.
Multiple procedures followed with incisions of the web-like
stenotic lesion and application of triamcinolone acetonide.
Because airway obstruction still persisted, on Oct. 10, 1977, a

large fibroma was removed from the trachea by external neck in
cision. On Feb. 8, 1978, she was decannulated, and a trach
eocutaneous fistula which still persisted was not closed. Following
extubation she developed two episodes of pneumonia, one of
which required hospitalization. Exercise tolerance was reduced so

that running caused shortness of breath, and any stress by exercise

produced inspiratory stridor. In late May 1978, the tracheotomy
tube was replaced in order to further treat the posterior glottic
stenosis. Her response to incisions was unsatisfactory so that in
March 1979, laser surgery to the posterior glottic scar was started
on a monthly basis. On Aug. 29, 1978, she again was decan
nulated. Since then, her voice has been breathy and high pitched
and there has been inspiratory stridor with stress and reduced ex

ercise tolerance. During 1980 a direct laryngoscopy and bron

choscopy were performed, which showed the larynx to have re

mained smaller than usual for a child of her age. The vocal cords
moved to the paramedian position, but an interarytenoid web
was still present. The subglottic area and trachea were perfectly
normal (Fig. 2).

.

In March 1981, she was again seen in the office and examina
tion revealed the inspiratory stridor with stress and exercise. The
parents reported that she could not keep up with her friends and
had limited exercise tolerance. The tracheocutaneous fistula was

still patent. Further treatment will be necessary to improve the
airway.

Case 2. A male child born prematurely on Aug. 4, 1974, was

the product of a normal pregnancy. His birth weight was 2,240 g.
He was intubated for three weeks for treatment of respiratory dis
tress syndrome. Following extubation he was discharged, but re

quired a number of hospitalizations for what was diagnosed as re

current bronchitis. Each episode required treatment with oxygen
tent and humidification. The parents were told that he had suf
fered "tracheal scarring." On Dec. 2, 1975, after a respiratory in

fection, he developed progressive respiratory difficulty and was

hospitalized because of cyanosis and breathing difficulties. He
was intubated, with considerable difficulty and was placed on a

respirator for a few days, but extubated himself during a seizure
and was reintubated. He was then transferred to another medical
center on Dec. 6, 1975. On examination he was alert and active
with an endotracheal tube in place and with spontaneous respira
tions but with flaring of his nasal alae. On Dec. 9, 1975, he was

taken to the operating room with a preoperative diagnosis of
possible subglottic stenosis. When the endotracheal tube was

removed, an exophytic growth was seen on the left vocal cord and
this was thought to be papillomatosis of the larynx. A biopsy,
however, showed fibrinous exudate. Subglottic stenosis was

diagnosed and a tracheotomy was performed. On Jan. 12, 1976,
direct laryngoscopy revealed the supraglottic structures to be nor

mal but the arytenoids and false cords were moderately
edematous. The subglottic space and trachea were normal. When
the patient was awakened from the anesthetic, vocal cord abduc
tion was found defective and a diagnosis of bilateral vocal cord

paralysis was made. The patient was subsequently transferred to

another physician's care. On March 14, 1977, direct laryngoscopy
and bronchoscopy again showed "typical bilateral vocal cord ab
ductor paralysis of the larynx." Extubation was impossible and he
was referred for evaluation and treatment of the paralyzed
larynx.

This patient was seen in consultation on March 29, 1977, and
was admitted to the hospital for endoscopic examination. Direct

laryngoscopy revealed severe glottic laryngeal stenosis with web

bing of the interarytenoid area and a small anterior vocal cord
web (Fig. 3. A). The subglottic area and trachea were normal.
Periodically for the next 24 months, incisions of the posterior glot
tic stenosis were made with knife and scissors and triamcinolone
acetonide was applied or injected. His airway improved and he
tolerated plugging of the tracheotomy tube. His voice was fairly
good, but high pitched. By Feb. 7, 1979, the airway had im

proved so that he tolerated plugging of the tracheotomy tube for
long periods of time. However, exercise tolerance was reduced.
From November 1977 until May 1979, he was followed in the of
fice, and because of exercise intolerance with the tracheotomy
tube plugged, he was admitted for laser surgery. On May 7,1979,
the posterior glottic stenotic lesion was treated with the laser.
After 11 laser surgical treatments, direct laryngoscopy on Sept. 3,
1980 (Fig. 3 B) revealed the airway to be adequate and the patient
was decannulated .. On Feb. 20, 1981, the tracheocutaneous
fistula was closed and the larynx was intubated for this pro
cedure. His first postoperative visit on Feb. 26, 1981, showed the
neck to be healing nicely and his airway and voice were excellent.

Case 3. A female born prematurely on April 5, 1972, had res

piratory distress syndrome of the neonate. Her birth weight was

1,512 g and she required nasotracheal intubation for about one

week. She was the product of a normal pregnancy and normal de

livery.
The patient was first seen Sept. 15, 1972, with the chief corn

plaint of noisy breathing. Examination showed a small infant
with inspiratory stridor and a normal cry. She had xiphoid retrac
tions and rhonchi in the chest, but the remainder of the physical
examination was within normal limits. Endoscopic examination
was advised but was rejected by the parents, and she was not seen

again until Jan. 15, 1973. At that time, the complaint was that of
increasing stridor and difficulty in feeding. The examination
showed inspiratory crowing type of stridor with evidence of air

way obstruction. Stress or crying caused xiphoid retractions. A
lateral x-ray film of her airway showed no abnormality of the
laryngeal subglottic or tracheal airway. Because of the increase in

airway obstruction, she was admitted to the hospital on March
12, 1973, for direct laryngoscopy. The examination revealed a se

vere laryngeal stenosis (Fig. 4 A). The preliminary diagnosis was

probable paralysis or fixation of the vocal cords. The left vocal
cord was fixed in the midline and the right vocal cord moved ap
proximately 2 mm from the midline. The subglottic area was not
examined and the larynx was not manipulated because of the
possibility of increasing the airway obstruction. The parents had
imposed limitations on the examination and also refused any sug
gestions of a tracheotomy or artificial airway. It was felt that her
airway was very tenuous and that a tracheotomy was necessary.
She was not examined again until May 1975, when while on vaca

tion in Hawaii, severe respiratory distress and obstruction occur

red and an emergency tracheotomy was performed. The patient
was transferred to the hospital on May 13, 1975, in excellent con

dition with a normally functioning tracheostomy. Her condition
was stable and on May 14, 1975, direct laryngoscopy revealed bi
lateral vocal cord fixation in the midline due to posterior glottic
stenosis. Cricoarytenoid fixation was evident by passive motion
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testing. She was discharged from the hospital on May 15, 1975.
On June 16, 1975, she was' readmitted for evaluation of her air

way and a granuloma of the trachea was removed. Dilatation of
the larynx was attempted, and triamcinolone acetonide was in

jected into the posterior commissure area, but no improvement
occurred. For the next two years, periodic laryngoscopies with in
cisions of the posterior glottic scar with a knife or scissors were ac

complished. The incisions were made down to the perichon
drium. On Feb. 7, 1977, she was decannulated (Fig. 4 B). The
tracheocutaneous fistula was closed on June 14, 1978, at which
time the larynx tolerated intubation quite well. Since decannula
tion, the patient's voice has been excellent with very good tonal
qualities. Stress, however, produces stridor. She is normally ac

tive, dances and runs, but becomes stridorous. A recent report
from her pediatrician indicates she is well, but that inspiratory
stridor with stress exercise persists. The parents do not want any
further treatment or examinations.

Case 4. A 6-year-old male born June 14, 1972, was first seen in
consultation July 11, 1978. The history was one of having been
hospitalized for three to four weeks because of injuries sustained
in an automobile accident. Originally having been intubated, he
required a tracheotomy to support his airway and for tracheo
bronchial toilet. He recovered from his multiple injuries but
following removal of the tracheotomy tube, stridor and moder

ately severe airway obstruction were noted. He was referred with
the diagnosis of possible vocal cord paralysis or subglottic stenosis.
Examination revealed a comfortable child with a normal examin
ation of the head and neck. His voice was husky and both inspira
tory and expiratory stridor were noted. A tracheotomy scar was

present in the neck, which was completely healed. There were

numerous scars on the right chest wall. The patient was admitted
to the hospital on July 12, 1978, for endoscopic examination.
Direct laryngoscopy (Fig. 5) revealed postintubation scarring of
the posterior glottic area. The interarytenoid and intervocal pro
cess areas were bound together, and the subglottic space and
tracheal lumen were normal. Five direct laryngoscopies with inci
sions of the posterior web were done, with improvement of the
status of his airway. He was seen on March 27, 1979, after an in

jury to his face. Indirect laryngoscopy showed excellent mobility
of both vocal cords and his voice was remarkably improved. Un

fortunately, he has not been examined since April 1979, and a fol
low-up report is not available.

Case 5. A female seven years of age, born Aug. 22, 1972, was

first seen in consultation Aug. 26, 1980. The patient was referred
by her pediatric surgeon in Arizona for evaluation of her airway
problem. She had been endoscoped many times and diagnosed as

having either bilateral vocal cord paralysis and/or subglottic and
upper tracheal stenosis. This patient had swallowed a caustic sub
stance at about 11/2 years of age and suffered severe damage to the
esophagus with multiple strictures. She had required a colon-eso
phagus interposition. Following surgery, she developed frequent
episodes of stridor with respiratory obstruction. On April 7, 1977,
soon after closure of an esophagocutaneous fistula, she was ad
mitted to an Arizona hospital because of increasing respiratory
difficulties. Endotracheal intubation was required to relieve the
severe obstructive airway problem. She was then extubated and
was transferred to the Arizona Children's Hospital. However,
because of the inability to deal with her airway problem at that
hospital, she was transferred to the Good Samaritan Hospital on

April 20, 1975. A tracheotomy was performed, at which time

laryngeal examination showed "supraglottic airway obstruction"
which was said to be due to the original caustic ingestion. She was

then transferred back to the children's hospital, where numerous

tracheal dilatations were performed which were reported to have
resulted in a normal tracheal diameter. On July 31, 1975, the
tracheotomy tube was removed, but required replacement be
cause of severe airway obstruction. She was discharged on Oct.
27, 1975, with a Shiley tube in place with the diagnosis of tracheal
stenosis. On June 20, 1976, laryngoscopy revealed bilateral ab
ductor paralysis of the larynx and the examiner felt that prior to
this date, vocal cord paralysis had been obscured by the suc

cinylcholine chloride (Anectine) used during anesthesia for ex

amination of the larynx. In July 1978 she was admitted to the
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Sacred Heart Medical Center in Spokane, where the laryngeal
diagnosis was subglottic stenosis. The stricture of the esophagus
colon anastomosis required dilatation every two weeks to main

tain its patency. She was referred for management of her airway
problems on Aug. 27, 1980, when she was admitted to the
Children's Hospital of Los Angeles. Direct laryngoscopy and

bronchoscopy revealed pseudolaryngeal paralysis (Fig. 6 A) with
interarytenoid and posterior glottic scarring and dislocation of the

arytenoids. The immediate subglottic area and trachea were per

fectly normal. A stricture of the colon-esophagus anastomosis was

dilated at that time and the patient was changed to a Holinger
tracheotomy tube. On Nov. 24, 1980, and each month until Feb.

3, 1981 (a total of four treatments), suspension microlaryngoscopy
and laser surgery were performed. She was treated with long
term antibiotics and it was noted that her larynx had improved
considerably within the very short period of treatment (Fig. 6 B).
She tolerates plugging of her tracheotomy tube all through the

day and will probably be decannulated in the very near future.
Her response to laser surgery is most encouraging.

Case 6. A 4-year 9-month male living in a foster home was

transferred to the hospital for endoscopic evaluation Feb. 13,
1978. Little is known about his past history. A few of the impor
tant historical facts are that two years prior to his having been re

ferred for treatment, he apparently ingested an unknown quan
tity of medication and required intubation and resuscitation. Be
cause of severe airway obstruction following extubation, a trach
eotomy was performed. A diagnosis of laryngeal paralysis or sub
glottic stenosis was made and treatment with dilatations fol
lowed. Because he could not be decannulated, he was referred for
further management. On admission to the hospital his vital signs
and x-ray film of the chest were normal. The physical examina
tion was normal, except for the presence of a tracheotomy tube
which functioned normally. Direct laryngoscopy (Fig. 7 A) re

vealed the vocal cords to be fixed in the midline with little or no

abduction. There was interarytenoid scarring at the vocal process
and the posterior commissure was completely obliterated. An an

terior tracheal granuloma was found and was removed. The
diagnosis was posterior glottic stenosis or pseudolaryngeal paraly
sis.

Dilatations of the stenosis proved fruitless; therefore on Aug.
14, 1978, incisions with laryngeal knife and scissors were done.
The larynx was dilated each time with a bronchoscope, and
triamcinolone acetonide was applied locally or was injected. An
tibiotics were given intermittently. Some improvement occurred,
but was inadequate to warrant decannulating the patient. Since
Feb. 19, 1978, suspension microlaryngoscopy and laser surgery
have been used periodically. Local applications and injections of
triamcinolone acetonide were used together with antibiotics. By
the end of 1980, he tolerated plugging of the tracheotomy tube for

prolonged periods of time. During the past three months, his
voice has been excellent and he functions normally even with
stress when the tracheotomy tube is plugged (Fig. 7B). He is
almost ready for decannulation.

Case 7. A 17-year-old female was referred for laser surgery of a

laryngeal stenosis. She was first seen on Oct. 21, 1980. The history
revealed that one year before consultation she had been in an

automobile accident, at which time she suffered a fracture of the
larynx and required a tracheotomy for airway support. Multiple
procedures had been performed with stenting and dilatations of
the larynx. However, on each occasion, soon after removal of the
stent, closure of the larynx occurred. Examination on her first vi
sit revealed a healthy-appearing adolescent in no distress, but to

tally dependent upon her tracheotomy tube. Closure of the trach
eotomy tube created severe airway obstruction. Her voice was

somewhat husky and hoarse. Indirect laryngoscopy revealed a se

vere glottic stenosis with a pinpoint opening. She was admitted to
the hospital on Nov. 19, 1980, for suspension microlaryngoscopy
and laser surgery. The direct laryngoscopy showed webbing of
the entire larynx at the level of the vocal cords (Fig. 8 A). The in

terarytenoid, intervocal process, and posterior commissure areas

were fused, and a small anterior web was also seen. An anterior

subglottic stenosis was also present. Laser surgery was applied to
the posterior glottic scar and triamcinolone acetonide was applied
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locally. Antibiotics were ordered and she was discharged on the
day of surgery. She has had four treatments since then, with laser
surgery used on the area of scarring, resulting in marked im

provement each time. Her voice has now improved tremen

dously, although it is still slightly husky. She tolerates plugging of
the tracheotomy tube for long periods of time. Further treatment

will be necessary before decannulation is possible (Fig. 8 B).

DISCUSSION

The prognosis of posterior glottic stenosis (pseu
dolaryngeal paralysis) is dependent on the severity
of the lesion and the degree and depth of involve
ment of the larynx.

When minor changes such as intervocal process
scarring are present, simple incisions of the scar

band may be curative. When, however, the poster
ior glottic stenosis involves the interarytenoid area

and posterior commissure region, increased diffi
culties will be encountered in correcting the airway
obstruction. If the interarytenoideus muscle or cri

coarytenoid joints are involved, any method of
treatment may be disappointing.

Dilatations of this laryngeal lesion have proven
useless, and injections of steroids to soften the scar

have not proven beneficial. Stenting after disrup
tion of the scar, whether by knife, scissors or laser
surgery, has not been used. This form of treatment

was not used in order to avoid any potential further
damage to the larynx.

Open laryngeal surgery, whether to excise scar,
introduce mucosal grafts, or for incising of the la
mina of the cricoid and widening of the postcricoid
region with cartilage implant, has not been used.
While the rationale for these procedures may exist,

the inability to assess the pathology of the cricoary
tenoid joint rules against this type of corrective sur

gery. Arytenoidectomy was not employed since the
usual contraindications existed in these patients.

Incision with laser surgery, knife, or scissors
seems to be a slow but effective method of dealing
with this difficult problem. Either linear cuts par
allel to the vocal cord extending posteriorly from
the vocal process through the interarytenoid area,
or notching of the scar at the vocal process, have
been used (Fig. 9 A). Whenever possible, a linear
cut is made on each side parallel to the vocal cord
which leaves a tongue of tissue between the laterally
placed cuts (Fig: 9 B). As suggested by B. Benjamin
(personal communication) the cuts must be made

deeply and down to the cricoid mucoperichon
drium. Plugging the tracheotomy tube soon after
treatment may facilitate movement of the vocal
cords and can limit refixation.

The effect of steroid therapy cannot be assessed,
but the use of antibiotics is felt to be most benefi
cial.

It is probable that no single modality of therapy
can be used because of differences in the severity of
the lesion. Whether cricoarytenoid joint activity re

turns to complete normalcy is unknown, particular
ly after inactivity of the joints over long periods of
time.

Hopefully, this report will increase the awareness

of this not uncommon postintubation complication,
stimulate newer techniques of therapy in children
with pseudolaryngeal paralysis of the larynx, and
lessen the morbidity of this lesion.
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BILATERAL VERTICAL PARTIAL LARYNGECTOMY
FOR BILATERAL VOCAL CORD CARCINOMA

HUGH F. BILLER, MD

NEW YORK, NEW YORK

WILLIAM LAWSON, DDS, MD

This paper presents a technique of partial laryngectomy for tumors involving both vocal cords. The resection includes both vocal

cords, adjacent cartilage and one arytenoid. Staged reconstruction consists of rotating the remaining posterior border of the thyroid carti

lage 90° in order to obtain adequate anteroposterior length. A temporary laryngostome is formed. The resultsin four patients, followed for
a minimum of three years, are presented.

Procedure. The technique of reconstruction utilized in these
cases is similar to that presented in 1974.2 General anesthesia is

maintained through the tracheotomy side. The incision and out

line of the skin flaps is the same as described by Conley" (Fig. 1).
If hair-bearing tissue is present, the flaps are de-epithelized. The

strap muscles are separated in the midline and the thyroid carti

lage and cricoid cartilage are completely exposed following trans

section of the sternothyroid muscles at their insertions. Methylene
blue is used to mark the thyroid cartilage cuts. The peri
chondrium is not elevated. The bilateral thyroid cartilage cuts are

made vertically, approximately 1 em anterior to the posterior bor
der of the thyroid alae (Fig. 2A). An oscillating saw is utilized to

section the cartilage. A transverse incision is made in the cricothy
roid membrane at the upper border of the cricoid cartilage. This
incision is extended laterally along the superior border of the
cricoid on the side of arytenoid preservation. Direct visualization
of the mucosa is required before it is incised. The patient is

paralyzed, the undersurface of the vocal cord is inspected, and the
extent of tumor involvement is visualized. The subglottic cut con

tinues posteriorly until the level of the vocal process is en

countered. The vocal process of the arytenoid to be preserved is

visualized and the cord is sectioned at the level of the vocal pro
cess. This incision is continued superiorly to transsect the posterior

Patient Selection. This procedure is indicated in a very select aspect of the false cord and aryepiglottic fold. The thyrohyoid
group of patients with glottic carcinoma (Table 1). The criteria membrane is then incised at the upper border of the thyroid car-

for case selection include tumor involving the anterior commis- l.ii.lge. Following this, retraction of the thyroid ala towards the

TABLE 1. CHARACTERISTICS OF PATIENTS WITH BILATERAL VERTICAL PARTIAL LARYNGECTOMY (N = 5)

Tumors which involve the anterior commissure
and both vocal cords with normal mobility can be
resected by a frontolateral approach with preserva
tion of a significant portion of one thyroid ala on

the side of lesser involvement. The cord adjacent to

the preserved thyroid ala is resected subperichon
drally. This subperichondral resection is onco

logically satisfactory provided the vocal cord does
not exhibit fixation or diminished mobility which
infers vocalis muscle invasion. Preservation of the

thyroid ala when the adjacent cord exhibits vocalis
muscle invasion leads to an increased incidence of
local recurrence.' Therefore, in larynges in which
both vocal cords are involved with tumor, and de
creased mobility or fixation of the cord is present,
the oncologic procedure indicated requires resec

tion of both adjacent thyroid alae. Reconstruction

following bilateral thyroid ala resection usually
results in a significant incidence of laryngeal
stenosis.

The purpose of this paper is to present a tech

nique of resection and reconstruction of the larynx
following bilateral vocal cord and adjacent thyroid
cartilage resection which provides rehabilitation of
the airway with preservation of its protective func
tion and the voice. The results of this procedure per
formed on five patients are presented.

METHODS

sure and both vocal cords; mobility of the cord diminished bilat

erally or one cord fixed and the other with diminished motion;
subglottic involvement of less than 1 ern anteriorly and laterally,
with no subglottic involvement posteriorly; involvement of the

arytenoid should be limited to the vocal process and the anterior
surface of the arytenoid; one arytenoid including vocal process
must be free of tumor, with no fixation on the side of arytenoid
preservation. This procedure is not indicated after radiation fail
ure. Cartilage invasion anteriorly or anterolaterally may be pre
sent.

Accurate delineation of the extent of the tumor is determined

by indirect and direct laryngoscopy and computerized tomo

graphic scanning.

Tumor Vocalis Muscle Recurrent Survival
Patient Margin Invasion Decannulation A�iration Tumor (jj_rs.J

Neg. Pos. Yes No No 7
2" Neg. Pos. Yes No No 6
3 Neg. Pos. Yes No No 6
4 Neg. Pos. Yes No No 3
5t Neg. Pos.

"Cervical metastases, neck dissection, two years.

__ _!_�tient died following first stage.

From the Department of Otolaryngology, The Mount Sinai Hospital Medical Center, New York.
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Fig. 1. Skin incision allows formation of two pedicle
flaps which are utilized to resurface the resected area.

opposite side exposes the contralateral cord. The subglottis is now

incised on the opposite side. The thyrohyoid membrane is divided
and the posterior cut is made either through the vocal process,
body of the arytenoid, or the cricoarytenoid joint depending upon
tumor extent. Reconstruction is initiated by suturing the petiole of
the epiglottis anteriorly to the infrahyoid tissues. The posterior
remnants of thyroid cartilage are mobilized by severing the crico

thyroid articulation and separating the pyriform sinus mucosa

from the medial aspect. The inferior constrictor muscle is left at

tached to the cartilage. The posterior thyroid ala (Fig. 2B) is then
rotated forward 90° (Fig. 2C). In order to perform this rotation,
the inferior constrictor muscle is separated from the superior as

pect of the thyroid ala. Following rotation of the alae anteriorly it
becomes evident that they project excessively and must be short
ened so as to extend only slightly anterior to the cricoid arch. A
wire suture passed from the cricoid to the thyroid ala stabilizes the

cartilage in its new position. A small piece of cartilage is also
wired to the cricoid to replace the arytenoid if it has been re

sected. The skin flaps are now advanced into the operative defect
and are sutured to the cut margin of the vocal process on one side
and the mucosa over the neoarytenoid on the opposite side (Fig.
3). The remaining skin incisions are closed in layers. A nasogastric
tube is inserted and a tracheotomy tube replaces the endotracheal
tube. Healing of the laryngostome is usually complete in 3-6
weeks. During this time, one is able to observe when an adequate
airway is present. During this period granulations may require
cauterization. The patient is fed on the seventh postoperative day.
Aspiration into the trough is generally noted during t?e first few

days. The time of closure of the laryngostome is determined by 1)
complete healing of the suture lines, 2) absence of aspiration, 3)
adequate airway patency when the laryngostome is closed by Vas
eline" gauze. Closure of the laryngostome is performed under

general anesthesia. A circumferential incision is made around the

laryngostome and the skin is undermined medially and turned in

forming the first layer of the closure. The external defect is closed

by rotating an adjacent cervical flap. The donor defect of this flap
is either closed primarily or skin grafted. The tracheotomy tube is
removed seven days later.

RESULTS

This type of resection and reconstruction has
been performed in five patients for whom sufficient
time has elapsed to assess tumor control. These pa
tients had a prior biopsy of invasive squamous cell
carcinoma. There was bilateral vocal cord involve
ment with both cords demonstrating either dimin
ished mobility, or with one cord fixed and the con

tralateral cord having diminished mobility. The
arytenoid cartilage was removed in four cases. The
margins of resection were free of tumor in all cases.

The vocalis muscle was invaded bilaterally in all
cases. In the four patients who underwent the sec

ond stage, all developed good airways, adequate
glottic closure, and satisfactory voice. One patient
died of a pulmonary embolism prior to the second
stage.

DISCUSSION

The technique of utilizing the remaining thyroid
cartilage pedicled on the inferior constrictor muscle
has enhanced laryngeal reconstruction following
extended partial laryngeal resection. Modifications
of this technique have been used successfully for
arytenoid and cricoid replacement." The present
technique similarly allows successful reconstruction
in patients who ordinarily would undergo totallar
yngectomy for such lesions. Tucker," following sim
ilar resections, reconstructed the larynx by utilizing
the epiglottis. Subsequent to this presentation, we

interrupted the use of our staged reconstructive pro
cedure and utilized the epiglottic laryngoplasty in
six patients. Our results were unsatisfactory in those
patients in whom the entire thyroid ala was resected
bilaterally to the level of the vocal process. In these
cases the larynx was foreshortened in the anteropos
terior axis resulting in marginal airways. Although
these patients could be decannulated, the airway

Fig. 2. A) Outline for posterior thyroid cut,
which is vertical and approximately 1-1.5 cm anter
ior to posterior border. B) Position of posterior thy
roid ala following resection and prior to rotation.
C) Position of posterior thyroid ala following rota
tion and stabilization.
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vocal cord was removed subperichondrally with
preservation of the overlying cartilage.

It became apparent that the epiglottic laryngo
plasty was an adequate method of reconstruction
when sufficient cartilage is maintained on one side
in order to preserve the anteroposterior diameter of
the larynx. In those cases where the thyroid alae are

resected to the level of the vocal process bilaterally
an inadequate airway will result.

Fig. 3. Creation of laryngostome after flap advance-
ment.

was sufficient to allow only minimal physical exer

tion and became compromised with respiratory in
fections. The airway was acceptable in those pa
tients in whom the thyroid cartilage was not com

pletely resected on one side. In these patients the
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The present series demonstrates that the recon

structive technique employed results in adequate
laryngeal function. Although the patients aspirated
saliva for the first few days postoperatively, this was

no longer present at seven days. The resultant air

way is excellent and the voice is good but husky.

The adequacy of tumor control is dependent
upon case selection. Decreased or absent cord mo

bility is usually related to tumor invading the vo

calis muscle. The patient who exhibits decreased
cord mobility or fixation secondary to posterior
subglottic extension or infiltration of the crico

arytenoid joint is not a candidate for this procedure.

The follow-up period in this small series is suffi
cient to conclude that in selected cases of bilateral
glottic carcinoma partial laryngeal resection yields
adequate survival in patients who would otherwise
be treated by total laryngectomy .
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TRACHEOESOPHAGEAL PUNCTURE FOR

ALARYNGEAL VOICE RESTORATION
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Thirty-two tracheoesophageal punctures (TEP) were performed on 30 patients by The Cleveland Clinic Foundation Department of

Otolaryngology and Communicative Disorders. In all cases, the Blom-Singer duckbill prosthesis wasutilized for alaryngeal voice restor

ation. Ninety-three percent of patients were able to produce significantly better voice following TEP when compared to their preoperative
mode of communication. The preoperative orientation/evaluation format, surgical technique, success-failure ratios, and possible factors
affecting successful TEP voice restoration are examined.

INTRODUCTION

From February 1, 1980, to April 30, 1981, 32

tracheoesophageal punctures (TEP) were per
formed on 30 total laryngectomy patients by The
Cleveland Clinic Foundation Department of Oto

laryngology and Communicative Disorders. In all
cases', the Blom-Singer duckbill prosthesis was

utilized for alaryngeal voice restoration. All 30

surgical procedures were accomplished by the sen

ior author, with the "preoperative and postoperative
speech pathology support being provided by a sin

gle individual (MGR).
If the total laryngectomy was accomplished by

one of the members of The Cleveland Clinic Foun
dation Department of Otolaryngology, the above
mentioned speech pathologist reviewed in detail the
various modalities of alaryngeal voice communica
tion available to the patient. Totallaryngectomees
specifically seeking or referred for surgical voice
restoration underwent an intensive preoperative
orientation to the surgical procedure with the same

speech pathologist (Table 1). Patients desiring fur
ther consideration for surgical candidacy were next

jointly evaluated in the outpatient clinic by the

surgeon and the speech pathologist. This preoper
ative evaluation included a complete otolaryngo
logical-head and neck examination, an air Tnsuf
flation test, a detailed explanation of the TEP and

postoperative regimen, and, finally, patient selec
tion. We continue to utilize the air insufflation test

for prognostic purposes despite a significant num

ber of false-negative results! In Table 2 the patient
TABLE 1. PREOPERATIVE ORIENTATION OF

TRACHEOESOPHAGEAL PUNCTURE PATIENTS

Alaryngeal voice restoration: various alternatives (historical
development of Singer-Blorn technique)

Review of pertinent anatomic and physiologic principles
Representative postop results (live, videotaped)

TABLE 2. CRITERIA FOR SELECTION OF
TRACHEOESOPHAGEAL PUNCTURE PATIENTS

Supratentorial factors
Motivation
Learning capability
Patient expectations

Adequate manual dexterity and vision

Stomal factors
Anatomy
Size
Maturity

General physical status, especially the cardiopulmonary system
Results of air-insufflation test

criteria, which we feel largely determine the success

or failure of this particular surgical procedure, are

listed in descending order of importance.

SURGICAL TECHNIQUE

The senior author adopted Singer and Blorn's

technique with minor modifications. 1 Under

general anesthesia and complete neuromuscular
relaxation, pharyngoscopy and esophagoscopy is
carried out with the largest conventional esophago
scope available. The base of the tongue is palpated
for suspicious areas of induration and the lumen of
the stoma digitally examined for peritracheal ex-

trinsic masses.
'

A specially adapted Robert's esophagoscope (0.9
x l.3 x 30 cm) is then introduced and rotated 1800
so that the dorsal "window" can be palpated direct

ly beneath the posterior tracheal wall. A No. 14

gauge angiocather needle (No. 16 gauge angiocath
eter x 61 cm) is fashioned in a "gentle-C" and intro
duced through the tracheoesophageal wall into the
lumen of the esophagoscope via the dorsal "win
dow" (Fig. 1). The puncture is made at the
12-o'clock position approximately 1-l.5 ern inferior
to the mucocutaneous junction on the posterior
tracheal wall. The No. 16 gauge angiocatheter is

From The Cleveland Clinic Foundation.
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REPRINTS - Benjamin C. Wood, MD, The Cleveland Clinic Foundation, 9500 Euclid Avenue, Cleveland, OH 44106.
94



95
TRACHEOESOPHAGEAL PUNCTURE FOR ALARYNGEAL VOICE

TABLE 3. CHARACTERISTICS OF

TRACHEOESOPHAGEAL PUNCTURE PATIENTS (N = 30)

Fig. 1. No. 14 gauge angiocatheter needle being in
troduced through the tracheoesophageal wall and into the
dorsal "window" of the specially adapted esophagoscope.

then threaded out of the oral cavity and the distal
end secured to a No. 12 French Argyle catheter.
With the puncture site being dilated with a fine,
curved hemostat, the Argyle catheter is pulled
through the esophageal lumen and into the oral
cavity. Stenting of the tracheoesophageal fistula
tract is accomplished in either a circumferential or

distal esophageal manner (Fig. 2A, B). The Argyle
catheter(s) are left in place for 48-72 hours.
Thereafter, the patient is referred to the speech
pathologist for instruction relative to the "dy
namics" of the Blom-Singer prosthesis (ie, fitting,
digital stomal occlusion, placement, and retention).
Most patients are discharged from the hospital
within two or three days and followed on a regular
outpatient basis by both the surgeon and speech
pathologist for a minimurn of one year.

RESULTS

Thirty patients underwent 32 tracheoesophageal
punctures for alaryngeal voice restoration utilizing

Male: female

Age range
Follow-up time

Preop communication (No. of patients)
Writing/nonvocal speech
Artificial device
Artificial device and esophageal

speech
Esophageal speech

19:11
44 - 77 yrs
1 - 15 mo

10
15

2
3

the Blom-Singer duckbill prosthesis between Feb
ruary 1, 1980, and April 30, 1981. Two patients re

quired repeat TEP for complete stenosis of the fis
tula tract following displacement of the prosthesis
due to incorrect taping. This.series consisted of 19
males and 11 females ranging in age from 44 to 77
years. Follow-up ranged from 1 to 15 months; an

alysis of pre-TEP modes of communication is pre
sented in Table 3. All ten patients who utilized
writing and/or nonvocal speech had refused the use

of an artificial device, and as one might expect,
opted against conventional esophageal speech train

ing. The 15 individuals who relied solely on ar

tificial devices either did not attempt to develop
conventional esophageal speech skills or quickly
withdrew from available speech pathology programs.

A patient was deemed a success if the post-TEP
voice was judged better than the pre-TEP mode of
communication by the patient, one or more family
members, and the speech pathologist. Twenty-eight
patients were classified as successes while two were

felt to be failures (Table 4). One of these two subse
quently obtained good voice following a partial
pharyngeal myectomy and superior esophageal my
otomy. The other patient developed a cervical
cellulitis when the TEP was mistakenly placed too

superior in the tracheal stoma. This readily re

sponded to systemic antibiotic therapy and removal

Fig. 2. A) Circumferential stenting using two No. 12 Argyle catheters. B) Distal esophageal stenting using one No. 12
Argyle catheter.
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TABLE 4. EVALUATION OF TRACHEOESOPHAGEAL
PUNCTURE PROCEDURE (N = 30)

No. oj
Patients

Successes
Failures

Salvaged with partial pharyngeal
myectomy/superior esophageal myotomy

Technical error (patient refused repeat TEP)
"Adjusted" successes

Failures
Required repeat TEP (incorrect taping)
Prosthesis removed at patient's request

(unrealistic expectations)

28
2

25

3
2

of the Argyle catheter stent, but the patient subse
quently refused a repeat procedure. It is obvious
that the above results are skewed in that approxi
mately 80 % of our patients had not developed any
esophageal speech capability. Any functional alar
yngeal speech obtained from the TEP would there
fore, in most cases, be superior to their preoperative
mode of communication. The authors feel, how
ever, that the resultant alaryngeal voice is more

than just functional when compared to convention
al esophageal speech (see below). Also, these pa
tients were willing to undergo a secondary surgical
procedure and assume long-term care of the Blom
Singer prosthesis, but not to pursue esophageal
speech training for the optimal length of time.

"Adjusted" successes are not based on alaryngeal
voice restoration criteria but on the design of this
particular surgical procedure and the biornechan
ical properties of the Blom-Singer prosthesis. Since
this technique does not provide for the creation of a

permanent fistula and the duckbill prosthesis is not

self-retaining, prolonged displacement of the pros
thesis will usually result in reasonably rapid stenosis
of the tract, thus requiring a repeat TEP. One pa
tient expected unrealistic voice production from the
procedure and after four months demanded that the
operation be reversed. The prosthesis was removed
and the fistula tract healed spontaneously within 72
hours without sequelae. The author includes this as

a failure since he strongly suspected during the
preoperative evaluation that this might occur, but
encouraged the patient to proceed with surgery
anyway.

No deaths occurred as a result of surgery (Table
5). No cases of mediastinitis, chronic aspiration, or

persistent patency of the tracheoesophageal fistula

TABLE 5. MORTALITY AND MORBIDITY OF

TRACHEOESOPHAGEAL PUNCTURE PATIENTS (N = 2)

Deaths 0

Mediastinitis 0

Chronic aspiration 0

Persistent tracheoesophageal fistula
following removal of prosthesis 0

Significant crusting/increased tracheobronchial secretions 0

Cervical cellulitis
Acute post-TEP "leak"

were noted in this series. Significant stomal crusting
and/or increased tracheobronchial secretions due to

the presence of the prosthesis was not observed. One
case of cervical cellulitis occurred which has been
alluded to previously. One patient developed an

acute post-TEP salivary "leak" with symptomatic
aspiration. This readily resolved following aggres
sive silver nitrate (AgN03) cautery of the fistula
tract and reduction in the size of the stent.

The speech pathologist subjectively compared the
post-TEP voices with conventional esophageal
speech. The patients were rated in terms of intelligi
bility, fluency, pitch and volume variability, phras
ing, and external noise factors. The majority of
these patients were felt eventually to have achieved
voice equal to or better than superior conventional
esophageal voice. In the future, the authors intend
to address this aspect of post-TEP voice restoration
with a study utilizing objective criteria.

DISCUSSION

Twenty-eight (93 %) of the 30 patients compris
ing this series were able to produce voice following
TEP with the Blom-Singer prosthesis. All of the 28
patients found this method significantly better than
their pre-TEP mode of communication. The au

thors feel that these results are possibly due to the
following factors:

1. The otolaryngological-head and neck oncolog
ic patient population seen at the Cleveland Clinic
Foundation.

2. The preoperative orientation and evaluation
format, which may result in improved patient selec
tion.

3. The concept of a single "surgeon - speech pa
thologist team" approach.

4. Finally, and probably most importantly, ex

cellent speech pathology support.
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The loss of voice following total laryngectomy is a severe blow to a patient's functional and psychological well-being. Since the first
laryngectomy numerous attempts at voice restoration have been attempted with only limited success. The tracheoesophageal puncture
with insertion of the Blom-Singer valve is a major development in neoglottic reconstruction. Initial reports on the use of this technique have
been very encouraging. Our initial experience has not been entirely satisfactory. The difficulties encountered include: 1) inability to

manage the prosthesis in the home setting; 2) anatomical problems; 3) inability to produce fluent speech. While it is our impression that
this new technique is the simplest and most effective method of voice restoration, it is not appropriate for alllaryngectomees. Great care

should be exercised in patient selection, and this may eliminate many of the difficulties encountered.

INTRODUCTION

The loss of speech following total laryngectomy
constitutes a severe blow to the patient's functional
and psychological well-being. The restoration of
speech, therefore, is a major priority in the
rehabilitation of these patients. Esophageal speech
remains the best and preferred method for vocal
rehabilitation. However, a certain percentage of
patients (approximately 50 %) are unable to learn
this method of phonation. These patients are com

pelled to resort to electronic devices in order to

communicate. Over the years a wide variety of in
novative procedures have been devised to help these
patients, but with no single procedure offering
reliable reproducible results.':"

In recent years Singer and Blom have developed a

technique which overcomes many of the difficulties
encountered with other procedures. S This simple
techinque has now been adopted as the procedure
of choice by many surgeons with apparently good
results, and obviously represents a major break
through in neoglottic reconstruction. The advan
tages cited for this new technique are: 1) simplicity;
2) minimal morbidity; and 3) high rate of success.

For these reasons approximately 18 months ago this
technique was adopted as the primary method of
voice restoration at the University of Cincinnati
Medical Center in those patients who had failed to

develop esophageal speech. Our results to date have
been somewhat disappointing with a significant
number of problems being encountered, particular
ly among our VA patients, and our experience with
these problems is the basis of this report.

METHODS

Twenty-three patients treated between February 1980 and

February 1981 at the University of Cincinnati Medical Center
underwent duckbill neoglottic reconstruction. There were 17
males and 6 females in the series. Their ages ranged from 51 to 77

years. Fourteen patients of the 23 had undergone radical neck
dissection associated with the laryngectomy. Either preoperative
or postoperative radiation therapy was used in 50 % of the pa
tients. All patients had failed to develop esophageal speech after a

minimum of six months therapy.
The patients were assessed preoperatively by the surgeon and

the speech therapist. The air insufflation test was used in all pa
tients in an attempt to predict the outcome of the procedure, but
was found to be of limited value in predicting success or failure of
the tracheoesophageal puncture.

The operative procedure was performed as described by Singer
and Blom. 5 A midline tracheoseophageal fistula was created and
stented open for 48 hours by a No. 14 Foley catheter. On removal
of this catheter the duckbill prosthesis was inserted and the speech
therapist instructed the patient in the use and care of the tube.
The average hospital stay was five days.

RESULTS

A successful outcome was considered achieved if
the patient attained fluent and intelligible speech
and was willing and able to maintain the prosthesis
unaided. Inability to achieve these goals was re

garded as a failure. Unlike Singer and Blom we

have included willingness and ability to maintain
the prosthesis in the criteria for success." We feel
this is necessary in reporting results as fluency of
speech only is not a true indication of how well
these patients achieve vocal rehabilitation. Of the
23 patients in this series, 13 were deemed successful
(56 %), and there were 10 failures. Seven of the
failures were due to the patients' inability to care

for the prosthesis in a home setting despite having
From the Department of Otolaryngology and Maxillofacial Surgery, University of Cincinnati Medical Center.
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achieved fluent speech. The problems encountered
included difficulty manipulating the prosthesis into

position after cleaning and difficulty maintaining
the prosthesis in position, and a few simply left the

prosthesis out for prolonged periods allowing the
fistula to close. One stated he noted blood and

purulent secretions in the fistula tract on cleaning
and he allowed it to close in spite of having
developed fluent speech. Another patient developed
a stricture in the fistula tract, and it too was al
lowed to close before adequate dilatation could be

performed. This patient also had developed fluent

speech. Three others in the failure group had non

fluent speech. One patient had pharyngeal recon

struction performed with a free jejunal graft. Her

speech was of unacceptable quality, probably due
to the voluminous nature of the jejunal lumen. This
was partially corrected by the simultaneous com

pression of the jejunum while speaking, which in
creased the volume and quality of the speech
somewhat. However, she became discouraged and

- eventually decided that she did not want to con

tinue with it. The other two nonfluent speakers had

problems with pharyngeal spasm and redundant

pharyngeal mucosa.

DISCUSSION

The Blom-Singer technique is a dramatic ad
vance in neoglottic reconstructive surgery. The
operative procedure itself is technically simple with
few complications, and satisfactory results may be
expected. There are limitations to this procedure,
however, and they may be divided into three
groups.

Inability to Manage the Prosthesis. This ac

counted for the largest number of failures (7) in

spite of careful screening preoperatively. Most of
this group of patients were from the VA Hospital
series. This group was less willing and able to cope
with the use and care of the prosthesis than others.
We feel that perhaps more careful counselling pre
operatively and postoperatively and more careful
selection of patients in the future will remedy this
particular reason for failure. The clinical psycholo
gist may be of help in screening these patients.

Anatomical Problems. Ideally the tracheal stoma

must be located above the sternum and must be of
adequate dimensions. If stomal stenosis exists this
should be revised prior to performing the tracheoe
sophageal fistula. A recessed stoma may make tap
ing and care of the tube more difficult but can

usually be overcome with assistance from the speech
therapist. If pharyngeal stenosis exists then it is less
likely that this procedure will be successful. If
stenosis is suspected preoperatively a barium swal
low should be performed to assess the pharyngeal
and esophageal lumen. Pharyngeal and esophageal
dilatation may remedy a moderate stenosis. A steno
sis secondary to the use of a deltopectoral flap for

reconstruction is more difficult to deal with and it is

unlikely that a successful outcome will be achieved
in these patients.

Inability to Produce Fluent Speech. Only three of
our failures were due to inability to produce fluent

speech. One of these patients had apparent difficul

ty with pharyngeal muscular spasm and a great
amount of effort was necessary on his part to pro
duce any speech at all. The speech that was pro
duced was nonfluent and the patient became dis
satisfied with this and allowed the fistula to close.
Another of the failures had fluent speech which,
however, was very intermittent. He too became dis
satisfied and' allowed the fistula to close. It was

noted in this patient at the time of the procedure
that he had quite an amount of redundant mucosa

in the pharynx and this may have contributed to the

patient's difficulties in producing speech. The possi
bility that an inferior constrictor myotomy may cor

rect the problem of pharyngeal spasm should be
considered."

CO'NCLUSION

To date we have used the Blom-Singer method of
voice restoration on 23 patients. Our success rate is
somewhat disappointing and below that reported
by Blom and Singer. Our experience so far is in con

flict with their statement that this is an effective

procedure for voice restoration in a majority of pa
tients who have undergone removal of the larynx.

While relatively safe and easy to perform it is not

a method that will work for all patients. In par
ticular, the patients must be well motivated and
demonstrate a clear understanding of the dif
ficulties in the use and care of the stoma and the

prosthesis.

Esophageal and pharyngeal stenosis and tracheal
stomal stenosis are also relative contraindications to

this procedure. These should be corrected and the

neoglottic reconstruction performed at a later date.
In our series the major reason for failure was patient
dissatisfaction with this method of voice produc
tion, either because they rejected the quality and
manner of voice production or because they did not

have the energy and persistence that is necessary for
a successful outcome. We do not wish to condemn
this excellent technique, but to advise regarding its
limitations as its use becomes more widespread. We
feel that the technique will not be successful in all

laryngectomees, particularly those who are poorly
motivated, physically unwell or alcoholic, and a

significant number of head and neck patients fall
into this group. Despite our relatively poor results,
it is our impression that this technique is the

simplest and most effective method of voice restora

tion available. We feel that with more careful pa
tient selection some of the difficulties encountered
by us will be overcome.
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The current report describes a 40-month experience with 129 patients undergoing voice restoration by endoscopic tracheoesophageal
puncture and use of a removable silicone valve. Successful acquisition of voice was achieved in 88 % of patients with minimal complica
tions. Observations of this group of laryngectomy patients suggest that esophageal voice is profoundly affected by the residual function of
the pharyngeal constrictor musculature. Selective division of these muscles will enhance voice acquisition in a large number of failed
esophageal speakers.

INTRODUCTION

In 1979 we reported an endoscopic technique for
voice restoration after total laryngectomy. 1 A

- 60-case experience over a 28-month period was pre
sented the following year." It was remarkably free
of failure or complications. The current report
describes an additional year of 'experience with a

total of 129 patients.
The endoscopic procedure and use of a removable

valve (duckbill voice prosthesis) have not been
modified. The results continue the trends described
in the initial reports with negligible deterioration of
success over 40 months. In addition, Johns and
Wetmore subsequently reported their experience
with this technique and achieved comparable re

stilts.":" The problems of tracheal reflux and stenosis
of the tracheoesophageal puncture are controlled by
the valved prosthesis.

REVIEW OF RESULTS

Successful acquisition of voice occurred in 113 of
129 patients (88 % ), based on fluency and intelligi
bility. Acoustic, aerodynamic, and intelligibility
features of tracheoesophageal speech have been an

alyzed in other publications.v" The overall assess

ments often equal or exceed superior esophageal
speech.

Nine patients were unable to maintain the voice

prosthesis in spite of speech acquisition (Fig. 1).
Routine maintenance involves daily stoma hygiene,
cleaning the prosthesis, and replacement with pre
scribed skin adhesives. Patients previously unable or

unwilling to care for their tracheostomas were

limited in their ability to handle the voice prosthe
sis. Visual problems, generalized infirmity, or dis
interest precluded satisfactory adaptation to this
method of vocal rehabilitation. Three patients with

exceptionally low tracheostomas failed to use the

prosthesis over time. In this group of failures, the

prosthesis was removed and the puncture spontan
eously closed in 12 to 24 hours.

An individualized vocal prosthesis may have·
solved the mechanical problem for a number of
these patients; however, the risk of aspiration of sal
iva or the prosthesis itself would have been in
creased. Approximately 20 % of the patients will ex

perience occasional extrusion of the voice prosthe
sis, requiring replacement after dilatation of the
tracheoesophageal puncture, and additional super
vision of their stoma care regimen. Two of the pa
tients accidently aspirated the voice prosthesis with
out consequence. The prostheses were retrieved
with a flexible fiberoptic bronchoscope.

Problems relating to the tracheoesophageal punc
ture procedure have remained minimal. One pa
tient developed cervical subcutaneous emphysema
after he inadvertently removed the stent. There
have been four marked inflammatory reactions
around the stoma in irradiated patients. This prob
lem required the use of a silicone tracheal vent tube
or laryngectomy tube until the reaction resolved.

The most important group of problems is related
to tracheal reflux (Fig. 2). Although salivary con

tamination of the trachea can be a serious problem,
no patients experienced aspiration pneumonia. Two

patients had intractable leakage around the voice

prosthesis and required a second procedure to close
the puncture. Intermittent aspiration was reported
by .three patients three months to one year postoper
ative. They are treated by repeated applications of
electrocautery to the tracheoesophageal puncture to
enhance stenosis. Nine others experienced minimal
leakage which has been eliminated by a single ap
plication of electrocautery.

In spite of a patent tracheoesophageal puncture
and functional voice prosthesis, 16 patients failed to
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Fig. 1. Numbers of patients with phonatory or pro
sthetic difficulties.

develop satisfactory speech (Fig. 1). All were assessed

by preoperative insufflation of the esophagus with
voice failure correlating with complete cessation of
airflow during speech or brisk esophageal disten
tion. The 16 patients were predicted by insuffla

tion, while 13 additional patients demonstrated
some limitation to airflow or lack of fluency, but

eventually acquired satisfactory speech after trach

eoesophageal puncture.

It became apparent that a subpopulation of

esophageal speech failures could not achieve air
flow across the pharyngoesophagus. This group had

developed negligible esophageal speech before
evaluation. During esophageal insufflation, little or

no air entered the pharynx to produce sound. It ap
peared that the pharyngoesophageal transition zone

failed to relax or was in spasm. The esophageal air
distention test remains useful for preoperative
assessment of spasm and should be used in all pa
tients.

HISTORICAL REVIEW

Seeman is credited in 1922 with the earliest des

criptions of the physiology of esophageal speech
stressing the importance of preservation of anato

mic structures for "substitute" phonation. 8 He de
vised a method of transnasal esophageal insufflation
to measure the tension in the upper esophageal
sphincter, and noted that high tensions, 40-80

mm/Hg, were associated with especially difficult

speech rehabilitation. This region of the pharyn
goesophagus has been called the vicarious glottis,
pseudoglottis, neoglottis, or pharyngoesophageal
segment.

Negus attributed the origin of sound to the crico

pharyngeus muscle in the esophageal speaker."
With the development of improved radiographic
techniques, Templeton and Kredel were able to

demonstrate the cricopharyngeus.l'' During the
Valsalva maneuver, a posterior pharyngeal mass

was observed protruding into the lumen at the level
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2 SWALLOWING FAILURES
(Closure required)

Fig. 2. Patients with leakage into trachea (reflux).

of the cricopharyngeus. It represented a "heavy,
soft tissue shadow, measuring about 1 em in depth
and 1 em in width." Air was not observed to cross

the sphincter, and with increasing pressure the mass

appeared progressively more prominent.

Lindsayet al employed this method of the Valsal
va test in laryngectomized patients and demon
strated the cricopharyngeus in contraction when in

trathoracic pressure was increased by occlusion of
the tracheostomy tube." They described the parti
cipation of the muscle in esophageal voice produc
tion and suggested that "proficiency of the esopha
geal voice is related to the degree of control over the

cricopharyngeus muscle."

The spastic contraction of the cricopharyngeal
muscle forms a "cross-roll" at the posterior hypo
pharyngeal wall according to Brunner. 12 He felt
that this was analogous to Passavant' s bar in the

epipharynx which is formed by contraction of the

superior pharyngeal constrictor, and labelled the
described x-ray findings the "hypopharyngeal bar."
Brunner suggested that the bar was caused by in
creased air pressure in the hypopharynx, consistent
with Negus's proposal that the function of the crico

pharyngeus muscle is to prevent esophageal inhala
tion.

It had been held that conservation of structures at

laryngectomy would maximize esophageal voice

production. In 1934 Kallen wrote, "The surgeon
should be interested in preparing the patient as fav

orably as possible for the phonetician. He should
save as much tissue as is safely possible. Every fold
of mucous membrane, every favorably placed cica
tricial band, every muscle, or muscle remnant may
serve as the basis of the development of a pseudo
glottis. Many a striking case of pseudovoice owes

its development to the hand of the watchful sur

geon."13
DeCroix et al described the innervation of the cri

copharyngeus muscle with particular emphasis on

the fibers originating from the recurrent laryngeal
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Fig. 3. A) Videofluoroscopic study and line drawing (inset) of pharyngeal muscle mass (arrow) during phonation. B)
Reduction of pharyngeal muscle mass (arrow) after anesthetic.infiltration. C) Pharyngoesophageal insufflation (arrow) after
myotomy with voice prosthesis in place. .

nerve." They reasoned, "Under the influence of
education the neo-glottis adapts itself progressively
to a neuromuscular function which is identical with
that of the larynx and thereby becomes the seat of a

new and improved vibratory movement. We con

clude by stating that it is theoretically possible to re

educate all laryngectomees provided the necessary
anatomical conditions have been observed."

Storchi and Micheli-Pellegrini challenged this at

tractive theory. 15 They confirmed the neuroana

tomy of the pharyngoesophageal sphincter with re

gard to the recurrent nerve, but went on to state,
"For the purposes of phonation, the cricopharyn
geus muscle [must] have the ability to relax ... to

allow air to pass from the esophagus to the hypo
pharynx ... it is the air itself which, at the moment

. . . it passes through the stricture of the sphincter
becomes sonorous, rather than being the latter
which produces the basic sounds, vibrating under a

refined voluntary control."

Kirchner and coworkers assessed the pharynx af
ter laryngectomy and noted the posterior pharyn
geal wall muscle masses previously described, and
"attributed them to surgical detachment of the crico

pharyngeus and inferior and middle constrictor
muscles from their insertions into the larynx and

hyoid bone." Intraluminal manometry after laryn
gectomy revealed the presence of reduced tone in
the pharyngoesophageal segment, and failure to

relax in a normal manner."?

The pharyngoesophageal "high pressure zone" in
a resting state was recently measured by a force
summing manometric probe in successful and failed

esophageal speakers. IS Identical pressures for

speakers 70 ± 18 mm/Hg and nonspeakers 59 ± 18

mm/Hg were observed, and it was concluded that
this was not a critical determinant for the acquisi
tion of esophageal speech. Furthermore, there was

wide variation in the duration of sphincter relaxa
tion among patients. Based on these observations, it
was concluded that a myotomy would not be useful
for the rehabilitation of the failed esophageal
speakers .:

RESULTS

From our group of 16 tracheoesophageal voice

failures, 14 agreed to further assessment and revi
sion myotomy of the pharyngeal constrictor mus

cles. Eight underwent transtracheal esophageal in
sufflation with simultaneous videofluoroscopy. A
consistent finding in all of the patients was the
presence of a retropharyngeal mass, corresponding
radiographically with the pharyngeal constrictors

(Fig. 3A). The axial length of this mass ranged from
1 to 4 em, and was increasingly prominent with in

creasing esophageal distention. The mass effectively
occluded the pharynx preventing airflow for voice.
With relaxation the muscle mass was not observed,
and no patients reported dysphagia.

A parapharyngeal nerve block was used to relax
the sphincter in all patients and to demonstrate the

capacity for airflow and fluent voice (Fig. 3B, C).
The details of this technique and subsequent myo
tomy are described in a companion paper .19 The re

sults of this revision technique are encouraging. All
14 patients eventually acquired tracheoesophageal
voice (Fig. 4). Three of the patients required a com-
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Fig. 4. Results of pharyngeal constrictor myotomy after
tracheoesophageal puncture.

pletion myotomy for residual spasm. This was

found to be secondary to preservation of the middle
pharyngeal constrictor muscle, which is now sec

tioned in all cases when it is present. There have
been three cases of transient esophageal reflux, two
minor wound infections, and one postoperative
hematoma.

There have been no postoperative fistulae al
though the lumen of the pharynx was entered in
two cases, and was repaired primarily. Also, none

of the patients have become late failures with re

sumption of spasm. Of particular interest, two pa
tients developed conventional esophageal voice fol
lowing myotomy, and one poor esophageal speaker
has improved after constrictor myotomy. Three
pharyngeal speakers developed successful tracheo
esophageal voice, but no change was detected in
their pharyngeal speech habit.

Eight additional patients underwent constrictor

myotomy in conjunction with tracheoesophageal
puncture. They were selected on the basis of inade
quate airflows during transnasal esophageal insuf
flation. All were successful tracheoesophageal
speakers following the combined procedure.

CONCLUSION

The method of speech rehabilitation by tracheo
esophageal puncture and silicone voice prosthesis
continues to offer a majority of patients a safe and
effective rehabilitation. Its midline placement su

perior in the tracheostoma makes it accessible for
most patients. The uncomplicated endoscopic tech
nique demands no new skills for the surgeon. Voice
sustained by exhaled pulmonary air of varying
pressure assumes many of the characteristics of nat
ural speech, and is eagerly accepted by the patients.

It appears to be a satisfactory alternative speech for
the alaryngeal patient.

The tracheoesophageal puncture offers a mini

mally invasive vantage point for observing the
laryngectomized pharynx. From the initial reports
of esophageal speech to the contemporary interest
in laryngeal restorative techniques, a certain mys
tery existed regarding the mechanism of sound pro
duction. The radiographic and manometric pro
cedures reviewed have been limited by either the
transient appearances of the muscles constituting
the pharyngoesophageal segment, or by artifactual
distortion of the region by manometric probes pre
venting accurate measurement of the speech func
tion. Transtracheal esophageal' insufflation with a

speaking patient provides a reproducible method
for radiographic assessment of the pharyngeal con

strictor muscles. The muscle tone can be readily
altered by pharyngeal nerve plexus block or myo
tomy and the resultant speech function immediately
assessed.

The long-held view that the cricopharyngeus is
the principal structure for esophageal speech pro
duction must be reconsidered in light of the ob
served contributions from the inferior and middle
pharyngeal constrictors. In addition, changing the
architecture of this region by selective pharyngeal
constrictor myotomy has consistently enhanced
voice production in 22 patients. The musculature of
the upper esophageal segment provides tone for ap
position of mucosal surfaces thereby regulating air
flow and voice source production. Alteration of the
tonic segment of myotomy does not eliminate the
generation of sound as may have been feared from
the concepts in the literature.

The observation that three patients developed
esophageal speech after pharyngeal constrictor

myotomy has significant implications. It has been
widely felt that esophageal speech failure has no

anatomic basis, but the fault is with the patient.:"
The devastation of laryngectomy has profound psy
chologic effects; with the loss of human voice, the
patient loses a portion of his humanity as well. It is
the rare patient who lacks the motivation to regain
speech.

Using the transtracheal esophageal puncture to

study the mechanism of esophageal speech as well
as for vocal rehabilitation, it is concluded that ana

tomic factors may profoundly affect the acquisition
of esophageal speech. Alaryngeal speech is more

complex than the cricopharyngeus muscle or the
variable morphology of the postlaryngectomy phar
ynx, but it is also simpler than the exquisite
neuromuscular activity of the larynx.

The pharyngoesophageal transition zone is com

plexly innervated and is capable of variable adjust
ments of tone with differing air pressures, swallow
ing, and reflux. The partial denervation of this re-
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gion after laryngectomy has great importance for
the ability to tolerate pharyngoesophageal airflow
for alaryngeal speech. The air-distended esophagus
will stimulate pharyngeal constrictor contraction
and in the laryngectomized condition, inability to

relax may occur in as many as 15 to 20 % of failed

esophageal speakers. Selective division of the phar
yngeal constrictor muscles will permit relaxation
and voice acquisition will be possible for a larger
number of laryngectomy patients.
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VOICE BUTTON PROSTHESIS REHABILITATION
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Forty laryngectomy patients in Iowa have received a tracheoesophageal fistula and voice button prosthesis. The fistula was successful
ly completed in all patients using local anesthesia. Delayed insertion of the voice prosthesis, approximately a month after the fistula is

created, appears to be helpful in establishing the respiratory muscle control needed to achieve tracheoesophageal speech. In addition,
delayed insertion allows for longer fistula maturation, recognition by the patient that speech is formed by vibrations within the
pharyngoesophageal segment, and improved ability to manage the fistula site by proper insertion of the stent. The tracheoesophageal
fistula-voice button prosthesis technique has proved to be a relatively simple, uncomplicated, reproducible and inexpensive method of

achieving effective speech in a majority of laryngectomy patients.

The voice button (Panje Voice Button Prosthesis,
Xomed, Inc.) is a biflanged silicone device which
when inserted into a preformed tracheoesophageal
(TE) fistula allows the laryngectomy patient to pro
duce esophageal speech by expressing air from the
trachea into the esophagus. The passage of air

through the upper esophagus and pharynx causes

these structures to vibrate, producing a low-pitched
sound similar to esophageal speech. A one-way flut
ter valve located at the esophageal end of the pro
sthesis prevents aspiration of liquids and foods.

A previous report indicated the voice button
could be successfully used in approximately 80 % of
an unselected group of 24 laryngectornees.' Most of
this group had had irradiation in addition to a

wide-field laryngectomy. Further observations of
these plus an additional 16 patients with the voice
button prosthesis are reported.

Forty patients have received tracheoesophageal
fistulas for restoration of speech following laryngec
tomy. They comprised an unselected group of wide
field laryngectomy patients requesting a better
form of communication and meeting specified cri
teria (Table 1). Initial analysis of these patients
revealed that 80 % were failures in esophageal
speech or electrolarynx use. Most of the patients
used buccal speech or writing to communicate.

CONTRAINDICATIONS

A narrow stoma « 1.5 ern diameter) was a con

traindication to utilization of the voice button
technique. This problem is corrected by placing 6-8
radial incisions approximately 3 ern long in the
stomal verge and expanding it to accept a No. 12

laryngectomy tube. The "stab" TE fistula previous
ly described' is also accomplished at this time. After
the fistula site has matured and the radial stomal in
cisions have healed, a Pilling tracheostomal stent

(No.8 or 9) can be placed to prevent restenosis of
the stoma. A small U-shaped aperture is cut in the

upper part of the stent to accommodate placement
of the voice button or continued use of the TE fis
tula stent (No. 14 French Coude red rubber cathe
ter). The tracheostomal stent does not interfere
with the development of prosthetic esophageal
speech and in some cases has provided for better

finger-thumb stomal occlusion during phonation.
Chronic obstructive lung disease and dexterity

problems are also contraindications. To do the pro
cedure in marginal patients with these kinds of

problems may contribute to very limited success

with the voice button and dissatisfaction of both pa
tient and surgeon. Marginal patients may require a

disproportionate amount of help from the surgeon
and speech pathologist in learning to use the voice
button. In some instances they are unable to use it

correctly, the prosthesis is removed, and the fistula
allowed to close. Lack of motivation and the pa
tient's inability to use the prosthesis due to physical
and psychological factors have been the major rea

sons for discontinuing its use.

Three patients had esophageal speech previous to

placement of the voice button. The principal rea

sons they gave for requesting the voice button were

inability to produce voice of adequate volume and
to sustain speech without tiring, the longer time re

quired to communicate with esophageal speech,
and lack of intelligibility. All of these patients have
indicated their preference for the voice button over
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TABLE 1. INDICATIONS FOR VOICE
BUTTON-TRACHEOESOPHAGEAL FISTULA SPEECH

Patients with total laryngectomy
Tracheostoma > 1.5 ern diameter
Good pulmonary status (avoid patients with asthma, severe

COPD, recurrent pneumonia)
Good dexterity (avoid amputees 'and patients with arthritis or

parkinsonism)
-

Unacceptable communication skills
Three to six months postradiation therapy

COPD - Chronic obstructive pulmonary disease.

esophageal speech. Additionally, they have been
able to maintain their original form of esophageal
speech, and are encouraged to use it, especially
when both hands are being utilized in some other

capacity (work situations, weather protection).
The voice prosthesis does not appear to fail faster

in esophageal than in nonesophageal speakers. For

optimal rehabilitation, we recommend that the

laryngectomee learn both esophageal and tracheo
esophageal (voice button) speech, esophageal for
short conversations and voice button for prolonged
conversation.

MANAGEMENT OF PROBLEM AREAS

Several limiting factors may be encountered with
the voice button. One potential problem is a thick
tracheoesophageal party wall. The stab technique
of creating the TE fistula as previously outlined is
crucial in avoiding subsequent thick wall problems.
The maximal intralumenal diameter of the esopha
gus must be demonstrated before performing the
stab fistulization. This is achieved by using an

esophageal dilator (Hurst, Maloney) that has been
previously emptied of its mercury. The dilator is
used as a locator and is easily passed into the esoph
ageallumen. No. 30 and No. 40 French dilators are

adequate for this task. The locator will trace the
location of the esophagus in relation to the trachea.
Once the locator is passed and the point of maximal
bulge of the tracheoesophageal wall is noted, addi
tional anesthesia is given (1 % lidocaine [Xylocaine]
with 1: 100,000 epinephrine delivered via a 3.8 ern

No. 25 gauge needle). Then a needle is inserted at
the point of maximal forward bulge of the tracheo
esophageal party wall, approximately 1-1.5 em

below the superior verge of the tracheal stoma. The
needle should be inserted perpendicular to the
posterior tracheal wall and passed until the locator
is contacted. This will indicate the thickness of the
tracheoesophageal parting wall. If more than 1 em

of needle is needed to reach the locator, the needle
should be withdrawn and reinserted at a point 5
mm inferior to the previous insertion. This locates
the point of minimal party wall thickness. The area

is usually found 1-1.5 ern from the superior tracheal
stoma verge.

A second difficulty in achieving total success with
the voice button prosthesis has been pharyngo
esophageal spasm. In our earlier report, 2 of 24 pa-
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tients exhibited aphonia, with and without a pros
thesis, despite having a sufficiently patulous TE
fistula. One of these patients developed TE speech
only after heavy diazepam (Valium'") sedation and

topical anesthesia of the pharynx and trachea.

Spontaneous closure of the fistula site was allowed
in both cases. Four other patients in this earlier
series demonstrated difficulty in achieving sus

tained speech. These patients usually produced 3-5

syllables before becoming aphonic. Of particular
interest in these latter patients was the intense
amount of straining involved in their effort to

speak. Straining appeared to be intensified with in
consistent stoma closure and anxiety of the patient.
Two of these patients have subsequently allowed
closure of the fistula site and returned to their origi
nal form of communication.

Recently Singer and Blom have noted the prob
lem of pharyngoesophageal spasm in a minority of
their tracheoesophageal duckbill prosthesis pa
tients.? They noted a dramatic reversal of poor
esophageal phonation in patients following pharyn
goesophageal segment anesthesia. They have also
demonstrated that a complete pharyngomyotomy
can restore TE speech. Interestingly some of these
selected patients were able to attain intelligible
esophageal speech and requested removal of the
duckbill prosthesis.

Examination of our last 16 patients revealed only
one case of pharyngospasm. Based on our previous
experience we expected this problem in at least four
patients. Although our results are very preliminary,.
introducing speech in the tracheosesophageal pa
tient prior to placement of the voice prosthesis ap-

. pears to be of significance in avoiding the spasm
problem.

With early training the patient is taught the me

chanics of TE fistula speech when minimal air resis
tance is encountered; he learns how to manage
stenting of the fistula site, and he realizes from con

crete experience that the speech is produced in the
pharyngoesophageal segment (upper esophageal
sphincter) and not by the voice prosthesis per se.

(The voice prosthesis allows air to enter the phar
ynx, prevents closure of the fistula site, and inhibits
aspiration.) Resistance to air flow through the TE
fistula is at its least for one hour after removal of the
No. 14 French catheter stent. The fistula site begins
constricting after one hour and airflow resistance
increases concomitantly. Reinsertion may be dif
ficult or even impossible if the stent or prosthesis is
left out longer than an hour. The patient is in
structed in stomal capping and simple muscle relax
ation techniques, and is encouraged to practice TE

speech by removing the stent three or four times a

day for up to one hour. The patient is cautioned
never to take fluids or foods when the stent is out

during these speech practice periods.
When intelligible sustained speech without
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straining is achieved, the voice prosthesis can be in

serted. This period may vary from 2 to 6 weeks

following establishment of the TE fistula. (Note
that this is at variance with our original recommen

dation of placing the voice button 10 to 14 days
following establishment of the fistula.) Insertion of

the voice prosthesis is not indicated if the patient
cannot develop TE fistula speech, since the pros
thesis will increase the pulmonary effort needed to

generate esophageal speech, and thus interfere with
establishment of the muscular coordination needed
for sound production.
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Chemotherapy as initial treatment for advanced squamous carcinoma has received much recent attention. Despite sparse experimen
tal data supporting its usefulness, such chemotherapy is now used for a variety of advanced malignancies. This experience is conceptually
reviewed, with special emphasis on squamous carcinoma of the head and neck. Factors which influence treatment results, such as drug
dosage, radiation treatment planning, and surgical resection, will require careful analysis in the evolution of the multidisciplinary ap
proach to advanced head and neck cancer.

INTRODUCTION

Traditionally, chemotherapy is used in situations
where systemic disease is manifest or strongly sus

pected. Chemotherapy for local disease has been re

served for palliation after other local control meas

ures such as surgery or radiation have failed. With
in the past five years there has been a proliferation
of new protocols employing preoperative or prerad
iation chemotherapy. At the forefront of such ef
forts has been the treatment of advanced squamous
carcinoma of the head and neck; other tumors such
as ovarian cancer, lymphoma arising in extranodal
sites, lung cancer, testicular cancer, esophageal
cancer, and osteogenic sarcoma, have been treated
in similar fashion. The purpose of this article is to
examine such effort, focusing particularly on our

experience with squamous carcinoma of the head
and neck, and attempting to summarize the exper
ience to date as well as to post some explanation for
the rationale and results of this chemotherapeutic
approach. In this paper, preoperative or preradia
tion chemotherapy is called "induction chemo
therapy."

EXPERIMENTAL DATA

There is little experimental evidence supporting
the usefulness of chemotherapy prior to, rather than
after, local treatment. Anirhal models demonstrate
presurgical adjuvant chemotherapy to be as effec
tive as postoperative adjuvant chemotherapy in

prolonging survival and preventing distant metas
tases (Skipper HE, personal communication, 1977).
These data would suggest that short-course but ef

�e���e chemotherapy prior to local treatment does

not select for clones which will be refractory to fur
ther treatment by radiation therapy or adjuvant
chemotherapy. In an experimental murine model,
Looney et all reported similar antitumor effects
from preoperative and postoperative chemother
apy. However, local toxicity was enhanced with

preoperative chemotherapy in their study. Further
information on the inducibility of resistance to ra

diotherapy in solid tumors by prior exposure to che
motherapy is needed.

In tumor model systems where early dissemina
tion of tumor is common, long-term cure is depen
dent upon systemic treatment as well as adequate
local control. In such studies it is apparent that the
dose of chemotherapy as well as the total tumor cell
burden is critical to successful systemic treatment."
As most human antitumor regimens (like animal
models) are designed at doses which may be the
steep portion of the dose-response curve, small in
creases in drug doses (like small increases in radi
ation doses) can have a logarithmic relationship to
tumor cell kill.":" Chemotherapy delivered prior to
local treatment is better tolerated generally with
less host toxicity. 5 The use of induction chemo
therapy may allow for increased doses of highly ef
fective chemotherapy to be given, thus increasing
overall tumor cell kill.

In model systems, effective chemotherapy cannot
be expected to eradicate all tumor cells in most large
solid tumors." Therefore, induction chemotherapy
prior to local treatment cannot compromise local
treatment measures. For example, enhancement of
radiation toxicity by previous administration of
chemotherapy is well documented, and care must
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TABLE 1. CHEMOTHERAPY AS INITIAL TREATMENT
FOR ADVANCED MALIGNANCY

Tumor Findings References
Oat cell carcinoma No survival advantage to

initial RT
Pre-RT and post-RT

chemotherapy equal

10,11

Non-small-cell
lung cancer t Response rate, t survival

l Drug-radiation toxicity
tDFS
t Removal of all gross

disease at "second look"
t Resectability rate
t 3-year survival

No increase in local
toxicity

12

Ovarian cancer 13

Esophageal cancer 14

Squamous carcinoma
of the head and neck t Surgical resection rate

tSurvival
No t survival

t DFS for patients respond
ing to chemotherapy vs.

patients not responding
to chemotherapy prior to

surgery
t DFS in inflammatory

breast cancer vs. histor
ical controls treated with
irradiation alone

RT - Radiotherapy; DFS - Disease-free survival; I-increase.

15, 16

Osteogenic sarcoma 8

Breast cancer 17

be used to choose drugs with acceptable cross-tox

icity. The use of high-dose chemotherapy may in
crease the chance for cure when chemotherapy does
not significantly compromise local treatment; it
allows for more effective combinations of surgery
and radiation to be delivered to the primary tumor

sites(s) .

In most cases the combination of chemotherapy
and local treatment has at least. additive cytotoxic
properties. A question to be answered is whether or

not the therapeutic ratio is altered. With chemo

therapy plus radiation alone, the question remains
unanswered for most human tumors. However, an

additional treatment measure, such as surgery
without additive toxicity, can be exceedingly im

portant. The fact that surgery can be performed on

some primary tumors may make a contribution to

overall local control. This issue is particularly im

portant in head and neck cancer because 70 % of

patients who die from this disease do so with only
local tumor.

In vitro culturing of tumor cells has become com

monplace, yet certain solid tumors are refractory to

such techniques. For easily cultured tumors, in vi
tro exposure to chemotherapeutic agents is predic
tive for antitumor effect in vivo." For the majority
of commonly treated solid tumors, the clonogenic
assay is not routinely available. Some tumors, in

cluding lung cancer, colon cancer, and head and
neck cancer, also need systemic treatment in addi
tion to local therapy. Induction chemotherapy pro
vides a clonogenic assay of sorts, providing measur

able evidence of antitumor activity which can be
used as justification for the design of adjuvant che-
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Fig. 1. Multidisciplinary approach to advanced
squamous carcinoma of the head and neck.

motherapy protocols. Specifically, evidence for ra

pid tumor cell kill suggests that such treatment may
provide an excellent systemic effect while avoiding
the development of a resistant cell line within the
primary tumor which might metastasize distantly.
Such effective chem:otherapy seems to be essential
for successful adjuvant treatment. S As a clinical cor

relate in humans, there is evidence from the osteo

genic sarcoma experience that a significant response
to induction high-dose methotrexate with leucovo
rin rescue prior to surgical resection of the primary
lesion is predictive for long-term disease-free survi
val following discontinuation of all treatment."

INDUCTION CHEMOTHERAPY IN HUMANS

Despite the paucity of supportive animal data,
induction chemotherapy is used in a variety of
human neoplasms. In some cases, the objective of
such treatment is systemic control, whereas in other
instances the goal is both to increase local control
and eradicate distant metastases. A summary of the
findings reported in a representative group of such
tumors is shown in Table 1. In general, chemother
apy response rates were equal or superior to those
seen with the same chemotherapeutic agents ad
ministered after local treatment. Toxicity was

manageable and did not significantly compromise
local treatment, ie, surgical staging or resection, or

radiation. Survival appeared to be improved in
studies in which, by virtue of a response to che
motherapy, patients received combined systemic
and local therapy. Despite these positive findings,
controlled trials showing an advantage for induc
tion chemotherapy are lacking.

SQUAMOUS CARCINOMA OF HEAD AND NECK

The problem facing the clinical treating ad
vanced squamous carcinoma of the head and neck is

usually one of increasing local control. Of patients
who fail local therapy, 70 % recur with only local
disease. IS Despite an increasing incidence of distant
metastases, systemic disease alone is not a major
problem. At the Sidney Farber Cancer Institute and

many other centers, in an attempt to increase local
control and decrease systemic spread of disease, in
duction chemotherapy for advanced unresectable
or marginally resectable squamous carcinoma of the
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TABLE 2. INDUCTION AND ADJUVANT
CHEMOTHERAPY (HD-MTX-LDV) IN ADVANCED

HEAD AND NECK CANCER PATIENTS (N = 21)
No. of Patients

Response
No response

11 (52%)
10 (48%)

Survival
Responders
Nonresponders

> 48 mo median
15 mo median

p = 0.02

head and neck was initiated. The general treatment

program is outlined in Figure 1.

Induction and adjuvant treatment consisted of

high-dose methotrexate at a doseof 3 - 7 g/m2.with
leucovorin (MTX-LCV) given weekly for four con

secutive weeks. The full details of the treatment are

reported elsewhere. 15.19 Responders to induction
(HD-MTX-LCV) then received adjuvant chemo
therapy following completion of radiation therapy
or surgery. Significant response was considered

greater than 50 % reduction of all measurable tu

mor. The survival difference between responding
and nonresponding groups is statistically significant
(p = 0.02, two-sided exact test, Table 2). All pa
tient's still surviving are disease-free. Response to

MTX-LCV was not related to T or N stage. Howev
er, base of tongue lesions proved refractory to HD
MTX-LCV chemotherapy. The initial response to

HD-MTX-LCV influenced subsequent treatment

planning. Responding patients more often received
combination local therapy, the essential difference
being the addition of surgical resection. Despite in
creased local control rates 'seen in responding pa
tients, the incidence of distant metastases was the
same in both groups.P

A number of investigators have reported positive
results using induction chemotherapy prior to, and
in some cases after, surgery and/or radiation. A

summary of these studies is reported in Table 3.
From this experience a few generalizations and

qualifications should be made. First, induction che
motherapy has not been shown in a randomized,
prospective trial to improve disease-free survival or

overall survival in patients with advanced head and
neck cancer. This question is being partially ad
dressed in a national study; however, results are in

complete and the treatment regimen used may not
be optimal. Second, combination chemotherapy
protocols employing high-dose chemotherapy pro
vide the best regression rate, suggesting a steep-dose
response curve for head and neck cancer. Third,
most uncontrolled clinical trials suggest an im

provement over earlier treatments involving radia
tion and/or surgery without chemotherapy, a find
ing, which while encouraging, must be muted by
the fact that staging criteria, surgical and radio

therapeutic techniques, and supportive care for
head and neck cancer patients have all improved or

changed during the past ten years. Finally, it ap
pears that the use of induction chemotherapy is

practical and does not materially impair local treat
ment measures. In fact, the major impact of induc
tion therapy for head and neck cancer may be that
its use allows for the addition of more non-cross

toxic treatment, ie, surgery, to be added to the
treatment regimen.

DISCUSSION

The potential role of induction chemotherapy as

initiation of the multidisciplinary approach to ad
vanced malignancy remains to be defined. Our ex

perience with advanced squamous carcinoma sug
gests that induction chemotherapy may "upstage"
advanced lesions so that combined local therapy,
specifically the addition of complete surgical resec

tion, can be performed. The usefulness of combined

Chemotherapy

TABLE 3. STUDIES USING INDUCTION CHEMOTHERAPY IN HEAD AND NECK CANCER

ReferenceNo. of Patients Findings
21 tDFS p=0.02 in responders

t Resectability rate in responders
t DFS compared to historical controls
Continued relapses> 2 yrs

t DFS compared to historical controls
Continued relapses > 2 yrs
No added toxicity
Best results in stage III patients
No difference in survival overall

t DFS oropharynx, hypopharynx, supraglottic larynx
t RT induced mucositis (18 %)
No difference in DFS compared to historical control

t Resectability rate in oral lesions
t Resectability rate

t Disease free status
t Resectability rate

Slight t in RT - induced mucositis

MTX-LCV .30 tDFS compared to historical controls
VIN-BLEO-MTX-5 Fu-H-CORT 101 t DFS compared to historical controls
MTX-LCV 30 tDFS compared to historical controls
CDDP-BLEO-VIN 34 tDFS at 1 yr

HD-MTX-LCV - High dose methotrexate with leucovorin rescue; MTX-LCV - Methot,rexate .with leucovorin rescue; MT� - Methotrexa�e; CDDP
- Cis-platinum; BL�O - Bleomy.cin; Fu - Fluorouracil; VIN - Vincristine; VINBL - Vinblastine; H-CORT - Hydrocortisone; DFS - DIsease-free
survival; RT - Radiotherapy; I-Increase.

HD-MTX-LCV

CDDP-BLEO 43

CDDP-VIN-BLEO 77

MTX 312

CDDP-VINBL-BLEO

MTX (with RT)
CDDP-BLEO-HD-MTX-LCV
CDDP-BLEO-MTX-VIN

23
15

8
25

15

19

20

21

22

23
24

25

26
27

28
29
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Fig. 2. Idealized compartmentalized model for ad
vanced carcinoma of the head and neck. R - Resectable
tumor comprising > 90 % of total tumor volume· M -

Marginal tumor incompletely resectable by conventional
surgery; D - Disseminated micrometastases outside stan
dard radiation and surgical treatment fields.

surgical-radiation treatment for squamous carci
noma of the head and neck has been noted previous
ly.30.31 The mechanism by which chemotherapy
might contribute to the success of combined treat
ment is unclear. Taylor et al noted an increased
two-year disease-free survival rate in patients with
advanced squamous carcinoma of the head and
neck treated with induction and adjuvant low-dose
methotrexate. However, a documented antitumor

response to induction low-dose methotrexate did
not, in their study, correlate with long-term survi
valor local control. This would suggest that tumor

regression did not alter local treatment in their
study."

Differences between previous reports">" and our

experience could be explained by chemotherapy
dose differences. For chemotherapy-sensitive tu
mors such as squamous carcinoma of the head and
neck, the dose response curve may be very steep,
that is, a small variation in dose may produce a

large difference (10 to 102 cells) in tumor cell kill.
While this suggestion is extrapolated from cytokin
etically homogeneous tumors models, there is evi
dence in humans to suggest that dosage may be a

critical variable in the success of cancer chemother
apy." It is reasonable to postulate that a response to

high-dose chemotherapy in our study was more ef
fective due to increased tumor cell killing. This may
reflect the increased resectability rate in our series,
as well .as the correlation between response and
overall survival. It is also reasonable to suspect that
combination chemotherapy, if used at full dosage,
might exploit this principle further. Drugs such as

cis-platinum and bleomycin have shown remark
able efficacy in squamous carcinoma of the head
and neck.S.33-36 Certainly these drugs, in addition to

methotrexate, should be exploited at full dosage
both as induction and adjuvant chemotherapy for
this neoplasm.

Careful coordination between the surgeon, ra

diotherapist, and medical oncologist is essential in
the administration of multidisciplinary therapy.
Surgical resection fields must be planned prior to

III

treatment to encompass the initial volume of tumor.
Review of pathologic specimens" after chemo
therapy does indicate tumor regression toward a hy
poxic or resistant core of tumor; however, in our

experience, tumor deposits are often demonstrable
at a distance from such resistant core tumor in

carefully sectioned resection specimens removed
after chemotherapy. The s�rgeon must remove the
entire area initially encompassed by tumor to

achieve maximal tumor cell removal. This can only
be done by careful prechemotherapy tumor map
ping and operative planning. Additionally, radio
therapy must be planned to include the initial tu
mor volume so that additional radiation can be
directed to areas at high risk of harboring tumor

cells. Such careful coordination is necessary to
avoid compromising local treatment which follows
the chemotherapy.

It is possible to construct a theoretical model for
head and neck cancer which might predict whether
or not this "up-front" chemotherapy will be of help.
The design of such a model must reflect experimen
tal tumor systems," as well as the small amount of
cytokinetic data available for squamous carcinoma
of the head and neck.:" The chemotherapy data are

taken from our own experience." The model is not
meant to be definitive (it certainly has inconsisten

cies), but rather to stimulate discussion.

Figure 2 represents a compartmentalized view of
head and neck cancer of approximately 1010 cell
size. Ninety percent of the tumor (109 cells) is resec

table, 1 to 10 % of the tumor is at the margin of re

sectability, and a very small percentage (between 0
and 100 cells) is distant from the regional tumor.

For simplicity, it is assumed that doubling time,
cell cycle time, cell loss fraction, and percent of cells
in cycle are constant throughout the tumor. This is
not representative of a "wild-type" cancer, but
since these factors would be expected to shift at the
margins and in the distant sites in favor of suscep
tability to drug-induced killing, it is not unreason

able.

In this kind of tumor two cycles of combination
chemotherapy produce a response, for 6 months in

large tumors and 12 months in small tumors. Extra
polating from animal systems, the cell kill produced
by these responses can be estimated. Using response
durations of 6 and 12 months, and assuming a

doubling time of 20 days, two courses of chemother
apy would .be predicted to kill 103 cells at the
primary site (analogous to the advanced tumor situ

ation) and approximately lOS cells at the margin
and distant sites (areas analogous to a small tumor) .

Based on the tumor model, this amount of cell kill
would suggest the following conclusions.

1. Regarding the resectable volume of tumor, the
tumor reaches the limits of detectability at 107, but
enough cells remain that there is a significant
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probability of drug-resistant or radiation-resistant
cells (10-6 mutation rate) among them. For the
primary tumor, then, further aggressive surgery
and/or radiation therapy would be needed for total
cell destruction.

2. At the margin, the tumor burden decreased
from 108 to approximately 103 cells. With this
number of cells, given a 10-6 mutation rate to drug
resistant strains initially', some residual drug-re
sistant tumor would be expected. This area might
be eradicated by further chemotherapy (adjuvant)
or radiotherapy at greater than adjuvant doses. It is
in this area that a finite number of recurrences can

be expected, despite optimizing current therapy.
The area at the margins will require further investi

gation; possibly hypoxic sensitizers, hyperthermia,
or new agents might be useful.

3. Distant micrometastasis should be uncommon

in advanced head and neck cancer. Assuming that

drug and radioresistant cells are not selectively me

tastasizing distantly, it would be expected that a 105
cell kill would effectively reduce this population of
cells to near zero. A decrease in distant metastases

as the only site of recurrence would be expected in
these patients.

In summary, there has been significant progress
in the area of chemotherapeutic treatment of head
and neck cancer. Currently protocols appear effec
tive enough to both increase the resectability rate of
these tumors and decrease the failure rate at both

primary and distant sites. Further studies, both ran

domized and phase II, will be required to develop
the optimal role for chemotherapy in the multidisci
plinary treatment of advanced head and neck can

cer.

REFERENCES

1. Looney WB, Ritenour ER, Hopkins HA. Solid tumor
- models for the assessment of different treatment modalities. Can

cer 1981; 47:860-9.

12. Schabel FM. Animal models as predictive systems. In:
Cancer chemotherapy - fundamental concepts and recent ad
vances. 19th Annual Clinical Conference on Cancer, Houston,
1974. Chicago: Year Book Medical Publishers, 1975:323-55.

3. Bruce WB, Meeker BE, Valeriote FA. Comparison of the
sensitivity of normal hematopoietic and transplanted lymphoma
colony forming cells to chemotherapeutic agents administered in
vivo. J Natl Cancer Inst 1966; 36:233.

4. Steel GG. Growth kinetics of tumours. Oxford: Clarendon
Press, 1977: 244-67.

5. Ervin TJ, Weichselbaum RR, Miller D, Meshad MW, Pos�
ner M, Fabian RL. Platinum, bleomycin, methotrexate (P-B-M):
a treatment for patients with advanced squamous carcinoma of
the head and neck. Cancer Treat Rep (in press).

6. Laster WR, Mayo JG, Simpson-Herren L, et al. Success
and failure in the treatment of solid tumors. II. Kinetic

parameters and "cell cure" of moderately advanced carcinoma
755. Cancer Chemother Rep 1969; 53:169-88.

7. Salmon SE, Humberger AW, Soehnler B, Durie BGM, Al
berts DS, Moon TE. Quantitation of differential sensitivity of hu
man tumor stem cells to anticancer drugs. N Engl J Med 1978;
298:1321-7.

8. Piro AJ, Hellman S. Effect of primary treatment modality
on the metastatic pattern of mammary carcinoma. Cancer Treat

Rep 1978; 62:1275-80.

9. Rosen G, Murphy ML, Huvos AG, Gutierrez M, Marcove
RC. Chemotherapy, en bloc resection, and prosthetic bone re

placement in the treatment of osteogenic sarcoma. Cancer 1976;
37:1-11.

10. Fox RM, Woods RL, Brodie GN, Tattersall HN. A ran

domized study: small cell anaplastic lung cancer treated by com

bination chemotherapy and adjuvant radiotherapy. Int J Radiat
Oncol Biol Phys 1980; 6:1083-5.

11. Salazar OM, Creech RH. "The State of the Art" toward

defining the role of radiation therapy in the management of small
cell bronchogenic carcinoma. Int J Radiat Oncol Biol Phys 1980;
6:1103-17.

12. Eagan RT, Fleming TR, Lee RE, Ingle IN, Frytak S,
Creagam ET. Chemotherapy response as a prognosticator for sur

vival in patients with limited squamous cell lung cancer treated
with combined chemotherapy and radiotherapy. Int J Radiat On
col BioI Phys 1980; 6:879-83.

13. Smith JP, Delgado G, Rutledge F. Second-look operation
in ovarian carcinoma. Cancer 1976; 38:1438-42.

14. Marcial VA, Valez-Garcia E, Cintron J, Yarach AA. Ra

diotherapy preceded by multidrug chemotherapy in carcinoma of
the esophagus. Cancer Clin Trials 1980; 3:127-30.

15. Ervin TJ, Weichselbaum RR, Miller D, Frei E III. Im

proved survival in patients with advanced squamous carcinoma
of the head and neck responding to preoperative high-dose metho
trexate-leucovorin (HD-MTX) , abstracted. Proceedings of the

Meeting of the American Association for Cancer Research 1980.
Baltimore: Waverly Press, 1980: 562.

16. Shaw HJ, Dalley VM, Hill BT, Price LA. Prospects for im

proved survival in head and neck cancer using a kinetically based'

adjuvant chemotherapy protocol, abstracted .. Report of the Inter
national Head and Neck Oncology Research Conference, Rosslyn,
Va, 1980. US Department of Health and Human Services, Public
Health Service.

17. Buzdan AU, Montague ED, Hortobaggi GN, Blumenchein
GR. Management of inflammatory carcinoma of breast with
combined modality approach. Paper presented at the In
ternational Conference on the Adjuvant Therapy of Cancer, Tuc
son, Ariz, 1981.

18. Probert JC, Thompson RW, Bagshaw MA. Patterns of

spread of distant metastases in head and neck cancer. Cancer
1974; 33:127-33.

19. Weichselbaum RR, Miller D, Pitman SW, Kirkwood J. In
itial adjuvant weekly high dose methotrexate with leucovorin res

cue in advanced squamous carcinoma of the head and neck. Int J
Radiat 'Oncol Biol Phys 1978; 4:671-4.

20. Hong WK, Shapshay SM, Bhutani R, et al. Induction che
motherapy in advanced squamous head and neck carcinoma with
high-dose cis-platinum and bleomycin infusion. Cancer 1979;
44:19-25.

21. Muhyi AS, Drelichman A, Jacobs J, et al. Adjuvant che
motherapy with cis-platinum, oncovin and bleomycin followed
by surgery and/or radiotherapy in patients with advanced pre
viously untreated head and neck cancer - final report. Paper
presented at the Third International Conference on the Adjuvant
Therapy of Cancer, Tucson, Ariz, March, 1981.

22. Fazekas JT, Sommer C, Kramer S. Adjuvant intravenous
methotrexate or definitive radiotherapy alone for advanced squa
mous cancers of the oral cavity, oropharynx, supraglottic larynx
or hypopharynx. Int J Radiat Oncol BioI Phys 1980; 6:533-41.

23. Brown AW, Blom J, Butler WM, Garcia-Guerrero G, Ri
chardson MF, Henderson RL. Combination chemotherapy with
vinblastine, bleomycin and cis-diamminedichloroplatinum (II) in



CHEMOTHERAPY IN ADVANCED HEAD & NECK CANCER

squamous cell carcinoma of the head and neck. Cancer 1980;
45:2830-5.

24. Weitz J. Multi-disciplinary approach to the treatment of
advanced squamous cell carcinoma of the oral cavity. Paper pre
sented at the meeting of the New York Head and Neck Society,
1981.

25. Leone LA, Ohnuma T. Combined high-dose MTX rescue,

bleomycin and cis-platinum for untreated stage III and localized
stage IV for advanced squamous carcinoma of the head and neck,
abstracted. Proceedings of the Meeting of the American Society of
Clinical Oncology 1979. Baltimore: Waverly Press, 1979.

26. Schuller DE, King GW, Smith RE, Wilson HE, James
AD, Batley F. Combination therapy protocol for stage III or IV
carcinoma of the oral cavity, oropharynx and hypopharynx. Lar

yngoscope 1980; 90:1263-72.

27. Taylor SG IV, Bytell DE, Sisson GA, et al. Methotrexate
leucovorin with immunotherapy as adjuvant to surgery and ra

diotherapy in stage III-IV head and neck squamous cancer pa
tients. In: Salmon SE, Jones SE, eds. Adjuvant therapy of cancer.

Amsterdam: Elsevier/North Holland Biomedical Press, 1977.

28. Price LA, Hill BT. Safe and effective combination chemo
therapy for squamous cell carcinoma of the head and neck. J Lar

yngol Otol 1980; 94:89-90.

29. Tarpley JL, Chretien PB, Alexander JC Jr, Hoye RC,
Block JB, Ketcham AS. High dose methotrexate as a preoperative
adjuvant in the treatment of epidermoid carcinoma of the head
and neck. Am J Surg 1975; 130:481-6.

30. Spaulding MB, Klotch D, Early A, et al. Clinical and his

tologic evaluation of the response of advanced cancer of the head
and neck to adjuvant chemotherapy. Report of the International

113

Head and Neck Oncology Research Conference, Rosslyn, Va,
1980. US Department of Health and Human Services, Public
Health Service.

31. Wang LC, Schulz MD, Miller D. Combined radiation

therapy and surgery for carcinoma of the supraglottis and pyri
form sinus. Laryngoscope 1972; 82:1883-90.

32. Frei E III, Canellos GP. Dose: a critical factor in cancer

chemotherapy. Am J Med 1980; 69:585-94.

33. Elias EG, Chretien PB, Monnard E, et al. Chemotherapy
prior to local therapy in advanced squamous cell carcinoma of the
head and neck: preliminary assessment of an intensive drug regi
men. Cancer 1979; 43:1025-31.

34. Holoye PY, Byers RM, Gard DA, Goepfert H, Guillmon
degui OM, Jesse RH. Combination chemotherapy of head and
neck cancer. Cancer 1978; 42:1661-9.

35. Caradonna R, Paladine R, Ruchdeschel JC, et al. Metho
trexate, bleomycin and high dose dichlorodiammine platinum (II)
in the treatment of adv.anced epidermoid carcinoma of the head
and neck. Cancer Treat Rep 1979; 63:489-91.

36. Vogi SE, Kaplan BH. Chemotherapy of advanced head
and neck cancer with methotrexate, bleomycin and cis-diam
minedichloroplatinum II as an efective outpatient schedule.
Cancer 1979; 44:26-31.

37. Shapshay SM, Hong WK, Incze JS, et al. Histopathologic
findings after cis-platinum bleomycin therapy in advanced
previously untreated head and neck carcinoma. Am J Surg 1978;
36:534-8.

38. Nervi C, Archangeli G, Badaranco G, et al. The relevance
of tumor size and cell kinetics as predictors of radiation response
in head and neck cancer. Cancer 1978; 41:900-6.



TREATMENT OF LARYNGEAL STENOSIS

A CONSERVATIVE NEW APPROACH
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One of the most perplexing problems in laryngology is the treatment of laryngeal scar tissue. This can be supraglottic, glottic, or in

fraglottic. Two acceptable methods of treatment have been surgical and endoscopic. Endoscopic treatment consists of dilatation, excision
of scar tissue with a laser, removal of scar tissue with insertion of a stent, and removal of scar tissue with injection of intralesional cortisone.
Twelve cases are reported, treated with microscopic removal of scar tissue followed by voice rest and beclomethasone dipropionate (Van
ceril) inhalations, a topical steroid. All twelve cases showed marked improvement measured by improved glottic opening and improve
ment of voice quality. Further evaluation of this method of treatment should be done as an auxiliary treatment to our present accepted
regime of treatments in this troublesome condition.

Laryngeal stenosis with its abnormal voice and
restricted airway can interfere with normal living,

"physically and psychologically. The multitude of
procedures used in the treatment of this condition
indicates that no one procedure gives successful re

sults in all cases. In this report we are recommen

ding a new conservative approach of excision of the

obstructing scar tissue under microlaryngoscopy
followed by voice rest, beclomethasone dipro
pionate (Vanceril) inhalations, and antibiotics. Our
results in 12 selected cases have been excellent in

improving the quality of voice and respiratory ex

change.

Etiology. Holinger and Johnson! have stated that
chronic laryngeal stenosis may be congenital, in

flammatory, traumatic, neoplastic, or neurogenic.
Inflammatory, traumatic, postoperative, and, pos
sibly, congenital lesions in their final forms present
as firm cicatricial tissue stenosing in the airway.
Whether the lesions in the inflammatory or trauma

tic categories are due to acute laryngeal infections,
prolonged or traumatic intubations, or laryngeal
trauma from automobile accidents, missile wounds,
burns, caustic burns, or high tracheotomy, the de

velopment and pathological findings are 'probably
similar. First, disruption of the different layers of
the larynx in varying degrees is associated with an

acute inflammatory response. This is followed by
secondary infection of the area, possibly involving
the perichondrium and cartilage. A varying amount

, of necrosis and ulceration then occurs followed by
proliferation of granulation tissue with the forma
tion of firm contracted cicatrix. Each of these con

ditions, of course, is best treated early, whatever
the cause. Inevitably, however, the later, severe

stage of stenosis occurs in many cases. The similari-

ty of the granulation and cicatricial stages of this
disease process to other scar-forming processes in
the body brought us to try procedures developed for
the latter on the patient with laryngeal stenosis.

Steroids in the Treatment oj Scar Tissue. Baker
and Whitaker" demonstrated in 1950 that direct

application of corticosteroids over a long period of
time produced thinning of the dermis limited to the
area of treatment. He further showed that cortico
steroids administered during wound healing
stopped fibroplasia and the growth of granulation
completely. The cutaneous atrophy seen following
local injection of steroids was substantiated later by
Schetman et al. 3 The first treatment of hypertropied
scars dates back to 1951 when Conway and Stark"

reported on decreased itching and pain in keloids
after they injected corticotropin and cortisone par
enterally. Though they did get some response, their
results failed to indicate that this was the answer for

decreasing scar tissue formation. In 1954, Gris
wolds injected hypertrophic scars with hydrocorti
sone, and, although he could not successfully pro
duce regression, he could arrest progression of the
lesion. It was not until the late 1950s when new bio
chemical changes of the basic hydrocortisone
molecule occurred, enhancing its antiinflammatory
properties, that researchers were able to improve
their results. Murray," in 1963, successfully used
triamcinolone in the treatment of keloids. He re

ported good results in whites and fair results in
blacks from _excision followed by injection of the
wound margins. Maguire? later had similar good
experience with just the intralesional injection of
triamcinolone acetonide. By 1966, Criffith" was

able to report success on 56 keloids treated with
triamcinolone acetonide, with or without excision,
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and in the same year, Ketchum et al" presented a

clinical series of 195 kinds of abnormal scar tissue of
which approximately 90 % regressed with intrale
sional triamcinolone acetonide. The latter authors
were also able to show that the amount of atrophy
following steroid therapy was both greater and
more rapidly attained when treating a hypertrophic
scar than when treating a true keloid, and when

treating a young scar rather than one present for
years. In 1970, Griffith et al'" were able to report a

follow-up study of 163 keloids and hypertrophic
scars in over 90 % of which the steroid injection was

effective in reducing the size of the lesions.

Ashcraft and Holder, 11 in 1969, reported their
results with the use of intralesional steroid in the
treatment of short esophageal strictures. Improve
ment was shown in 15 dogs with experimental le
sions and in a small group of patients. A report later
that year by Holder et aP2 presented ten children
with short to moderately short esophageal stric
tures. Five obtained excellent results and five poor
to questionable response. One failure was felt to

have too long a stricture. In three, a series of stric
tures were found after resolution of a short upper
stricture. The fifth developed a localized paraeso
phageal abscess.

The mechanism of action of corticosteroids on

connective tissue is still not clear. It has been as

sumed that changes in protein synthesis by diversion
of amino acids to carbohydrate formation induced

by the steroid interfere with the proliferation of fi
broblasts and, in turn, with the production of col
loid. If this assumption is correct, then the "dissolu
tion" of a scar can be explained, at least in early
stages; it is a dynamic rather than static lesion, with
destruction of old fibroblasts and collagen and re

placement with new going on continuously and si

multaneously. By blocking fibroplasia, then, the

body would continue to resorb the lesion. To help
substantiate this hypothesis of blockage of collagen
synthesis, Castor" demonstrated interference with
formation of the mucopolysaccharide chondroitin

necessary in collagen synthesis by adrenocorticos
teroids in human connective tissue cell cultures.

Another possible mechanism is the enhancement
of collagen breakdown by steroids. Ketchum et aP4
in 1967 showed an increase in the saline-extractable

collagen fraction of formed collagen in vitro and in

vivo when triamcinolone was used with bacterial

collagenase. This might suggest that steroids in

crease the action of a human collagenase on col

lagen. Although collagenase in the human has not

been isolated, inferential evidence of its existence

comes from the. changes in treated scars and from
such phenomena as the involuting postpartum uter

us and the cirrhotic liver. Thus, at least two possible
mechanisms of action of intralesional steroids can

be postulated, inhibition of collagen synthesis and
enhancement of collagen breakdown.
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Injectable Steroids in the Treatment of Laryngeal
Stenosis. Bonchek" reported using steroid injections
and dilatation in a patient with subglottic stenosis
and felt that this method is worthy of consideration.

Waggoner et aP6 reported good results in treating
four children with subglottic stenosis with injec
tions of triamcinolone acetonide suspension com

bined with hyaluronidase and gentle dilatations.

Rosen and Vered'? reported three cases of ac

quired laryngeal stenosis treated with pericutan
eous interstitial injections of triamcinolone ace

tonide using mirror laryngoscopy. The laryngeal
airway and the phonation have been satisfying for a

period of 2 to 6 years of close follow-up.
Lyons et aP8 reported six patients with acquired

laryngeal stenosis treated microlaryngoscopically
with carbon dioxide laser excision of the obstructing
lesions and injected with interstitial steroids. All of
these patients now have adequate airways and im

proved voices.

In the present study it was decided that inhala
tions of steroids might be useful in the treatment of

laryngeal stenosis.

The Vanceril Inhaler is a metered-dose aerosol
unit containing a microcrystalline suspension of 10

mg beclomethasone dipropionate ," an antiinflam

matory steroid, in propellants (trichlorofluorome
thane and dichlorodifluoromethane) with oleic acid
as a dispersing agent. Each actuation releases ap
proximately 50 Ilg of the active component.

Beclomethasone 17, 21-dipropionate (chemical
name 9-chloro-ll, 17-21-trihydroxy-16 (J-methyl
pregna-l, 4-diene-3, 20 dione 17, 21 dipropionate)
is a diester of beclomethasone, a synthetic cor

ticosteroid which is chemically related to pred
nisolone. It differs from prednisolone only in having
a chlorine at the 9-alpha and a methyl group at the
16-beta position in place of hydrogen. Animal
studies showed that a beclomethasone dipropionate
has potent and antiinflammatory activity. When
administered systemically to mice, the antiinflam

matory activity was accompanied by other typical
features of glucocorticoid action including thymic
involution, liver glycogen deposition, and pituitary
adrenal suppression. However, after systemic ad
ministration to rats, the antiinflammatory action
was associated with little or no effect on other tests

of glucocorticoid activity.
Beclomethasone dipropionate is sparingly soluble

and is poorly mobilized from subcutaneous or in

tramuscular injection sites. However, systemic ab

sorption occurs after all routes of administration.
When given to animals in the form of an aerosolized

suspension, the drug is deposited in the mouth and
nasal passages, the trachea and principal bronchi,
and in the lung; a considerable portion of the drug
is also swallowed. Absorption occurs rapidly from
all respiratory and gastrointestinal tissues, as in-
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dicated by the rapid clearance of radioactively
labeled drug from local tissues and appearance of
tracer in the circulation. There is no evidence of
tissue storage of beclomethasone dipropionate or its
metabolites. Lung slices can metabolize beclome
thasone dipropionate rapidly to beclomethasone
17-monopropionate and more slowly to free beclo
methasone (which has very weak antiinflammatory
activity). However, irrespective of the route of ad
ministration (injection, oral or aerosol), the prin
cipal route of excretion of the drug and its meta

bolites is the feces. Less than 10 % of the drug and
its metabolites is excreted in the urine. In humans,
12 to 15 % of an orally administered dose of
beclomethasone dipropionate was excreted in the
urine as both conjugated and free metabolites of the

drug.
The mechanisms responsible for the antiinflam

matory action of beclomethasone dipropionate are

unknown. The precise mechanism of the aerosoliz
ed drug's action in the lung is also unknown.

The long-term eHects of beclomethasone dipro
pidnate in human subjects are still unknown. In

particular, the local eHects of the agent on develop
mental or immunologic processes in the mouth,
pharynx, trachea and lung are unknown. There is
also no information about the possible long-term
systemic eHects of the agent.

It was also decided to use antibiotics to reduce

possible infection because of the influence of infec
tion in increasing scar tissue. Sasaki" -has shown
that, in general, wounds uncomplicated by infec
tion stabilize and heal with minimal scarring. This

analog is applicable to endolaryngeal wounds as

well.

METHODS

Following is an outline of the analytic framework
within which the 12 patients with glottic stenosis
are reviewed.

CLASSIFICATION

Our cases were classified as to the area of stenosis,
glottic, supraglottic or subglottic, as suggested by
Montgomery ".

METHOD OF TREATMENT (

1. Patients were classified as to the location of
stenosis.

2. All patients were anesthesized with thiopental
sodium, nitrous oxide, oxygen, and succinylcholine
chloride.

3. Microlaryngoscopic removal of scar tissue was

done with biting forceps and scalpel.
4. Voice rest for two weeks was instituted.

5. Inhalations of beclomethasone dipropionate

were performed four times daily for one month. In

infants, aerosol therapy was used.

6. Antibiotics were used.

7. Endoscopic follow-up was done at varying in

tervals.

RESULTS

All patients showed marked improvement in

voice quality and respiratory exchange. The advan

tages of this approach are that 1) it is a noncom

plicated method of application of steroids to the en

tire surgical area with the least amount of trauma,
2) there is minimal trauma to the larynx, and 3) in

tralaryngeal splints are unnecessary. Infections of
localized Candida albicans were the only complica
tions seen. There were treated with oral nystatin
(Mycostatin) .

CASE STUDIES

The 12 patients presented below had beclomethasone dipro
pionate inhalation treatment after removal of stenotic scar tissue.
Five had had previous surgery with unsatisfactory results.

Case 1. A 2-day-old female presented with absent cry.
Laryngoscopy revealed a 60 % glottic and subglottic web. When
this was removed the airway improved and the cry returned but
became high-pitched. One year later laryngoscopy revealed a

35 % glottic web, which was removed. The patient developed
croup postoperatively and was given IV dexamethasone (Deca
dron) and racemic epinephrine and humidity. Beclomethasone
dipropionate was given by mask and voice returned to normal.
Twelve months later laryngoscopy revealed the web to be re

solved.

Case 2. A 7-year-old male presented with high-pitched voice
since birth. Direct laryngoscopy revealed a 30 % anterior glottic
web which was removed by forceps. Beclomethasone dipro
pionate inhalation therapy was given. Direct laryngoscopy three
months later revealed the web to be resolved. _

Case 3. A 54-year-old male presented with carcinoma of the
right vocal cord, without paralysis. A hemilaryngectomy was

done. A biopsy one year postoperatively was negative for car

cinoma, but a 60% glottic and subglottic stenosis was present.
Scar tissue was removed by microlaryngoscopy , followed by be
clomethasone dipropionate therapy. Voice and airway were ex

cellent one year postoperatively.
Case 4. A 52-year-old male presented with carcinoma of the

right vocal cord. A hemilaryngectomy was done. A biopsy one

year postoperatively was negative for carcinoma but 50 % glottic
stenosis was present. Removal by microlaryngoscopy was fol
lowed by beclomethasone dipropionate therapy. Marked im

provementin voice quality and respiratory exchange occurred.
Direct laryngoscopy three months later revealed a good glottic
opening.

Case 5. A 60-year-old female presented with carcinoma of the
right cord. A hemilaryngectomy was done, with a resultant
postoperative 60% glottic and subglottic stenosis. One year later,
microlaryngoscopic removal of scar tissue was followed by be
clomethasone dipropionate therapy. Good postoperative results
were maintained through the 2-year follow-up.

Case 6. A 48-year-old female developed 50 % glottic and

supraglottic anterior stenosis secondary to removal of papilloma
ta. One year later, microlaryngoscopic removal of stenosis was

followed by beclomethasone dipropionate therapy. She made a

good recovery with satisfactory results.

Case 7. A 50-year-old male schoolteacher developed
papillomata of the larynx requiring eight surgical procedures.
Laser removal was followed six weeks later by the development of
a fungating carcinoma of the right cord which was treated with
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6,500 rads of cob�lt therapy. He developed a 50% anterior glottic
and subglottic stenosis with voice loss. A biopsy one year later was

negative, and scar tissue was removed by microlaryngoscopy,
followed by beclomethasone dipropionate therapy. His voice was

of good quality, and respiratory exchange was excellent. These
results were maintained through the 2-year follow-up.

Case 8. A 20-year-old male presented with a history of
papillomatosis since infancy and over 20 operations. A

tracheotomy done at age 5 remained to age 16. After removal of
the tracheotomy tube a 60 % stenosis of the glottic, subglottic and
supraglottic areas was found. Tissue was removed by micro

laryngoscopy on two occasions, followed by beclomethasone
dipropionate inhalations. Excellent results were obtained, and the
patient went on to become a football player.

Case 9. A 30-year-old male presented with a history of neck in

jury at ten years of age with destruction of the larynx and
severance of the trachea. Treatment involved 16 surgical pro
cedures and a tracheotomy tube until age 24, when laryngeal re

construction was followed by laryngotracheal anastomosis and
removal of the tracheotomy tube. He developed a 60 % stenosis of
the glottic, subglottic and supraglottic areas. Tissue was removed
six months later by microlaryngoscopy followed by beclometh
asone dipropionate therapy. Excellent results were achieved and
the patient returned to college.

Case 10. A 30-year-old female had a crushed larynx from an
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automobile accident. Three previous operative procedures had
been done. She presented with loss of voice, shortness of breath,
and supraglottic, glottic and subglottic stenosis with absence of
the epiglottis. Microlaryngoscopic removal of scar tissue was

followed with beclomethasone dipropionate therapy. Excellent
results were maintained through the 2-year follow-up.

Case 11. A 50-year-old male developed voice change after en

dotracheal intubation for herniorrhaphy. Laryngoscopy three
months later revealed a 30 % anterior glottic stenosis. Removal by
microlaryngoscopy was followed 'with beclomethasone dipro
pionate therapy. Good results with voice and airway were main
tained through the I-year follow-up.

Case 12. A 54-year-old female developed hoarseness after endo
tracheal intubation for hysterectomy. Examination four months
later revealed a 30 % anterior glottic stenosis which was removed

by microlaryngoscopy followed by beclomethasone dipropionate.
Excellent results were maintained through the 2-year follow-up.

CONCLUSION

Inhalant of beclomethasone dipropionate is an

excellent adjunct therapy for the treatment of

laryngeal stenosis. Further studies of the effects of
steroids on scar tissue should be undertaken.
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LARYNGOTRACHEAL RECONSTRUCTION IN CHILDREN

FIVE-YEAR FOLLOW-UP
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Congenital and acquired subglottic stenosis is a commonly encountered problem in the pediatric population. In acquired cases en

dotracheal intubation is responsible for its development in the great majority of cases, but high tracheotomy, laryngeal burns, external neck
trauma, and tumors, both intrinsic and extrinsic, are occasionally seen. The management of mature subglottic stenosis in children remains
a controversial issue. The prevailing attitude of otolaryngologists is to perform a tracheotomy and hope for decannulation after one or two

years, due to the expected growth of the larynx. Unfortunately, some of the acquired lesions are so severe that often no lumen is
demonstrable. In such cases no amount of growth will allow extubation. A variety of endoscopic methods, such as dilation with or without
resection using diathermy or laser, are certainly helpful in the early phases of wound healing while the scar tissue is soft and pliable. To
deal with the mature, hard, fibrous, unresponsive scar various authors have proposed differing laryngotracheal reconstructive techniques.
The authors discuss a unique experience of laryngotracheal reconstruction in 103 children. They define their indications for the three pro
cedures that are most widely used, and address the issue raised by opponents of laryngotracheal reconstruction in children, namely the con

sideration that laryngeal growth potential may be adversely affected by such external operations. The authors have evidence that this has
not occurred in 35 cases followed for a minimum of five years.

This study was undertaken to evaluate the results
of laryngotracheal reconstruction (LTR) in chil
dren, with particular emphasis ON. the 5-year fol

low-up. The incidence of subglottic and upper tra
cheal stenosis in children has increased over the past
decade and a half. This has occurred following the
reintroduction of long-term endotracheal intuba
tion as a means of respiratory support in 1965.1
Since that time this method of respiratory support
has been widely practiced in many countries of the
world. Laryngotracheal complications of this pro
cedure are well described.":"

The authors have analyzed their operative cases

of LTR for subglottic stenosis in children from
January 1972 to December 1980. Both authors have
been interested in developing methods to correct

subglottic and upper tracheal stenosis in children
and have published results individually.t' They
have also been close friends for many years and
have had frequent discussions of the problems of

pediatric laryngotracheal stenosis.

This study reviews 103 consecutive children who
have had LTR by the authors, 55 at the Hospital for
Sick Children, London (UK), and 48 at Children's
Hospital Medical Center, Cincinnati (U$A) (Table
1); 35 of the cases were available for follow-up of
five years or more. This study does not review all
cases of subglottic stenosis seen during this time

TABLE 1. LARYNGOTRACHEAL RECONSTRUCTION IN
CHILDREN, 1972-1980 (N = 103)

Series No. of Patients

UK

USA
55
48

period, but only those severe enough to require
LTR. Previous studies" indicate about 60 % of
children with subglottic stenosis requmng a

tracheotomy for six weeks or longer eventually re

quire LTR. This figure should not be extrapolated
to other institutions; our figures are biased because
these cases are referred from widely scattered
sources, and only a small proportion of the cases

originate in our institutions. The two series are

closely matched for age and sex (Tables 2 and 3).
The etiology of the stenoses is outlined in Table 4.
The majority of cases developed stenosis subsequent
to prolonged endotracheal intubation.

METHODS

Methods of surgical reconstruction used in the 103 children are

detailed in Table 5. The methods used for reconstruction in the

subgroup of 35 available for five years are outlined in Table 6.

The surgical details of the laryngotracheoplasty (LTP) have
been described previously." Briefly, a castellated incision is
created in the larynx and upper trachea (Fig. 1A), the subglottis is
entered and scar tissue removed (Fig. lB). A rolled Silastic stent is

placed in the glottis, subglottis, and upper trachea to guide the
mucosa in its healing process, and segments of cartilage are sewn

together in a distracted position (Fig. 1C). The stent is removed

endoscopically at six weeks.

The surgical details of the costal cartilage graft (CCG) have
been described." A midline cartilaginous incision is made from

TABLE 2. AGE AT OPERATION (N= 103)

Age No. oj Patients

(Years� UK USA Total

0-2 30 23 53

3-5 14 16 30
6-15 11 9 20

55 48 103

From the Department of Otolaryngology and Maxillofacial Surgery, University of Cincinnati, and the Hospital for Sick Children, London.
Presented at the meeting of the American Laryngological Ass.ociation, Vancouver, British Columbia, May 10-11, 1981.

REPRINTS - Robin T. Cotton, MD, Department of Otolaryngology, Children's Hospital Medical Center, Eiland and Bethesda Avenue, Cincinnati, OH
45229.
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TABLE 3. SEX INCIDENCE IN LARYNGOTRACHEAL
RECONSTRUCTION (N = 103)

No. oj Patients
UK USA Total

Males 32 29 61

Females 23 19 42

55 48 103

immediately below the vocal cords to the tracheotomy site (Fig.
2A), the lumen is entered by dividing the mucosa, but the scar

tissue is left untouched (Fig. 2B). The lumen is now widened by
placing a CCG, perichondrial lining towards the lumen, between
the cut edges of the cartilage (Fig. 2C). No stent is used.

For severe combined glottic, subglottic, and upper tracheal

stenosis, a modification of the Rethi operation'':" is recommended.
This involves use of the castellated incision anteriorly in the larynx
and upper trachea, removal of scar tissue and division of the

posterior cricoid plate (Fig. 3A). Stenting is necessary either with
a Montgomery Silastic laryngeal stent (Fig. 3B) or a Teflon
Aboulker prosthesis (Fig. 3C). The stent remains in place three or

four months and is removed endoscopically.
RESULTS

The results in this series of children are tabulated
in Table 7. Of the 9 not extubated, 5 have been

operated on within the last six months and extuba
tion is expected; only 4 are long-term failures.
There has been one surgical mortality which oc

curred in the early postoperative period with ac

cidental extubation of the patient and failure to

reinsert the tracheotomy tube. Seven of the 103 pa
tients required a second attempt at reconstruction
prior to extubation. In the subgroup of 35 patients
available for 5-year follow-up there was no mortali

ty. Two remain with tracheotomies in place.

Following removal of the stent in the LTP, there
is an average time lapse of 31/2 months before ex

tubation (range of 3 weeks to 20 months). For the
CCC procedure, extubation occurs on average at

21/2 months from the time of operation (range of 2
weeks to 12 months). In the modified Rethi opera
tion, there is a marked difference between the two

methods of stenting; using the Montgomery Silastic

laryngeal stent there is an average of 71/2 months
prior to extubation of the patient following stent

removal, while using the Teflon Aboulker prosthe
sis, extubation is usually possible within two weeks.

After successful extubation, no patient has de

veloped or been treated for upper airway obstruc
tion. Several have undergone subsequent endotra
cheal anesthesia uneventfully for unrelated condi-

TABLE 4. ETIOLOGY OF STENOSIS (N = 103)

No. oj Patients

Type of Stenosis UK USA Total

Congenital 28 29

Acquired
Intubation 24 38 62
External trauma 1 1 2

High tracheotomy 2 2 4
Burn

Thermal 0 4 4
Chemical 0 1 1

Dystrophic cartilage 0 1 1

55 48 103

TABLE 5. METHODS OF LARYNGOTRACHEAL
RECONSTRUCTION (N = 103)

No. oj Patients
UK USA

Laryngotracheoplasty
Costal cartilage graft
Modified Rethi principle
Resection

52 8

3 21

o 18

o 1
. 55 + 48 103

tions, and several are now old enough to be in com

petitive sports, doing well with an unrestricted air

way.

DISCUSSION

The arguments for and against surgical recon

struction of the pediatric larynx and trachea have
been discussed in a previous publication." Two

arguments are proposed against operative interven
tion. First, it is stated that as the laryngotracheal
complex increases in size, the problem eventually
will be outgrown. While this may be true of con

genital subglottic stenosis, neither clinical observa
tion nor published data support this conclusion in
stenosis secondary to intubation, external injury, or

burns.

Second, it has been felt that extensive surgery on

the growing larynx may interfere with normal

growth, though experimental work" suggests that
this is not the case. Among the patients in this study,
none has any evidence of failure or retardation of

laryngeal growth. Many of the patients in the

5-year follow-up group are competing in athletic
events without unusual dyspnea. Physiologic studies
are presently being performed on those older pa
tients and on matched controls, and the results of
these studies are expected to show that normal

laryngeal growth patterns occur in operated pa
tients.

Prior to surgical reconstruction, all conservative

efforts to establish a satisfactory airway must be
considered. In the initial phases of injury when ac

tive infection with mucosal ulceration and subglot
tic granulation tissue is present, careful endoscopic
bouginage, removal of granulation tissue, local and

systemic steroid therapy, and culture and appro
priate antibiotic therapy, together with time, may
often allow satisfactory resolution and decannula
tion. In some instances, use of the laser or en

doscopic diathermy is advocated for the manage
ment of early subglottic stenosis. While this may be

appropriate under controlled situations, a word of

TABLE 6. METHODS OF LARYNGOTRACHEAL
RECONSTRUCTION IN CASES WITH 5-YEAR FOLLOW-UP

(N = 35)
No. oj Patients
UK USA

Laryngotracheoplasty
Costal cartilage graft
Modified Rethi principle

21 1

o 9

o 4

21 + 3514
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Fig.!. Laryngotracheoplasty. A) Thyrotomy with stepped incision in cricoid and upper tracheal cartilages. B) Distrac
tion of cartilaginous segments allowing access to lumen for resection of scar. C) Rolled Silastic stent in lumen, and car

tilaginous segments sewn in distracted position.

caution is necessary, since some of the most severe

stenoses that the authors have had to manage have
occurred in failures from these modalities of

therapy. In such circumstances it is impossible to

separate the injurious nature of the original insult
from the possible iatrogenic effect of the laser or en

doscopic diathermy.

Surgical reconstruction should only be performed
in those stenoses in which tracheotomy has been re

quired. The stenosis should be mature and the lu-

men either nonexistent or so small that decannula
tion in the foreseeable future would be impossible.
Vocal cord movement must be carefully assessed to

identify either paralysis or tethering due to scar.

With regard to choice of operation, the CCC and
LTP operations are largely but not completely in

terchangeable. In both operations, a preoperative
lumen must be present. For isolated, mainly anteri
or subglottic stenosis the costal cartilage graft pro
cedure is ideal. It is one surgical procedure, with no

Uning mucosa

Scar tissue

Perichondrium must face Internally
.

. Fig. 2. Costal cartilage graft (CCC). A) Midline incision through lower thyroid cartilage (inferior to vocal cords),
crICOId, and upper tracheal cartilages. B) CCC shaped to an ellipse for bolstering the anterior wall of laryngotracheal com

plex. C) CCC in place with lining perichondrium facing internally.
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Fig. 3. Modified Rethi procedure. A) Stepped incision with exposure of posterior cricoid lamina. B) Stenting with the
Montgomery Silastic stent. C) Stenting with the Aboulker Teflon stent.

stent, and extubation generally occurs about eight
weeks postoperatively. Also, in those patients in
whom little or no cartilage is present anteriorly,
and in whom the castellated incision is not then pos
sible, costal cartilage is preferred. Lengthy seg
ments of cartilage may be grafted into the trachea. 10

If there is mainly posterior subglottic scarring or

if there is an anterior glottic web coexisting with the
subglottic stenosis, the LTP is the operation of
choice. The disadvantages of the LTP relative to the
CCC include thenecessity for stenting and its atten
dant necessity for endoscopic removal. Further, the
presence of the stent itself induces granulation tissue

formation, especially at the anterior commissure,
which necessitates a variable number of endoscopic
procedures for its removal after the stent is out. This
accounts for the average extubation time of 31/2
months after stent removal.

If there is combined posterior glottic and subglot
tic stenosis, the Rethi principle of splitting the

posterior lamina of the cricoid followed by three or

four months' stenting is a reliable procedure. The
reliability may be increased by using the Aboulker
Teflon prosthesis rather than the Montgomery Silas
tic prosthesis. The former induces very little

granulation tissue formation, and since the stent is

long (Fig. 3C) it eliminates the problem of su

prastomal collapse that occurs immediately above
the tracheotomy stoma in younger patients.

The increased incidence of congenital subglottic
stenosis in the Evans series (UK) compared with the
Cotton series (USA) is puzzling. The high incidence
of congenital subglottic stenosis in the UK series is

supported by the review of subglottic stenosis of the

larynx in the infant and child by Fearon et al" who

reported that 80 % of their cases were clearly con

genital. The fact that congenital subglottic stenosis
is not a single entity but represents a variety of
histopathologic conditions has been reviewed re

cently by Tucker et al.12 It is also evident from the
review of Holinger et aP3 that acquired stenosis is

generally more severe and difficult to treat than is

congenital stenosis. Isolated congenital subglottic
stenosis requiring airway support is a rare lesion at

Children's Hospital Medical Center, Cincinnati.
Those few cases seen that have required airway sup
port have been managed, prior to 1977, by trache
otomy and a wait-and-see period for natural

growth. Only one (Table 4) required LTR. Since
1978, congenital subglottic stenosis requiring air

way support has been managed by the anterior cri
coid split procedure. 14

CONCLUSIONS

Not all cases of subglottic stenosis requiring a

tracheotomy in children require a laryngotracheal
reconstruction (LTR) .

Severe laryngotracheal stenosis in children that
has failed to respond to conservative management
should be considered for LTR.

In 103 cases of LTR, there is no clinical, radio-

TABLE 7. RESULTS OF LARYNGOTRACHEAL
RECONSTRUCTION IN CHILDREN

Not
Patient Series Extubated Extubated Mortality.

Total UK and USA
(N = 103) 93 9 1

5-year follow-up (N = 35) 33 2 0
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logical, endoscopic or functional evidence of change
in laryngeal growth patterns.

The costal cartilage graft (CCG) and laryngotra
cheoplasty (LTP) techniques are largely inter

changeable. However, isolated anterior subglottic
stenosis is preferentially treated by the CCG pro-

cedure. Isolated posterior subglottic stenosis or any
subglottic stenosis with an anterior glottic web is

preferably treated by the LTP technique. The mod
ified Rethi operation is reserved for combined sub

glottic and posterior glottic stenosis and for those
cases that do not have any lumen.
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�LEIGH LINGEMAN, MD (Indianapolis): Paul Ward has, as

usual, presented an outstanding paper which. has added very im

portant information to the study of the neurolaryngology. I hope
that this manuscript is published in its complete form because it's
one that has added so many things that we weren't aware of be
fore that all of us may need to refer back to this paper when con

fronted with some of these problems. I would like to ask Paul
about the future of the methods of documenting these studies that
he has shown today. It's not possible for most of us in this room to

have the equipment and the personnel that he has in Los Angeles,
but I would hope that there will be developments with cameras

that can be attached to the Machida or the Olympus flexible lar

yngoscopes in order to record laryngeal function which are not

too expensive and don't involve special personnel. In Indiana
we're putting together a package arrangement of a video camera

to make tapes and start to record some of these problems that he
has so beautifully demonstrated.

Dr. Tapia Acuna certainly holds the world's record for dealing
with nasopharyngeal angiofibroma. I guess 20 years ago I read
one of his papers that he had published, I think in the Archives,
and in it he reviewed 170 cases, which I thought was just fan
tastic. But now with 321 cases, it's hard to imagine anyone sur

geon who has had this much experience. He certainly has en

countered all of the problems that confront the surgeon who man

ages this type of tumor, and I would like to ask him several things.
First, he stated in his manuscript that he does not recommend

biopsy of the tumor, and I think we all agree with this except
under ideal conditions in the operating suite. He relies more now

on the CT scan and does not use much arteriography. Does he
think that the CT scan is accurate and reliable to distinguish be
tween rhabdomyosarcomas, lymphomas, lymphoepitheliomas,
choanal polyps, and other things that one may have to consider?

Second, what has his experience been with embolization tech

nique? In order to minimize the loss of blood we have been using
embolization methods for about three years and I'm impressed
with the blood that it saves. We have had one serious complica
tion where the neuroradiologist over-ernbolized with Gelfoam

getting into the middle cerebral vessel. The patient recovered

completely except for minimal involvement of his fingers. Third

ly, has the essayist ever seen a spontaneous regression of one of
these tumors in his experience, without any other treatment, and
has he seen patients who have been treated by various methods re

gress spontaneously, and does he have any real pearls of wisdom
on how to deal with the recurrences, either by surgery, use of
radon seeds, radiation therapy, and so forth?

JOHN KIRCHNER, MD (New Haven): Ladies and gentlemen,
Don Harrison's report reflects an experience with orbital surgery
that, I'm sure you all agree, is truly remarkable. How many of us

could report 527 transorbital operations? That's a lot of oper
ating, particularly in view of Don's many other duties - profes
sorial, administrative, research, political, literary, and so on. I
have a couple of slides I would like to show. Don pointed out a

very interesting piece of surgical technique which I think is worth
emphasizing and if you want to get into the sphenoid sinus, you've
got to go through the most posterior ethmoid cell, seen best on the
horizontal tomogram. Now, the trick is to find that posterior cell,
and after doing about 50 hypophysectomies, I realized that the
key was the posterior ethmoidal foramen. Once you find this
posterior ethmoidal foramen, the cell immediately below it is the
most posterior cell, and once you open that through the orbit,
you're looking at the anterior wall of the sphenoid sinus. Once you
open that thin bone, you're home.

The paper by Drs. Malmgren and Gacek reached me in New
Haven and I had the opportunity of going over it and I must say it
was a delight. This work has important clinical implications, par
ticularly in such things as unexplained forms of paresis, bowed
vocal cords, and the like. The work was done with precision; it's

beautifully documented and the authors have the foresight to

study the human larynx, since there is a great variation in the
speed of contraction of the PCA muscle among various mam

malian species. If you or I had to build a posterior cricoarytenoid
muscle, it would be pretty hard to improve on the present design.
We'd certainly provide the muscle with a high proportion of slow
ly contracting type 1 fibers, as the authors illustrated, so that the
degree of abduction would respond smoothly to respiratory
demands, but since the PCA also acts as an antagonist to the for
ward pull of the vocalis muscle during singing, these slow fibers
would help in the fine tuning of the tension in the vocal cords. But
then, what about the rapidly contracting type 2 fibers that the
authors showed? Now these fibers, like those found in the adduc
tors, suggest that the PCA may also participate in the reflex pro
tective closure of the larynx. I think this was a very important
paper and I think its implications will only be obvious as time

passes.

JOHN TUCKER, MD (Philadelphia): I would like to discuss the
excellent presentation of Drs. Malmgren and Gacek. I will speak
to their comment in the printed summary (as I did not have access

to the actual text) that little is known of human laryngeal muscu

lature and its innervation by illustrating recent work by Muller,
123
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O'Rahilly, and myself from the Carnegie Laboratories of Embry
ology in Davis, California, and the Laryngeal Institute at the
Hahnemann Medical College and Hospital in Philadelphia.

The human embryo at stage 23, the end of the embryonic
period proper, is approximately 8 postovulatory weeks old and 30
mm in length; the larynx within, here displayed in sagittal sec- _

tion, is 1 mm in height from the tip of the epiglottis to the base of
the cricoid cartilage.

The minuteness of the embryonic larynx makes it possible to il
lustrate the intrinsic laryngeal muscles and nerves over a rela

tively large area in any single organ section. Lack of mass density
allows not only discrete cellular tissue identification but also
makes possible the creation of graphic reconstructions. Illustrated
is a composite of the neuromuscular anatomy of the human lar

ynx: the cricothyroid muscles, other intrinsic muscles of the larynx
and their innervation, the superior laryngeal nerve and the con

necting branches of the inferior laryngeal nerve. In horizontal sec

tion with a silver stain, the recurrent nerve, the inferior laryngeal
nerve and its many fine fibers are traced to specific laryngeal
muscles, here the thyroarytenoid. Synaptic context, however,
within the muscles cannot be ascertained in the absence of elec
tron microscopy.

These comments may be viewed as an anatomical addition to

the author's excellent presentation of the physiologic aspects of the
human larynx.

V RICARDO TAPIA AcuNA, MD (Mexico City): Dr. Lingeman
spoke about biopsy. Really, the thing of it is that biopsy is not

necessary when we have some experience knowing these tumors

and it is dangerous because it brings hemorrhage, sometimes very

great, and so we don't think biopsy is absolutely necessary for

diagnosis. Clinically, on touching the tumor with care, and seeing
the location, so we make the diagnosis. Tomography is just an an

cillary, not for diagnosis really. Embolization - I have heard of
two very bad cases with embolization in Mexico. We remember
that these tumors are fed by the ophthalmic artery mainly, so we

can't do anything with it. But in cases like one of those I presented
this morning, when the tumor is invading the ptergyomaxillary
space, and the ethmoid sinus and the maxillary sinus, ligature of
the external carotid helps quite a bit, but not if the tumor is

dependent mostly on the ophthalmic artery. Spontaneous regres
sion - I remember in our times it was spoken about, but I am not

quite sure it was spontaneous. I have seen cases with recurrence

after ten years, like the first case I showed this morning. I believe
that residual tumor and recurrence have some difference. If a pa
tient has been free of symptoms for more than six months, and the
tumor comes back, maybe it's recurrent, not residual. But if it is

operated on and bleeding continues, followed by a nasal obstruc
tion in a short time, that is a residual tumor to me. Maybe one

year would be the limit to consider a recurrent and residual
tumor. After some attempts the operation is more difficult. The
more you operate on the patient, the more difficulty you have.

TREATMENT OF CARCINOMA OF THE EPIGLOTTIS (p. 44)
J. B. NADOL, JR., MD

HYPOTHYROIDISM FOLLOWING TREATMENT FOR
HEAD AND NECK CANCER (p. 51)
D. P. VRABEC, MD; T. J. HEFFRON, MD

SIGNIFICANCE OF POSITIVE BRONCHIAL CYTOLOGY IN PRESENCE OF

SQUAMOUS CELL CARCINOMA OF UPPER AERODIGESTIVE TRACT (p. 56)
J. T. JOHNSON, MD; J. TURNER, MD; A. DEKKER, MD; E. N. MYERS, MD, FACS

PATRICK DOYLE, MD (Vancouver): I have enjoyed these papers
very much. Dr. Nadol's paper on carcinoma of the epiglottis is in

teresting. I think that many of us have operated under the false

impression that a tumor of the lingual surface of the epiglottis is
more likely to extend to the base of the tongue than is a tumor of
the laryngeal surface. Certainly the findings in his study indicate
that we have to find either a very good method to determine
whether the preepiglottic space is involved, or those of us who
have been prone to irradiate these patients to full dosage for cure,
and then operate for failure, will have to take a look at primary
surgery. I have not had the clinical experience of tumors such as

this becoming nonresectable while under radiotherapy but will

certainly follow our patients carefully with Dr. Nadol's ex-

perience in mind. (

-Dr. Vrabec, I think, has brought up a very important point. In
head and neck disease treated by radiation therapy, we are deal
ing with a group of people who have many of the same symptoms,
such as fatigue, as the patient with subclinical hypothyroidism.
This makes mild hypothyroidism a difficult diagnosis and certain

ly his recommendation of doing serial TSH studies to determine
whether there is hypothyroidism present would appear to be ap
propriate. I would like to ask Dr. Vrabec whether he might con

.sider treating all patients in his group 3 and possibly his group 2

pa,�ients with small doses of thyroid hormone in an attempt to 'pre
vent the development of hypothyroidism. Some endocrinologists
feelthat this would reduce the risk of them developing primary
carcinoma of the thyroid gland.

I am convinced, Dr. Johnson. Your study proves to my satisfac
tion that bronchoscopy should be performed in the evaluation of

patients for possible second primary in the lung or metastatic dis
ease. Even more importantly, when that bronchoscopy is per
formed, they should have bronchial washings. We have not done
this routinely but I can assure you that I will begin. A few years
ago we studied a series of patients we had examined for car

cinoma of the hypoharynx and larynx using a ventilating laryngo
scope. We were concerned about the possibility of blowing tumor

cells into the lung but in the series that we followed for a mini
mum of three years, there was no evidence that we had produced
a metastatic lesion. Perhaps carcinoma of the larynx does not ex

foliate a significant number of malignant cells.

HUGH BILLER, MD (New York): These were three excellent pa
pers. Dr. Vrabec's paper re-emphasizes that hypothyroidism fol
lowing head and neck tumor therapy is a significant problem
which is often overlooked. Though the authors suggest routine

postoperative TSH studies at 3-month intervals in all cases, it is

apparent that case selection can be determined by accurate clini
cal assessment and the knowledge that demonstrating a myotonic
reflex of the biceps tendon is almost diagnostic of hypothyroidism
in this patient population.

Dr. Johnson's paper beautifully answers an important clinical
question which we all have encountered. We thank him for this
contribution. Dr. Johnson also arrives at a second conclusion
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which is of questionable validity. That is, that all head and neck
cancer patients should have bronchoscopy and washings. What is
the incidence of positive washings with a negative chest x-ray
study and subsequent development of a pulmonary carcinoma?
The authors in their paper describe one patient; is this the only
patient in a series of 100? If so, is a conclusion that all patients
need bronchoscopy washings warranted?

Dr. Nadol's paper arrives at a number of important conclusions
from analysis of his data. I am in complete agreement with all
conclusions except one. The conclusions in which there is agree
ment are 1) infrahyoid epiglottic cancers have a worse biologic
behavior than suprahyoid cancers; 2) though radiotherapy is

highly successful in curing suprahyoid carcinoma of the epiglottis,
radiotherapy failed significantly in the treatment of infrahyoid
cancer of the epiglottis; 3) the present T-staging for epiglottic can

cer lacks validity and treatment results based on this system are

inaccurate. Therefore, the present T-staging of epiglottic carcin
oma should be discarded until it is changed to reflect lesions of
similar biologic behavior. The introduction of suprahyoid and in

frahyoid position of the cancer into a staging system would cor

rect the present deficiencies. I disagree with the author's conclu
sion regarding therapy of T, and T2 infrahyoid supraglottic tu

mors. The data presented indicate that the survival with in

frahyoid tumors treated by radiotherapy is poor as compared to

those treated by surgery. In spite of these data, the author con

cludes that treatment protocol for these lesions should be a trial of
4,500 rads, utilizing surgery only if persistent disease is present.
This type of tumor assessment, after a trial of radiotherapy, is fre

quently advocated by radiotherapists with the inference that if
the tumor responds it indicates that there is a good chance of cure.

This inference is erroneous. The clinician recognizes that in 90 %
of the cases there will be a response with disappearance of the
tumor, yet there is ample evidence from large series of planned
preoperative studies that there is no correlation between a

response to a trial dose and cure. In other words, infrahyoid car

cinoma of the epiglottis evaluated after 4,500 rads will not be
detected clinically, and most of these tumors will recur, resulting
in a poor survival compared to surgery. It is difficult, therefore, to

agree with the author's conclusions which advocate radiotherapy
for a tumor that has been demonstrated, both by the data pre
sented and by the data in the literature, to have a better cure rate

by surgery.
.

JOSEPH NADOL, MD (closing): I thank both discussants for their
comments. As I mentioned in the course of the paper, we do not
have enough data from this group of patients to make any valid
statistical evaluation of surgical treatment. However, it well may
be that one of the implications of this study is that, for primary in

frahyoid epiglottic carcinomas, surgery is a better treatment; but
this remains to be proven. I did not present my personal treat-
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ment protocol to this audience, but it appears in the final text,
and it is to this that Dr. Biller's comments refer. I accept his
criticism.

DONALD VRABEC, MD (closing): Dr. Doyle asked about possibly
maintaining all postoperative and postradiation patients on small
doses of thyroid. I have discussed this possibility with a number of

endocrinologists at our clinic and I have not been able to get a

consensus in this respect. I generally prefer to follow the patients
until the TSH rises and then administer replacement thyroid ac

cording to the recommendations that I made a few moments ago.

Dr. Biller's comments about demonstrating hypoactive reflexes
in the clinic, of course, are true in a profoundly hypothyroid pa
tient. The thrust of my paper was to identify these patients before
they developed a clinically hypothyroid state. The TSH level is a

sensitive and reliable parameter of thyroid function. When thy
roid function begins to decrease, the TSH level will rise and this
stimulates the thyroid to produce adequate thyroxine to maintain
the patient in a euthyroid state. It is'during this interval that
thyroid replacement therapy should be initiated. Otherwise, the
TSH levels will continue to rise as necessary to stimulate the
gradually failing thyroid gland. Eventually, a point will be
reached where the thyroid will no longer be responsive to TSH

regardless of the levels obtained; It is at this point that the patient
begins to develop a clinically hypothyroid state.

Dr. Doyle mentioned the possibility that elevated TSH levels
may lead to carcinoma of the thyroid. This, as well as adenomas
of the pituitary, have been reported as a consequence of pro
longed elevated TSH levels. My recommendation is to determine
the TSH level periodically. It is a simple, inexpensive and reliable
indicator of thyroid function. TSH levels fall rapidly once

replacement thyroid therapy is initiated.

JONAS JOHNSON, MD (closing): I would like to thank the
discussants. We too have questioned the cost effectiveness of doing
routine bronchoscopy and bronchial cytology in that of our 100

patients, we only really found 1 patient in which an unsuspected,
unknown primary was found. I think it remains to be seen if it is
cost effective in terms of uncovering unknown primaries. We did
encounter, during the year we did this study, a number of pa
tients who had abnormal chest x-ray films and abnormal bron
chial cytology, and they were not part of the study. It may be that
as things eventuate, this information (bronchial cytology) will be
most useful in evaluating the patient who has a head and neck

primary and a chest x-ray film abnormality, because if we find

malignant cells in cytology, I think you have every reason to

believe that your chest x-ray film abnormality represents a

metastatic or a second pulmonary carcinoma and not cells des

quamated from above.

LAUYNGEAL REINNERVATION FOR UNILATERAL VOCAL CORD PARALYSIS:
LONG-TERM RESULTS (p. 59)

H. M. TUCKER, MD; M. RUSNOV, MA.

PANENDOSCOPY FOR SECOND PRIMARIES IN HEAD AND NECK CANCER (p. 62)
R. H. MAISEL, MD; H. VERMEERSCH� MD

HERBERT DEDO, MD (San Francisco): First of all, in regard to

Dr. Tucker's paper, I agree with him that Teflon injection is the

procedure of choice for paralyzed vocal cord - and then we part
company. I find it difficult to understand if Teflon injection gives
reliable and good results cheaply (the way I do it, of course, is
with indirect laryngoscopy so it is under local anesthesia) why a

person should have a general anesthesia procedure. The second

problem I have is with selecting patients who "have a greater
need for their voice." I think housewives and surgeons are enti-

tled, if they get a paralyzed vocal cord, to have the best procedure
just like singers and politicians. I think that it takes about 10
minutes to do a local anesthesia-indirect laryngoscopy-Teflon in

jection, of which 9 minutes are spent achieving anesthesia, and I
think that an hour or an hour and a half of general anesthesia sub

jects the patient to more risk and expense. I find that the results
are reliable and, frankly, I think it's difficult to improve on the
level of voice improvement that we are getting with Teflon injec
tion. I have many preoperative and postoperative recordings, but



126 DISCUSSIONS

we're short of time. Many of you have done Teflon injection, and
have seen that the patient with the breathy kind of voice before
Teflon injection cannot only be brought up to the breathy
phonatory voice that Dr. Tucker presented on the tape, but with
Teflon injection can be brought up to a fully solid phonatory
voice. I do not like Gelfoam injection, which is referred to in his

paper, because I feel it causes severe scarring which has made it

difficult, in a couple of my-patients, to inject Teflon later when it
was necessary, and I've seen it cause a granuloma which required
removal. I think that the basic problem here is that Dr. Tucker

says that Teflon injection does "suffer from a failure to restore ten

sing capability in the vocal cord, and with this the ability to

regain good pitch control." I think that it's pretty clear to those
who have done Teflon injections that all that is necessary is to

have a rigid bar down the center of the larynx. If the paralyzed
vocal cord edge is straight and in the midline, it is not necessary
for that vocal cord to vibrate to have a perfectly good voice. The

quality of the voice depends on the effectiveness with which the
other vocal cord can be tensed, adducted and used to phonate,
and we've been able to get such good results with Teflon injection,
that I do not think that neuromuscular graft is a desirable alter
native. There is neither reliable evidence at the present time that
it re-establishes effective motion in the thyroarytenoid with
unilateral paralysis (or in the posterior cricoarytenoid with bilat
eral paralysis) or that it achieves better quality voice than Teflon

iE�_ction for unilateral recurrent laryngeal nerve paralysis.
The other .paper, by Dr. Maisel, represents an enormous

amount of work as any of you know who have reviewed the re

cords of 400 patients. I agree with his philosophy that the patient
should not be subjected to major cancer surgery if it is not going to .

be of benefit. I agree that chest x-ray study, not bronchoscopy, is
the appropriate means of screening for lung metastases. The key
question raised by this paper is whether esophagogram and

esophagoscopy should be routinely performed in all oral and oral

pharyngeal cancers. An esophagogram is not expensive or risky
and it demonstrated 2 of the 4 esophageal cancers found in 211 '

oral or oral-pharyngeal cancers. Thus, 100 patients would require
rigid tube esophagoscopy to diagnose one esophageal cancer not

detectable by an esophagogram. I have some difficulty advising
that this be a routine procedure in such patients for three reasons:

1) the cost; 2) the risk of extended general anesthetic and a rigid
tube esophagoscopy, which has a risk, according to the literature,
of about one half of one percent that just about cancels the advan

tage of doing it; and most importantly 3) the 5-year survival is not

likely to be enhanced, as the authors say in their paper. They have
not followed these patients long enough.

In summary, I don't mind if they want to do an esophagogram,
with esophagoscopy as an investigative test or on an experimental
protocol on oral and oral-pharyngeal cancers. Perhaps they can

still delineate a subgroup where the yield is higher and the cure

rate is improved, or operation rate and morbidity are demon
strably reduced; Until then, I do not feel routine panendoscopy is

mandatory in all head and neck tumors, or all aerodigestive tract
tumors. I think it should be decided on an individual basis.

ROBERT LEWY, MD (Chicago): When Dr. Tucker presented his
original paper on the neuromuscular transplant operation at the
American Laryngological Association in Boston in 1977 he refer
red to apparent success in 6 of 9 pases. In the discussion of the

paper and using the Teflon injection technique as a standard it
was shown that in Dr. Dedo's long series there was a 95% success

rate as compared with Tucker's 662/3 %. There was as well a 90%
success rate in the series of 1,300 cases reported before this As
sociation from accredited investigators from around the United
States. Now we are presented with 31 cases observed for at least
one year, with 4 failures, approximately an 88 % success rate.

I do not understand why these lesser results of small series
should persuade us that the neuromuscular transplant operation
ought to be reserved for so-called "valuable voices." This seems to

be a triumph of hope and expectations over reality. I must express
serious concern about a concept that reserves a different and as

yet unproven and more extensive operation for "valuable voices."
Would a 19-year-old boy have a "valuable voice?" All voices
should be considered valuable and all should have the operation
which a generalized experience establishes as best. We want no

double standards in surgery.

There is no substantial evidence that proves the voice print bet
ter for the evaluation of vocal cord procedures than the spec
trograph studies of the individual vibrations and sound formants.
The relative clarity of the individual vibrations of the spec
trograph tell us as much as the voice print, if not more. Both have
.research potential. In any event this only provides documenta

tion; how the voice sounds to the human ear is decisive.

I have not asked for the results in the unilateral neuromuscular

transplant operation in other hands. For the neuromuscular
transplant operation for bilateral vocal cord paralysis, results in

other hands have not been encouraging.
HARVEY TUCKER, MD (closing): I would like to thank both of

the discussants and I will try to briefly discuss the questions they
have raised. First, just as Dr. Lewy has pointed out, there have
been some surgeons who have not been able to reproduce the suc

cess we have reported in reinnervation for bilateral vocal cord pa
ralysis, but not all surgeons have been able to reproduce Dr.

Lewy's or Dr. Dedo's results with Teflon injection for unilateral

paralysis either. The vast majority of patients in my own practice
are treated with Teflon injection as the procedure of choice for
unilateral paralysis, as I showed on the slide, with good results.
Nevertheless, some of them develop granulomas, sometimes the
Teflon shifts, and the voice results are not always satisfactory.
The one big advantage of nerve-muscle pedicle reinnervation, be
sides the possibility of a very good voice result, is that it does not

preclude any other technique. Once Teflon has been placed, it is

difficult, if not impossible, to remove it or to do anything else
useful towards restoring the voice. I have also pointed out, or at

least tried to point out, that I do not suggest that this procedure
should replace either Teflon or surgical rriedialization. When new

ideas come along, someone must be in the forefront and be willing
to attempt a controlled experimental study to determine if it has

any value. Others will have to wait and see if they agree with me,
if they choose to try this.

. Essentially, there is no one technique that will fill the needs of
all patients. We need to use the technique that will best solve the

problem at hand. I believe the technique is excellent for infants

particularly because there is so little available space within the in
fant larynx. I am glad to see that this technique of spontaneous
respiration and insufflation is not a lost art because it looked like it
was becoming so. Finally, I would like to say that if you have a

technique that is satisfactory and everybody is comfortable and
relaxed using it, there is no need to make a c

HUGH BILLER, MD (New York): I would like to suggest that the

etiology of the laryngeal problems related to the nasogastric tube
is not position, but is due to reflux from a pre-existing hiatal her
nia. This is the major factor related to laryngeal injuries.

GABRIEL TUCKER, MD (Chicago): In listening to Dr. Friedman's
paper, one point that came across to me was the state of con

sciousness, in that the tube stayed only in the midline when the

dog was asleep. Consider the anatomic relationship between the
posterior plate of the cricoid anterior to the pharyngoesophageal
lumen and the vertebral body behind it. If a patient is awake and
moving the chances that these bony structures will force the tube
away from the midline are much more likely than in the patient
whose consciousness is suppressed. I wonder if, when considering.
this problem in a prospective fashion, we might not find that the
formation of such ulceration and the level of the patient's con

sciousness are really related.
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LARYNGEAL COMPLICATIONS OF NASOGASTRIC TUBES (p. 67)
R. A. SOFFERMAN, MD; R. N. HUBBELL, MD

LARYNGEAL INJURIES SECONDARY TO NASOGASTRIC TUBES (p. 71)
M. FRIEDMAN, MD; H. BAlM, MD; V. SHELTON, MD;

M. STOBNICKI, MD; T. CHILlS, MD; T. FERRARA, MD; E. SKOLNIK, MD

ANESTHESIA FOR LARYNGEAL LASER SURGERY IN THE
INFANT AND CHILD (p. 77)

W. M. BRUMMITT, MD; B. FEARON, MD; 1. BRAMA, MD

STUART STRONG, MD (Boston): First I will address myself to Dr.
Sofferrnan's presentation, on the traumatic effects of nasogastric
tubes. His clinical study has drawn attention to a common prob
lem which on occasions, of course, may lead to a fairly serious

complication: immobility of the cords in the midline. I think he
very correctly lays the blame on the villain, namely, the nasogas
tric tube. I think it may be in order if I chide him very gently
about the use of the expression "vocal cord paralysis" because I
don't think he wants to imply that there is a neural problem. The
use of "paralysis" should be restricted to neurogenic disease, but it
is so firmly entrenched in the vernacular, that it is not likely that
people will change. "Vocal cord paralysis" is really a misnomer
for fixation in situations such as these; it takes very little edema
around the cricoarytenoid joint to interfere with abduction. I con

gratulate him on his study.
Dr. Friedman's paper addresses itself to a similar problem. Dr.

Friedman has drawn attention particularly to the flora likely to

be encountered in the presence of ulceration; it is usually a Gram

negative flora. His experimental study in dogs stresses the signif
icance of the position of the tube; this had not occurred to me. His
clinical study indicates that it is in the midline just occasionally
and he rightly concludes that this probably explains the relative

infrequency of the complication. I congratulate him on an ex

cellent study. I would like to know how he lateralizes the tube. As
the tube usually falls in the midline, how does one keep it on one

side? My conclusions from these two beautifully documented and
presented papers are that we should beware of the symptomatic
patient, remove or change the tube if it's possible, and if we're go
ing to use antibiotics because of the presence of ulceration,
remember that the flora is likely to be Gram-negative.

I suppose that I am a very unlikely discussant of Dr. Brummitt's
presentation on anesthesiology. However, maybe I am not so bad
ly qualified to do so because at one time in my training I took six
months of anesthesia. In addition, of course, we as otolaryngolo
gists are the ultimate consumers of sophisticated anesthesiology
and can, therefore, offer constructive criticism. This is an old
technique and he has revisited it. As I see it, there are several ad
vantages: the technique provides an excellent unobstructed view
of the posterior two thirds of the glottis, there is no flammable
material in the airway, and it is ideal for infants, especially for
pretreatment evaluation. The disadvantages are several: sudden
airway obstruction at the moment of induction in the presence of
a partially obstructive lesion such as papillomas, inadequate
separation of the cords anteriorly so that it is very difficult to
dissect on one side without damaging the other side when the
cords have not been splayed apart by the presence of a tube, lack
of freedom of movement of the tip of the laryngoscope because the
laryngoscope must be perfectly aligned at all times, and difficulty
in preventing particulate matter, debris and blood from escaping
into the tracheobronchial tree.

DOCUMENTATION IN PEDIATRIC LARYNGOLOGY (p. 80)
B. BENJAMIN, FRACS

PSEUDOLARYNGEAL PARALYSIS: A POSTINTUBATION COMPLICATION (p. 85)
S. R. COHEN, MD

BLAIR FEARON, MD (Toronto): Dr. Benjamin's presentation
needs no discussion. It certainly speaks for itself. It's always a

delight to see Dr. Benjamin's illustrations, and may I say that
from the colonies (former colonies), we use the word Doctor rath
er than Mister. The illustrations are certainly beautiful and mean

an awful lot of work on the part of Dr. Benjamin in getting such
excellent illustrations. The time and effort taken to accomplish
this is much greater than most people realize. We want to thank
Dr. Benjamin for his beautiful presentation.

We enjoyed Dr. Cohen's presentation as well. However, I think
the term "pseudolaryngeal paralysis" is a misnomer and rather

misleading and exhibits a misdiagnosis in these cases before they
were seen by Dr. Cohen. We have seen many interarytenoid fixa

tions, but always associated with other laryngeal stenoses, glottic
and subglottic; I don't recall one case of an isolated interarytenoid
fixation without these other complications. Dr. Cohen mentioned

arytenoidectomv not being a part of the management. In this we

don't agree completely because in one instance we were able to

successfully re-establish the airway by doing an arytenoidectomy
and lateralization of the anterior part of the same cord using the
laser, and this proved to be successful. Otherwise we have nothing
to add to the treatment he outlined. The problem is a difficult one

and certainly takes a lot of time and effort to re-establish the
child's airway by the methods that he had outlined.

We wish to thank both of the speakers for their excellent
presentations which will add a great deal to our knowledge. I
would just like to make a comment about Dr. Strong's comment
on the need for tubes to see the anterior commissure of the larynx.
This technique described by Dr. Brummitt doesn't preclude the
use of an endotracheal tube if one so wishes. But certainly the
visualization given by this technique as Dr. Brummitt described,
without the use of a tube, is of tremendous benefit to us in doing
this laryngeal surgery.



128 DISCUSSIONS

BILATERAL VERTICAL PARTIAL LARYNGECTOMY FOR

BIL!,-TERAL VOCAL CORD CARCINOMA (p. 91)
H. F. BILLER, MD; W. LAWSON, DDS, MD

CHARLES NORRIS, MD (Philadelphia): This paper by Drs. Biller
and Lawson represents another worthy effort to advance the fron
tiers of conservation surgery. One is reminded of a line from one

of the musicals (I believe it was Oklahoma) which went, as I re

call it, "We've gone about as far as we can go." The operation de
scribed does seem to be sound in the mechanical principles in

volved and if resections of this magnitude can be accomplished
with preservation of adequate airway, glottic closure and rapid
rehabilitation of swallowing without aspiration, this technique
should certainly find the useful field of application.

Precision in diagnosis is, of course, an extremely important part
in case selection, with accurate delineation of the margins of the
lesion. For this type of case which Dr. Biller is dealing with, the

tomogram, laryngogram and postlaryngogram tomogram, of
course, are very valuable. However, I continue to feel that direct

inspection with magnification is equally important. Our favorite
combination for this part of the evaluation is a Holinger anterior
commissure laryngoscope used with a Storz-Hopkins telescope, of
the type used in open-tube bronchoscopy. This combination to me

seems to be more versatile and more satisfactory than the ordinary'
type of microlaryngoscopy. Neuroleptanesthesia, if feasible, is
more satisfactory than endotracheal for this maneuver.

Following preliminary inspection with the hand-held laryngo
scope, a telescopically magnified view of the posterior border of
the lesion and the immediate subglottic region posteriorly is ob
tained; this posterior subglottic region, I think, is the most critical
area. The Lewy suspension apparatus is then attached and the tip
of the laryngoscope advanced to a point just above the glottis;
then using one cord margin, or the other, as the point of reference
for determining downward extension, the lower border of the le
sion, extending toward the subglottis, can be determined by using
the forward or right angle telescope with an accuracy range of 1-2
mm. This is accomplished by measuring the distance through

which the telescope is advanced or retracted between the cord

margin and the lower border of the lesion, measuring at the upper
end of the stabilized laryngoscope. If endotracheal anesthesia is

used, the more slender laryngoscope, of course, would be more

satisfactory.
I have to ask Dr. Biller whether he feels that conceivably split

thickness skin grafts might be a practical alternative to the skin
flaps which have been used as part of his technique. These have
worked very well for us through the years, since we-described
what we call an extended frontolateral partial laryngectomy in
1958. The grafts, which are 0.03-0.05 ern (0.015-0.0l8 in) in

thickness, invariably take well and the configuration of the glottis
can be controlled to some degree by shaping the foam rubber
mold which is encased in a finger cot with a sharp anterior
border. In Dr. Biller's procedure, this might conceivably offer the
advantage of a l-stage procedure and avoid the problem of
growth of hair inside the larynx in a patient who has no nearby
areas of skin' which are free of hair. I think many of us will look
forward to trying this technique. We're grateful to Dr. Biller and
Dr. Lawson for bringing their work to us.

HUGH BILLER, MD (closing): There is no doubt that a l-stage
reconstruction is the ideal, but, unfortunately, in extended pro
cedures there are many variables that cannot be controlled in a

l-stage procedure. Therefore, I think that in this particular type
of resection the fact that it is staged is a disadvantage because it
takes longer to rehabilitate the patient. But you can observe the
wound and, therefore, control the wound and I think this is a

great advantage. The split-thickness skin grafts heal with some

degree of scarring, whereas the full thickness flap gives you a little
more bulk and less subsequent scarring. As Dr. Norris says, if it is
a hair-bearing area in that particular patient, it's a big disadvan
tage and one has to remove the hair completely or use a dermal
type of flap.
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UPDATE ON VOICE RESTORATION FOLLOWING
TOTAL LARYNGECTOMY

INTRODUCTION

PAUL WARD, MD, CHAIRMAN

I'm delighted to introduce this panel and to make
some preliminary remarks. We have been attempt
ing to create air conduits for voice restorations with
pulmonary-to-esophageal air flow almost since the
first laryngectomy was performed over 100 years
ago. Many of you in the Association, and our guests,
have been involved in the experimental efforts to

develop this type of procedure. We often have been

very disillusioned with the clinical results after

hearing an initial glowing report. I think most of
the procedures that we're going to hear about this

morning may still have some deficiencies, but they
are a remarkable improvement on everything that

we've previously done. The really remarkable thing
is that while all of us were lasing, hazing, recon

structing and destructing, the' fact was that the
model was already present. The patient who stabbed
himself with the ice pick, thereby creating a fistula,
and then daily dilated it, knew already that a punc
ture was a technique-to use. That's what we're go
ing to hear about today. I think our experiences
with these techniques are similar to those being
reported. There are many successes and only a few
failures which is vastly different from our ex

perience of other types of neoglottic reconstruction.

TRACHEOESOPHAGEAL PUNCTURE FOR
ALARYNGEAL VOICE RESTORATION (p. 94)

B. G. WOOD, MD; M. G. RUSNOV, MA; H. M. TUCKER, MD; H. L. LEVINE, MD

LIMITATIONS OF THE BLOM-SINGER TEC;HNIQUE FOR
VOICE RESTORATION (p. 97)

J. O. DONEGAN, MD; J. L. GLUCKMAN, MD; J. SINGH, MD

FURTHER EXPERIENCE WITH VOICE RESTORATION AFTER
TOTAL LARYNGECTOMY (p. 100)

M. 1. SINGER, MD; E. D. BLOM, PhD; R. C. HAMAKER, MD

VOICE BUTTON PROSTHESIS REHABILITATION OF THE LARYNGECTOMEE.
ADDITIONAL NOTES (p 105)

W. R. PANJE, MD; D. VANDEMARK,PhD; B. F. MCCABE, MD

Comment

VOICE RESTORATION AFTER LARYNGECTOMY
WHERE DO WE STAND IN 1981?*

JEROME C. GOLDSTEIN, MD

ALBANY, NEW YORK

Efforts at vocal rehabilitation after laryngectomy
have occupied surgeons' imaginations since Billroth's

first laryngectomy in 1873. Table 1 lists what I con

sider to be the more obvious ideal features of such

From the Division of Otolaryngology, Albany Medical College of Union University, Albany, NY.

Presented at the meeting of the American Laryngological Association, Vancouver, British Columbia, May 10-11, 1981.
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TABLE 3. PUNCTURE TECHNIQUE "FAILURES"TABLE 1. FEATURES OF AN IDEAL VOICE PROSTHESIS

Self-retaining
Maintenance-free

"No hands"

Cosmetically acceptable
Affordable

No aspiration
Uncomplicated surgery

rehabilitation. I agree with the Cincinnati group
that if the laryngectomized patient is capable of ob

taining a good esophageal voice, this would satisfy
most of the requirements listed. You should be
aware that in the best of hands up to 60 % of pa
tients are capable of developing a good esophageal
voice. Note, I said "in the best of hands." This situa

tion obtains only in scattered areas of our country. I

am impressed that in many large geographic areas

efforts to teach esophageal speech are rather feeble.

What, in 1981, represents the best rehabilitation
for those patients who cannot develop satisfactory
esophageal voice? Until very recently, I was im

pressed that the puncture technique, first intro

duced by Reese Guttman in 1931 and reintroduced

by Drs. Blom and Singer in 1979 and facilitated by
the development of their duckbill prostheses, offers
the best alternative. Many of us are indebted to Dr.

Singer and his group, as Dr. Ward commented, for
their graciousness and generous giving of time and
effort to introduce this technique to so many of us

firsthand. Table 2 lists the Albany results of our first
26 tracheoesophageal punctures. I agree with the
Cincinnati group that voice attainment alone can

not be the sole criterion for success. Table 3 lists our

failures. For example, one patient I have listed as a

failure had an excellent voice with his duckbill pros
thesis but this man, both before and after puncture,
had an unusually large amount of tracheal mucus.

He spends his days playing cards and he gets so

much mucus on his hands when he uses his duckbill
that he finds it impossible to play cards or even eat

in public. Therefore, he has reverted to using his
Servox and I can't honestly count him as a successful

puncture result. We have found the air-blowing test

prepuncture not to be reliably predictive of success

or failure.

For some time now, I have agonized 'over why
our results are so poor by comparison to other pub
lished series. I visited Indianapolis twice myself; I
have sent four dedicated speech pathologists there.

Certainly, my group performs the necessary techni-

TABLE 2. RESULTS OF TRACHEOESOPHAGEAL
PUNCTURE FROM ALBANY AND VA MEDICAL CENTERS

No. %

Excellent 13 50.0

Midrange 3 11.5
Poor/failure 10 38.5

26 100.0

No. %

Failures

Achieved voice

No voice achieved

10/26

7/10

3/10

38.5

70.0

30.0

cal aspects adequately so why don't our results
mimic theirs?

Let me tell you that my speech pathologists are a

very intense and compulsive group. Dr. Singer can

corroborate that. Their success rate of producing
esophageal speech approximates 40 % at the Medi
cal College and ·50 % at the VA Medical Center.
The only patients I puncture are those who have
failed to develop esophageal voice after intensive ef
forts. My puncture patients, and those in Cincin

nati, represent a select-biased group who are unable
to develop esophageal speech after intensive ther

apy. It seems reasonable to suggest that quite pos
sibly some of these fail because of anatomical or

physiological problems. Conversely, I wonder what
the success rate for esophageal speech is in other

places such as Indiana and Iowa. Perhaps their ru

ral population is too scattered to receive concen

trated lessons as they do in Albany. Are patients be

ing punctured successfully in these areas who, if

they lived, for example, in Albany or Cincinnati,
might become good esophageal speakers? Dr.

Panje's patients who vacillate between using eso

phageal speech and his button are intriguing. I ga
ther from Dr. Panje's presentation that some of his
patients are having problems with spasm of the
pharyngoesophageal segment. It is difficult to

understand how prolonged stenting of the fistula
resolves that problem.

I now show you the slide of a gentleman unable
to utter a sound through his duckbill prosthesis de

spite radiographic evidence of an obviously satisfac

tory fit. Dr. Singer's theory of spasm of the pharyn
goesophageal segment seemed a likely explanation
for this failure. I did not adequately understand his

injection technique from his Phoenix presentation
but he was kind enough to give me more proper di
rection by phone. After the injection of 10 cc of 2 %
lidocaine (Xylocaine) into the prevertebral area

from C2 through C6, this patient not only suddenly
could speak well with his duckbill but he mani
fested a good esophageal voice, something he pre
viously could not obtain. I agree with Dr. Singer's
sentiments that this spasm appears to represent an

anatomical reason for the failure to develop esopha
geal speech. This is an exciting concept given the

premise that attainment of good esophageal speech
is the best method of rehabilitation following laryn
gectomy; if myotomy will significantly increase the

percentage of esophageal speakers, it will represent
a significant contribution. We in Albany have em

barked on a study where we will perform myotom
ies on people who cannot accomplish esophageal
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speech and then resubmit them to the speech thera
pist for further lessons. We hope to have a report for
you next year on the results of this effort.

DISCUSSION

BENJAMIN WOOD, MD (Cleveland): In reply to Dr. Goldstein's
comment, the members of the Cleveland Clinic Department of
Otolaryngology and Communicative Disorders usually obtain
preoperative speech pathology consultations. This amounts to an

overview of all the modes of communication available to the total
laryngectomy patient. Many patients are utilizing artificial de
vices when discharged from the hospital and are strongly en

couraged to pursue esophageal speech training. In only excep
tional circumstances will I perform a TEP before 4-6 months
postoperatively, therefore, there is more than adequate time for
patients to develop an alternative mode of alaryngeal com

munication.

MARK SINGER, MD (Indianapolis): The question comes up
regarding esophageal speech failure and what is better; I don't
think that can be answered. There are a number of studies cur

rently assessing the aerodynamic and speech parameters of
tracheoesophageal speech versus esophageal and I think that we'll
learn a lot from them in the future. As Dr. Goldstein mentioned,
it is quite fascinating to see an esophageal speech failure blocked
with lidocaine and suddenly acquire speech for the duration of
the anesthetic. If you use Marcaine you can get about 4-6 hours.
The speech acquisition rate of conventional speech in our com-
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munity is 85 % , and I question that because I've seen some of these
patients and I don't think they are fluent. But they do have some

speech. Our largest group of speech failures, who have now been
punctured, are not patients who have spasms, but who have failed to
learn conventional speech, either because of lack of motivation to
do that, or inaccessibility to a speech therapist. They may learn
esophageal speech after puncture as they gain the feel for esopha
geal air flow, and can elect to abandon the voice prosthesis if that
is their choice.

WILLIAM PANJE, MD (Iowa City): We feel that the interim or

stenting phase after creation of the TE fistula until insertion of the
voice prosthesis is very important in the final achievement of use

ful prosthetic/TE fistula speech. The patient learns that the stent

(No. 14 French Coude catheter or silicone tube) can be easily in
serted through the fistula site, which will allow preservation of
the fistula and prevent aspiration. He also learns TE fistula speech
during this time. By removing the stent for short periods (30
minutes) during the day he can practice speaking. The patient
realizes that he creates the sound that is needed for speech and not
a piece of "magic" rubber (voice prosthesis or duckbill). He also
experiences the least amount of air resistance during sound gener
ation when the fistula is free of any valves or tubes. Likewise,
once a patient is fitted with the voice prosthesis, duckbill or what
ever, and for some reason is unable to reinsert the prosthesis, he
knows that the stent can usually be reinserted, that speech can still
be achieved on removing the stent, and that an appointment can

be made for further evaluation. Finally, by not rushing prosthesis
insertion following creation of the TE fistula, we have noticed
better patient acceptance of the prosthesis and minimal pharyn
geal spasm findings.

ROLE OF CHEMOTHERAPY IN THE MDLTIDISCIPLINARY APPROACH TO
ADVANCED HEAD AND NECK CANCER: POTENTIALS AND PROBLEMS (p. 108)

T. J. ERVIN, MD; D. D. KARP, MD; R. R. WEISCHSELBAUM, MD;
M. R. POSNER, MD; R. L. FABIAN, MD; D. MILLER, MD

WILLIAM TRIBLE, MD (Washington): I want to thank Dr. Ervin
for sending me the paper quite a bit before last night and he also
sent me an additional paper. I think perhaps he thought I
wouldn't understand this paper if he didn't send me the pre
liminary paper. But the two papers on the "state of the art" are

very hard to discuss. If you noticed on his last chart, it's dated
1981. One can't help but have a sense of deia vu when you hear
these papers; this is what we heard on radiotherapy ten years ago;
should we give it preoperatively, should we give it postopera
tively, what is the dose, the tumor burden, and when should we

operate in relation to radiotherapy? We're now having the same

problems with chemotherapy. Instead of the radiosensitivity of
cells, now we're talking of clonagenic assay, and how clones
develop; will so much chemotherapy carried over a prolonged
period of time develop resistant clones that cannot be well treated
later? Also, how much should the local resection be? Can we

operate less because they have had the chemotherapy than we

would otherwise? This is the same question we had with radio
therapy. The answer is, we should probably do as big an opera
tion as we would have done, but in practice we often hedge. The

shrinking of the tumor to an hypoxic core, but leaving a few little
nests of tumor cells around, is exactly the same with chemo

therapy as with radiotherapy. As to the effect on wound healing,
I believe this is a very good scheme with a minimal effect on

wound healing with the 3-drug therapy. Again, as with the

papers on adjuvant radiotherapy, retrospective studies all look

very good, and randomized prospective studies don't seem to look
quite as good. There is a great advantage to chemotherapy; it can

be repeated, and we have many modalities with the different
drugs and their combinations. Apropos of an update, as a part of
the American Society ofClinical Oncology meeting in Washing
ton two weeks ago, there was one paper stating that low-dose
methotrexate was about, as good as high-dose methotrexate - so

things go in cycles. At our institution we do use the platinum bleo
mycin methotrexate (PBM) combination. It is stressed in the writ
ten paper, but I don't think I heard it here, that the maximal
tumor effects seems to be about six weeks. I thought this was good
information brought out. The other was the name (I like this
phrase) "induction chemotherapy" for what they're talking
about. I don't like the phrase "neoadjuvant." I know what "adju
vant" means and I'know what "neo" means, but the combination
doesn't seem quite right. He uses "induction" in his written paper
almost entirely and it's a happier phrase. The point of this therapy
is to treat micrometastases and improve our long-term results. If
picking class III and class IV patients, you're going to have distant
metastases, and this is always somewhat discouraging. I was a lit
tle confused about some of the data in the presented paper; at
least some of the patients would have gone from a IV to a III since
most of the cases were stage IV; that would leave 35 stage IV pa
tients and only 4 stage III patients. - I would highly recommend
the written paper. The references to it are very up to date.
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THOMAS ERVIN, MD (closing): I just have two quick comments.

One is that what I meant by "updating" of the tumor is going
from a stage IV to a stage III, for example, so that, "in fact, 60 % of
the patients were improved by staging and I think you will have
to analyze that. The other thing is that I would just suggest that
you bear with the medical oncologist in all these approaches that
you are reading. If you have the experience to know what it's like
to deal with breast cancer and to wait for seven or eight years
before any concensus at all is available, and it is still hotly
disputed, then it's not unreasonable to think that something such
as this multidisciplinary approach, which has so many variables
(the timing of the surgeon, the amount of radiation, the dose, the
resection margins, the amount of drugs, which drugs are the

best), will be inconclusive for some time to come. I think it's im

possible to expect firm conclusions from these kinds of studies
while the creative effort is still at its maximum. I think when

everybody comes down to a concensus about chemotherapy, and
how it should be given, then the randomized trials, the prospec
tive trials, will be very clear. They will be done. They will be

organized, and I think it will be conclusive. I think that ran

domized prospective trials, at this point, are going to be inconclu
sive because I think there are going to be critical compromises in
the doses given and the drugs delivered. I don't think there is con

census about how it should be done yet, so there are going to be
hedges here and there, and when you're dealing with a marginal
treatment modality, I think that means you're self-defeating.

TREATMENT OF LARYNGEAL STENOSIS.
A CONSERVATIVE NEW APPPROACH (p. 114)

S. A. PEERLESS, MD; H. R. PILLSBURY III, MD; A. C. PEERLESS, MD

LARYNGOTRACHEAL RECONSTRUCTION IN CHILDREN.
FIVE-YEAR FOLLOW-UP (p. 118)

R. T. COTTON, FRCS(C), FACS; J. N. C. EVANS, FRCS

DOUGLAS BRYCE, MD (Toronto): I think this has been a fascin

ating morning. As usual, Dr. Miller has produced a program
which is remarkable. It seems to me, in general, and applying to

most of those things that we have discussed, we've been dealing
with problems that we've been successfully solving almost every
year. The only problem is that the problems don't 'always quite go
away and you get the idea that we need more cooperative patients
rather than new techniques. Our patients tend to be not as coop
erative as the development of the techniques.

Now in Dr. Peerless's paper, dealing with the conservative

management of laryngotracheal stenosis, I think that reading the

paper and hearing his discussion, his presentation, you can be
convinced completely at this procedure he is doing on these pa
tients has been, and is, a very useful technique and one which has

produced the improvement that he reports. However, considering
laryngotracheal injury in general, and the conservative manage
ment of same, you must remember he is not dealing with the com

plete stenosis that so often is the problem. None of these patients
that he presents had a tracheotomy, or required one prior to his

surgery, and indeed he doesn't claim that, so that the degree of
stenosis was not great and the quality of the voice was undoubted

ly poor, but the severity of the problem was not great. This isn't

necessarily a criticism, it's merely to put the report.of the work
that he's doing in context. He has also claimed considerable results
from use of the steroid. I think it is difficult to be sure of this. For
instance, you might wonder whether the steroid had anything to

do with the results or not because, in fact, there were no real con

trols. He carried out a series of treatments for 12 cases using the
steroid and the surgery, and the results were excellent. Perhaps
they would have been just as good without the steroids. I recall in
the middle 1960s, when we were handling the problem of trach
eal stenosis to a much greater degree than we do now, that we

were convinced that the use of steroids was, in fact, a bad thing,
and tended to increase the amount of stenosis. I think in all the
reports with regard to the management of laryngotracheal injury,
we are in some difficulty in assessing their value because we do
not have an agreed upon classification of the degree of stenosis,
and so it's difficult to compare one method with another. We also
have difficulty in judging the results. Dr. Peerless tells us that the

voice was improved. No doubt that is also the case. But it's hard
for _us to determine how we'll compare one series with the other
because we do not have, as yet, a good classification or good
description to allow us to determine the degree of improvement.

Now with regard to the second paper, here is a remarkable
paper given by two absolute experts in their field, one from Great
Britain and one from the United States. It's almost impossible to
do anything but to congratulate the authors here because they are
well known and they have a great deal of experience in their field,
and they are producing excellent results. I also think that Dr.
Evans presented his cases beautifully. The question as to whether
surgery on the infant larynx has anything to do with its retard
ation of growth is a very interesting part of the picture, or part of
the presentation. I noticed in one case Dr. Cotton did treat the
condition with resection and anastomosis, and if that is the case,
why should we now with the infants also carry out resection and
anastomosis when indicated rather than these procedures they
have described? Dr. Cohen, earlier on - if you'll excuse me for
going back a bit - discussed what I think is the biggest problem
today in laryngotracheal injury, and that is the posterior
laryngeal scarring, tethering of the arytenoids. I wonder if the
speakers would have time to comment on this particular problem
which I think is the most common one we now see. (I was sur

prised to hear Dr. Cohen tell us how common this was in children
and infants.) I agree entirely with his comments that this is a very
difficult problem to handle and that we have no satisfactory treat
ment for it. Perhaps Drs. Peerless, Evans or Cotton would have
time to comment, if any has had experience in this field, as to the
role of anastomosis in infants.

ROBIN COTTON, MD (closing): Dr. Bryce, I want to thank you
for your very generous comments on our paper and I would like to

respond first of all to the question of anastomosis in young
children. The, one young patient in this series had a subglottic
resection and a thyrotracheal anastomosis at about the age of ten.

We are now doing some experimental work on puppies, two months
of age, and have performed a cricoid resection with thyrotracheal
anastomosis and have looked at the growth patterns of the
anastomotic site. We are happy at this point that the anastomotic
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site is in fact growing adequately. The biggest problem in the
young child with this procedure is that because the stenosis is only
a millimeter or less below the glottis, that technically this is going
to be an extraordinarly formidable procedure.

With regard to the posterior glottic stenosis (I was discussing
with Dr. Cohen at the coffee recess our experience with isolated
posterior glottic stenosis), these cases are not included in our

paper. I have seen three children with this particular lesion,
though, of course, we have many more with combined posterior
glottic stenosis and subglottic stenosis. Of the 3 cases of isolated
posterior glottis stenosis, 2 have followed endotracheal tube in
tubation and 1 followed a burn injury. The oldest child was about
eight and I initially tried a window shade method of Montgomery
following excision of the scar, but this was not successful. Follow-

ing this, and also with the other two cases, I treated them very
much as Dr. Cohen had indicated, with laser incision on several
occasions in order to effect a cure.

SIDNEY PEERLESS, MD (closing): Dr. Bryce, I want to thank you
for your remarks, although I do not agree with them. In some

cases, it is very difficult to gauge improvement, but our indica
tions were improvement in voice and breathing, which was sub
jective and objective, and which I feel was quite reliable. You
mentioned that perhaps these patients would do as well without
the steroids, but I would like to call to your attention that five of
these patients had previous surgical operations, both open and
closed, with unsuccessful results. I have been 'very much im

pressed by the technique described; I feel it has given me good
results, and this will be followed by more investigation and
stricter controls. I feel that time will prove its value.
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MINUTES OF THE EXECUTIVE SESSIONS

First Session - May 10, 1981

The first executive session of the One Hundred
Second Annual Meeting was convened at 8 AM in
the Ballroom of the Bayshore Inn, Vancouver,
British Columbia. Daniel Miller, MD, Boston, pre
sided. The following candidates, having been rec

ommended for Fellowship by the Council, were

unanimously elected:

To Active Fellowship:
George Gates, MP, San Antonio, Texas
William Lawson, MD, New York, New York
H. Bryan Neel III, MD, Rochester, Minnesota
Clarence Sasaki, MD, New Haven, Connecticut

-

Eiji Yanagisawa, MD, New Haven, Connecticut

To, Emeritus Fellowship:
John J. O'Keefe, MD, Philadelphia, Pennsylvania,
Sam H. Sanders, MD, Memphis, Tennessee
Oliver W. Suehs, MD, Austin, Texas

Following their election the new Active Fellows
were introduced to the Association by their respec-

tive sponsors, presented with Certificates of Fellow

ship and welcomed by President Miller.

The following Fellows were elected as members
of this year's Nominating Committee:

Stanton A. Friedberg, MD, Chairman
DeGraaf Woodman, MD

Philip Sprinkle, MD
Stan Blaugrund, MD
Frank Ritter, MD

President Miller then asked Dr. Alden Miller of
Los Angeles to review the centennial memento situ
ation. Dr. Miller stated that there were still plates,
histories and a few coasters available in Los

Angeles.
The following Officers' reports were submitted

and duly accepted:
Report of the Secretary
Report of the Treasurer

Report of the Librarian, Historian and Editor.

Second Session - May 11, 1981

The second Executive Session was opened by
President Miller at 8 AM. The following report was

received:

Report of the Nominating Committee

President Miller then called for discussion on the

bylaws which had been previously circulated to the

membership. These were moved, seconded, and

passed without opposition as originally presented.
Dr. Miller remarked that an ad hoc committee

for future planning of programs had been ap
pointed:

George Sisson, MD, Chairman
John Frazer, MD, Member

, Harold Tabb, MD, Member
.....-...._, The meeting was then adjourned until the end of� the Scientific Session.

At the close of the Scientific Session the Executive

Session was reconvened by President Miller. After a

brief organization meeting, the Directors announced
that their organization for the year 1981-82 is as

follows:
President: Harold Tabb, MD
First Vice-President: M. Stuart Strong, MD
Second Vice-President: Raleigh Lingeman, MD

Secretary: William Trible, MD
Treasurer: Loring Pratt, MD

Librarian, Historian and Editor: Gabriel F.

Tucker, Jr., MD
First Councilor: Charles F. Ferguson, MD
Second Councilor: John F. Daly, MD

_�Third Councilor: John A. Kirchner, MD

Following the organization of the directors, in-

orning President Tabb presented the pin to retiring
President Miller who thanked the Association and
all who helped to make the year and the program of
the Annual Meeting successful. President Tabb then

adjourned the meeting.
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REPORT OF THE SECRETARY

The membership at the present time is 7 Honorary, 41 Emeri

tus, 92 Active, 14 Corresponding, for a total of 154 members,
which represents one more Active member than last year with the
other numbers remaining the same. Dr. Richard Barton was a

successful candidate on the ballot last fall and was approved by
the Council in January but, alas, could not be here with us today
for the final balloting; thus he is not considered a member.

Our banquet tonight will be at The Aquarium. The reception
will start at 7:00 PM with dinner at 8:00 PM. There will be bus

transportation from the main door available from 6:30 PM

although the buses will leave presumably about 6:40 PM. This is,
of course, black tie. Once again this year we would like to have
the banquet tickets signed before they are picked up as this cross

check virtually eliminated our difficulties in billing the member
ship their pro rata share of the banquet. Should someone have a

different name than their host, please have "Guest of Dr .

"

written on it.

I am pleased to state that some more centennial plates and
histories have been discovered and will be available for sale.

Next year we return to The Breakers and will meet on our usual
Sunday-Monday format the first week of May.

In conclusion I wish to thank the Council for their help this
year. I also appreciate the speed with which the membership has
returned the ballots and reply cards making this officer's work
much easier. It is gratifying to the entire Council to have the
benefit of the wisdom of the membership, especially as we com

plete our bylaws changes. As soon as the fund regulations are

revised, which does not require approval by the general member
ship, the new bylaws will be published in booklet form and dis
tributed to all members.

There were fewer outside donations this year than in previous
years, but any donations to the Memorial Fund, Research Fund,
or Baker Fund or simple extra donations will be gratefully re

ceived. We are also in a position to receive gifts for legacies other
than cash such as common stock.

Respectfully submitted,
William M. Trible, MD

Secretary

REPORT OF LIBRARIAN, HISTORIAN, AND EDITOR
As Historian, I have the sad duty to report the deaths of four

Fellows:

Active Fellow: Louis Silcox (elected to Active Fellowship in

1959), died June 1, 1980.

if Emeritus Fellows: John M. Converse (elected to Active Fellow

ship in 1957 and to Emeritus Fellowship in 1975) died January 31,
1981; Watt W. Eagle (elected to Active Fellowship in 1947 and to

Emeritus Fellowship in 1969) died July 1, 1980; and Paul Moore

(elected to Active Fellowship in 1954 and Emeritus Fellowship in

1971) died July 23, 1980.

As Editor: We had to shift the format of our volume this year
because of the change in Annals size. I know this starts another
size journal on your shelf, but I would appreciate comments

about the new layout. Is there anything people feel should be

changed next year? As far as the mechanics of the Editor's office

goes, the price this year is holding at about $30.00 per volume.
There are extra volumes printed and available for sale to anyone
who wishes to purchase them.

The other thing is that we need to continue the practice of hav

ing papers turned in at the podium in advance, as Dr. Harrison so

nicely started this morning. Our publication was delayed this

year, but not because of any delinquency in turning in the papers;
our book was all printed before the first of the year, which is fine,
but then the binder in St. Louis decided to bind the Laryngol
ogical, the Bronchoesophagological, and the Otological Transac
tions all at the same time. These were mailed to you approximate
ly the first of April; I trust they are all in your hands by now.

Respectfully submitted,
Gabriel F. Tucker, lr., MD

Librarian, Historian, and Editor

REPORT OF THE NOMINATING COMMITTEE
Mr. President, Fellows, on behalf of the Nominating Commit

tee, I would like to propose the following Council members for
the year 1981-82:

Harold Tabb, MD

M. Stuart Strong, MD

Raleigh Lingeman, MD

William Trible, MD

Loring Pratt, MD

Cabriel F. Tucker, Jr., MD

Charles F. Ferguson, MD

John F. Daly, MD

John A. Kirchner, MD

Daniel Miller, MD

Respectfully submitted,
Blair Fearon, MD
Chairman

REPORT OF THE ACCOUNTANT

To the Members of
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 31, 1981, and
the accompanying statements of excess receipts over disburse
ments and fund balances for the year then ended. Our elftlmina�

tion 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 nee-

essary in the circumstances.

In our opinion, such financial statements present fairly the
assets, liabilities, and fund balances of the American Laryngolog
ical Association at March 31,1981, arising from cash transactions
and the recorded receipts and disbursements for the year ended
March 31, 1981, applied on a basis consistent with that of the
preceding year.

Pechon, Messina, Thorpe, Robbert & Favaloro
A Corporation of Certified Public Accountants

April 20, 1981
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REPORT OF THE TREASURER

AMERICAN LARYNGOLOGICAL ASSOCIATION

STATEMENT OF ASSETS, LIABILITIES AND
FUND BALANCES - MARCH 31,1981

ASSETS

General Fund:
Cash .

Trust Fund:
Current Assets:

Cash due from General Fund .

Treasury bills .

71/2 % Treasury notes .

8'/8 % Treasury note (including
$60 unamortized premium) .

11'/8 % Treasury Note .

Total .

Investments (Note 2*):
Common stocks .

Total Assets .

$ 8,187

$13,027
58,623
19,970

20,060
14,981

126,661

13,980
$148,828

LIABILITIES

Preregistration fees (Vancouver
meeting - nonmembership) .

FUND BALANCES

General Fund .

Trust Funds .

Total .

Total Liabilities and fund balances .

$ 50

$ 8,187
140,591

$148,778
$148,828

'See accompanying notes to financial statements

STATEMENT OF EXCESS RECEIPTS OVER
DISBURSEMENTS - GENERAL FUND

FOR THE YEAR ENDED MARCH 31,1981
Receipts:

Dues .

Banquet tickets and Council dinner ..

Nonmember attendance .

Sale of transactions .

Distribution from COSM .

Initiation fees .

Centennial books .

Interest income (Note 2*):
71/2 % Treasury note .

Total .

Disbursements:
Expenses of annual meeting - 1980:

Banquet .

Programs, inserts and certificates ..

Miscellaneous .

Council travel and expense .

Administrative expenses .

General expenses:
Printing, postage and supplies .

Legal fees .

Professional fees .

Penalty for early withdrawal .

Contributions (by Council) .

Dues .

Amortization of bond premium
(amortized over 48 months) .

Safety deposit box rental .

Filing fee .

Total .

Excess Receipts Over
Disbursements .

Fund Balance, April 1, 1980 .

Fund Balance, March 31, 1981 .

$12,900
3,315
4,680

351
350
150

25

1,500
23,271

3,924
1,499

828 6,251
4,163
1,800

3,256
113

1,575
946
300
100

27
15

7 6,339
18,553

4,718
3,469

$ 8,187

'See accompanying notes to financial statements

STATEMENT OF INDIVIDUAL TRUST FUNDS, MARCH 31, 1981

Fund Receipts Invest- Fund
Balance ment Disburse- Balance
411180 Total Donations Income ments Transiers 3131181

Daniel C. Baker, Jr. Memorial Fund ............... $ 29,135 $ 2,105 $ 65 $2,040 $1,420 $ 29,820
Casselberry Fund ............................... 12,378 866 866 13,244
Johnston Fund ................................. 11,727 822 822 12,549
DeRoaldes Fund ................................ 7,011 491 491 7,502
Newcomb Trust Fund ........................... 4,603 322 322 4,925
Newcomb Prize Fund ........................... 1,074 75 75 1,149
Research Fund ................................. 38,054 2,665 2,665 $1,877 42,596
Memorial Fund ................................ 26,801 3,882 2,005 1,877 (1,877) 28,806

Total ................................. $130,783 $11,228 $2,070 $9,158 $1,420 _$- $140,591

See accompanying notes to financial statements.

GENERAL FUND - RESUME

April 1, 1978,
Through

For the Year Ended March 31, March 15,
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

EXPENSES
Annual

meeting $ 4,746 $ 3,899 $ 5,204 $ 4,525 $ 5,664 $ 3,615 $ 6,930 $ 18,391 $ 9,033 $ 8,051
Council 3,168 1,447 1,800 1,360 1,906 2,042 3,348 4,097 3,972 .. 4,163
Transactions 3,654 3,477 2,833 5,124 4,458 4,824 4,124 6,544 5,358 >f'"General 2,021 940 3,279 3,697 2,373

.

4,585 5�512; , 6,550 7,434 6,339 t·

Totals 13,589 9,763 13,116 14,706 14,401 15,066 19,914 35,582 25,797 18,553
INCOME 13,179 12,411 14,723 13,284:* 16,752* 16,621* 14,788* 21,426 27,257 23,271
GAIN (LOSS) $ (410) $ 2,648 $ 1,607 $(1,422) $ 2,351 $ 1,555 $(5,126) $(14,156) $ 1,460 $ 4,718

*Excluding centennial assessments.



STATEMENT OF EXCESS RECEIPTS OVER
DISBURSEMENTS - TRUST FUNDS

FOR THE YEAR ENDED MARCH 31,1981
Receipts:

Interest income (Note 2*):
Savings bond - Girard Bank .

US Treasury bills .

US Treasury notes 8.875 % .

Dividends on common stocks .

Total .

Donations:
Baker fund .

Memorial fund .

Total .

Disbursements :

Baker fund:
Administrative expenses .

Speaker's expenses .

Total .

Excess Receipts Over Disbursements .

Fund Balance, April 1, 1980 .

Fund Balance, March 31, 1981 .

$1,761
4,336
1,775 $ 7,872

1,286
9,158

65
2,005 2,070

11,228

1,000
420

1,420
9,808

130,783

$140,591

'See accompanying notes to financial statements
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FUND BALANCES

General
Fund

Trust
Fund

$ 77,374
79,224
81,410

111,075
114,564
119,548
125,095
130,768
130,783
140,591

MARCH 31,
1972 .

1973 .

1974 � .

s 4,985
7,634
9,240
7,817

10,168
11,723
6,597
1,816
3,469
8,187

1975*
1976*
1977*
1978* .

MARCH 15, 1979 .

1980 .

1981 .

'Excluding centennial assessments

TRUST FUND INVESTMENTS, MARCH 31, 1981

Cost

Share Market
March 31, 1981 Value Value

High Low 3/31181 Shares 3/31/81

52 511/4 5P/2 200 $10,300
625/8 6P/8 62% 40 2,495
443/4 433/4 443/8 165 7,322
621/2 6P/8 621/2 15 938

$21,055

STOCK PORTFOLIO
Common Stocks

American Telephone and Telegraph .

International Business Machines .

McDonnell-Douglas Corp .

McIntyre Porcupine .

$10,790
1,321
1,194

675

$13,980

March 31, 1981 March 31, 1980

Common stocks (at cost) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $13,980 $13,980
Market value. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,055 19,137
Market in Excess of Cost. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,075 5,157
Dow Jones Industrials - March 31,1981 -.-.. -.- -.

-

.. -.- 785.75
March 31, 1981 1003.87

NOTES TO FINANCIAL STATEMENTS

1. Summary of Significant Accounting Policies
The organization uses the cash basis method of account

ing and is a nonprofit entity exempt from Federal and State
income taxes.

2. Allocation of Investment Income
Interest on US Treasury Bills and Notes, Girard Bank sav

ings bond and dividends on common stock are credited as in
come to the Trust Fund.

Interest on the 71/2 % 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.

3. Due to a donation to the Memorial Fund of $500, Dr.
William Trible reached benefactor status this year.

Respectfully submitted,
Harold G. Tabb, MD
Treasurer
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Article I

NAME OF THE ASSOCIATION

The name of this corporation shall be: AMERICAN LARYN
GOLOGICAL ASSOCIATION.

Article II

PURPOSES

This Association shall have for its purposes:

1. The advancement and promotion of the study of the science
of medicine and surgery, devoting special attention to the upper
aerodigestive tract and to engage in, and to encourage, research
with respect thereto.

2. The elevation of standards of the fundamental study and
teaching of Rhinology and Laryngology in the undergraduate and
postgraduate medical schools of America.

3. The publishing annually of the proceedings of this Associa
tion.

4. The honoring of those who, by their contributions in the
field of Rhinology and Laryngology, have aided in its advance
ment.

Article III

OFFICES

Section 1. Offices. The registered office of the organization
shall be 888 17th Street, NW, Washington, DC 20006.

Section 2. Additional Offices. The organization may have other
and additional offices both within and without the District of
Columbia as the Council may from time to time determine.

Article IV

MEMBERSHIP
if

Section 1. Designation oj Classes. Members of the organization
shall be designated as "Fellows" and shall consist of the following
four classes:

A. Active
B . Emeritus
C . Honorary
D . Corresponding
Section 2. Qualifications jor Membership: Active Fellows.

A. A candidate for Active Fellowship must be a duly licensed
physician admitted to practice in the country in which he resides,
must have been a recognized specialist in the diseases of the upper
aerodigestive tract for a period of seven (7) years. The candidate
must be a diplomate of the American Board of Otolaryngology or

its equivalent as determined by the Council. A resident of any
country in North or South America may, when duly qualified, be
come a candidate for Fellowship.

B. Each �andidate for admission must be proposed by one Ac
tive Fellow, and seconded by another Active Fellow over their re

spective signatures, on a blank form provided for that purpose.

C. The name and residence of the candidate, a complete his
tory of his professional attainments and standing, together with
the names of the proposing and seconding Fellows shall be mailed
to the Membership Committee not later than the third Monday of
September in each year by the Secretary.

D. Each Fellow shall be expected to comment confidentially
to the Secretary on the candidates proposed by the Membership
Committee, and these comments shall be in the hands of the Sec
retary before the 15th day of December next following.

E. Any candidate whose admission may be opposed by five (5)
or more Fellows shall not be considered by the Council, and his
name shall be eliminated from the list of applicants. His name

may be proposed again, but only after a lapse of three (3) years.

F. The candidates shall be considered by the Council at its
Annual Meeting in January after review by the Membership
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Committee. The Council may then make nominations to the As

sociation, and it shall be the sole nominating body.
G. Any candidate not nominated to the Association by the

Council within three (3) years after his proposal shall be removed
from consideration. Such a candidate may be proposed again
after an interval of three (3) years.

H. The election of candidates shall occur at the Annual Meet

ing of the Association and each candidate shall be voted upon sep
arately. A candidate to be admitted to membership must receive
the affirmative vote of three� quarters (3/4) of the Fellows present.

1. The Active Fellowship shall not exceed one hundred (100)
Fellows.

Section 3. Qualifications jor Membership: Emeritus Fellows.

A. Any Active Fellow, regardless of duration of Fellowship,
may, if seventy (70) years of age or over, apply for elevation to

Emeritus Fellowship. Any Fellow who desires to make applica
tion for Emeritus Fellowship may do so by making written re

quest of the Council for nomination to Emeritus Fellowship.
Upon recommendation of the Council, the above-mentioned re

quirements for Emeritus Fellowship may be waived. An Emeritus
Fellow is not subject to payment of regular dues, and may not

hold office. They may vote at the Annual Meeting.
B. The election of Emeritus Fellows shall take place in the

same manner as that for Active Fellows.

Section 4. Qualifications jor Membership: Honorary Fellows.

A. Any person, who in the judgment of the Council, shall
have made distinguished contributions in the field of Rhinology
and Laryngology, shall be eligible for Honorary Fellowship and
may be recommended by the Council to the Association for elec
tion.

B. Honorary Fellows shall not exceed ten (10) in number.

C. The election of Honorary Fellows, by the Association, shall
take place at the Annual Meeting. Recommendation for Honor

ary Fellowship shall be made solely by the Council, which shall
consider candidates only on the written request of two (2) Active
Fellows. A candidate to be admitted to Honorary Fellowship
must receive the affirmative vote of three fourths (3/4) of the
Fellows present. The Honorary Fellow is not subject to payment
of dues; he may not hold office nor vote.

Section 5. Qualifications jor Membership: Corresponding
Fellows.

A. Any person, who in the judgment of the Council, shall
have made distinguished contributions to medicine or the sciences
related to the development in the field of Rhinology and Laryn
gology shall be eligible for Corresponding Fellowship and may be
recommended by the Council to the Association for election.

B. Corresponding Fellows shall not exceed thirty (30) in
number.

C. The election of Corresponding Fellows, by the Association,
shall take place at the Annual Meeting. Recommendation for
Corresponding Fellowship shall be made solely by the Council,
which shall consider candidates only on the written request of two

(2) Active Fellows. A candidate to be admitted to Corresponding
Fellowship must receive the affirmative vote of three fourths (3/4)
of the Fellows present. The Corresponding Fellow is not subject
to payment of dues; he may not hold office nor vote.

Article V

MEETINGS

Section 1. Annual Meeting.
A. The Annual Meeting of the Association shall be held at

such time and place as may be fixed by the Council at its Annual
Meeting in January, and notice shall be mailed to each Fellow at
least thirty (30) days prior to such Annual Meeting of the As
sociation. Twenty (20) Active Fellows shall constitute a quorum.

B. At the First Session of the Annual Meeting of the Associa-
tion, a Nominating Committee of five (5) Active Fellows, who are
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not members of the Council, shall be elected to nominate ten (10)
Fellows to serve on the Council for the next year.

C. This Nominating Committee shall report to the Associa
tion at the First Session on the second day. It shall not designate
the officers of the Association. The Council shall elect its own of
ficers.

D. Independent nominations may be made at the same meet

ing at which the Nominating Committee reports.

E. . The election of the Council shall be held at the end of the
Final Session of the Annual Meeting and shall be by ballot.

F. In case there are more than ten (10) nominees, those ten

(10) receiving the largest number of votes shall be declared
elected. In the event of a tie vote among those not having a clear

majority, a further ballot shall be taken.

G. Five (5) members of the Council shall constitute a quorum.

H. The Council shall meet immediately after its election and

organize by electing from among its number the following offi
cers:

President
Vice-President (President-Elect)
Secretary
Treasurer

- Historian and Editor
Three (3) Councilors
Two (2) Councilors at Large

Such officers shall perform the usual duties of their respective
offices for both the Council and Association.

I. The order of procedure for the Annual Meeting shall be the

following:
1. First Day: Roll call (optional), reception of guests, Presi

dent's address, followed by scientific papers and presentations
of instruments. This shall be preceded by the Executive Session
at which only Fellows of the Association shall be present. At
this time there shall be the election of the Nominating Com
mittee and the election of New Fellows.

2. Second Day: Annual Business Meeting at which only
Fellows of the Association shall be present. This shall include

reports of the Secretary, the Treasurer, and all Committees,
special delegates, and new and unfinished business. Remainder
of the second day shall be devoted to the presentation of scien
tific papers. Urgent business may be transacted at any meeting
by unanimous consent. When expedient, the Council may rear

range the program and the order of business.

J. The President and the Secretary shall constitute and serve

as the Program Committee, and shall arrange and pass upon
scientific contributions offered to the Association, subject to
review and approval by the Council.

3. Ng paper ethe than the President' Adclress=shalL£on
sume more than twenty-five (25) minutes without the unani
mous consent of the Council.
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6. No paper shall be published in the Transactions unless

the author thereof is present at the meeting and reads or is

prepared to read his paper, except by special vote of the Coun

cil.

-70. All matters pertaining to publicity shall be under, the

ntrol �£ the Council.

8. The Secretary shall cause to be published in the Trans-
,

actions the names, addresses and the years of attendance of all

Active Fellows with a distinctive mark to indicate years in

which papers were read.

Section 2. Special Meetings.
A. Special meetings of the Association may be held only at the

direction of the Council acting at the request of five (5) or more

Active Fellows.

B. For the purpose of such a meeting, voting may be by mail ,

prior to the meeting, or in session, or both. Twenty (20) percent of

the Active Fellows shall constitute a quorum.

Article VI

OFFICERS

Section 1. Duties oj the President.

A. The President shall preside at all General Sessions of this
Association and sessions of the Council. He shall perform such
duties as pertain to the principal administrative officer of a cor

poration. He shall be an ex officio member of all committees of
this Association. As immediate Past President, he shall be a

member of the Council for a period of three (3) years immediately
following his term of office. He shall appoint all Committees

upon assuming office. He shall deliver an annual address at the
first General Session of the Annual Meeting.

Section 2. Duties oj the Vice-President.

A. There shall be one (1) Vice-President who is President
Elect. He shall be a member of the Council and shall serve for a

period of one (1) year. He shall assume the duties of the President

during the absence or disability of the President.

Section 3. Duties oj the Secretary.
A. The Secretary shall attend and keep a record of all

meetings of the Association and the Council. He shall notify can

didates of their election to Fellowship. He shall send. notification
of Annual Meetings thirty (30) days in advance. At the Annual
Business Meeting of the Association he shall review the minutes of
all the meetings of the Council that have been held during the
current year. He shall furnish nomination blanks to any Fellow

upon request. Upon receipt of a properly prepared blank, nomin

ating and seconding a candidate for election, he shall endeavor to

ascertain from other Fellows the record of professional and per
sonal qualifications of the candidate, for the guidance of the
Council in determining the eligibility of the candidate for

Fellowship in the Association. He shall send notification of the
death of a Fellow to the members of the Association.

Section 4. Duties oj the Treasurer.

A. The Treasurer shall receive all money due and pay all

debts.

B. No unusual expenditures may be made by the Treasurer

except when so ordered by the Association at its Annual Meeting,
or by resolution of the Council at any of its meetings.

C. The Treasurer shall present at the Annual Business

Meeting a written report of the financial condition and operation
of the Association which, together with the books and accounts of
the Association, shall be audited by a qualified accountant ap

proved by the Council.

,D. The Treasurer shall be bonded for an amount which will

cover the trust funds held by the Association, plus the maximum

sum for the year in the treasury of the Association, or an amount

fixed by the Council. It shall be the duty of the Treasurer to take
out this bond annually, and the expense shall be borne by the
Association. After the bond shall have been executed, it shall be



sent to the Secretary and in his custody it shall be kept. The
Secretary shall notify the Treasurer thirty (30) days in advance of
the date of expiration of the bond.

E. At the meeting of the Council, immediately preceding the
Annual Meeting of the Association, the Treasurer shall submit a

budget of expenditures for the ensuing year. Upon his
recommendation, the Council may apply to the principal of any
special fund, any part of the earned income of that special fund,
or such part of a general fund and surplus as it may deem ad
visable.

F. The Treasurer shall pay the travelling expenses and meals
en route for each Council member attending midwinter Council
meetings. No travelling expense shall be paid to any Council
member attending the Annual Meeting.

G. He shall pay an annual administrative allowance for
secretarial expenses to the President, Secretary, Treasurer, and
Historian and Editor. The amount of such administrative allow
ance shall be determined by the Council.

Section 5. Duties oj the Historian and Editor.

A. At each Annual Meeting of the Association he shall an

nounce the names of all who have ceased to be Fellows since the
last meeting.

B. He shall publish the Transactions under the direction of
the Council.

C. He shall send to each Active Fellow annually a compli
mentary copy of the current Transactions for that year. Those
Fellows, who due to their classifications are exempt from paying
annual dues, shall be furnished with copies of the Transactions at
a cost to be determined by the Council. It shall also be the duty of
the Editor to offer for sale to the libraries, or others, copies of the
Transactions upon request.

Section 6. Transitions.
u'

A. In case of the death of the Secretary, Treasurer or His
torian and Editor, or for any reason of sufficient gravity to inter
fere with the performance of their duties by any of these officers,
or of any Councilor, the President shall appoint another Active
Fellow to fill the vacant office until the next following Council
meeting, with the approval of the Council.

Section 7. Call oj Meeting.
A. The President shall call a special meeting of the Council at

any time at the written request of the five (5) members of the
Council, or he may call such a meeting at any time on his own

motion. Each member of the Council shall have at least two (2)
weeks notice of such special meeting.

Article VII

COUNCIL

Section 1. Number.

A. The Council shall consist of ten (10) Fellows, who shall act

as Directors of the Association in accordance with the articles of
incorporation of this corporation and the laws of the District of
Columbia.

Section 2. When elected; term; Past Presidents as Members.

A. The members of the Council shall be elected at the Annual
Meeting of the Association and shall serve for one (1) year, or until
their successors are elected. Three (3) members of the Council
shall be the three (3) preceding Presidents, unless incapacitated,
in which case another Fellow shall be elected.

B. The two (2) Councilors at Large are to be elected annually
and serve for one year.

Section 3. Powers and Rights.
A. The Council shall have the management of the affairs of

the Association within the powers and rights conferred on it by
the laws of the District of Columbia and the articles of incorpora
tion and these bylaws, subject to such restriction or enlargement
as shall be decided upon at an Annual Meeting of this Association.
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Section 4. Consideration oj Candidates jor Fellowship.
A. It shall consider the qualifications of candidates for

Fellowship and the confidential communication regarding them,
and shall submit the names of its choices for the vote of the
Fellows at the Annual Meeting. It shall have sole authority to

nominate candidates and recommend the acceptance of resigna
tions.

Section 5. Review Program Committee.

A. It shall review, whenever necessary, the work of the Pro

gram Committee and that of other officers having to do with the
scientific publications and contributions of this Association.

Section 6. Annual Meeting.
A. The Annual Meeting of the Council shall be held in

January of each year at such place as the Council shall determine.
It shall meet also immediately preceding the Annual Meeting and
at other times and places at its own discretion or upon notice from
the President and Secretary.

Section 7. Council Action jor Fellowship Review.

A. The President shall, when called upon, present to the
Fellows for discussion at the Executive Sessions any action of the
Council.

Section 8. Creation, Appointment and Dissolution oj Special
Committees.

A. The Council shall have authority to create and dissolve
special committees.

Article VIII

COMMITTEES

Section 1. Membership Committee.

A. There will be a Membership Committee consisting of three

(3) Councilors appointed annually by the President. This Com
mittee will conduct a preliminary review of all candidates.

Section 2. Finance Committee.

A. There shall be a Finance Committee, consisting of the
Treasurer, the President and the immediate Past President, which
may buy or sell subscription rights and exercise voting privileges.
This Committee shall have power to sell, invest or reinvest all

special funds of the Association as they deem advisable. No unus

ual expenditures, however, may be made by the Committee, ex

cept when so ordered by the Association at its Annual Meeting, or

by a resolution of the Council at any of its meetings. This Com
mittee shall review the investment portfolio of the Association at

least twice a year.

Section 3. Casselberry Fund Committee.

A. There shall be the Casselberry Fund Committee consisting
of three (3) Fellows appointed annually by the President. The
members of this Committee shall be known only to the President,
to the Secretary and to the other members of the Committee.

Section 4. De Roaldes Fund Committee.

A. There shall be a De Roaldes Fund Committee, a rotating
committee, consisting of five (5) Fellows appointed by the Presi

dent, one member of which shall be appointed annually to serve

five (5) years.

Section 5. Newcomb Award Committee.
A. There shall be a Newcomb Award Committee consisting of

three (3) Fellows appointed annually by the President.

Section 6. Laryngological Research Fund Committee.

A. There shall be the Laryngological Research Fund Com
mittee consisting of six (6) Fellows appointed by the President,
and three (3) of which shall be appointed every third year to serve

for a 6-year period. The chairman of this Committee shall be ap
pointed by the President.
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Section 7. President as ex officio member.

A. The President shall be an ex officio member of all commit
tees.

Article IX

MEMBERSHIP DUES AND FEES

Section 1. Annual Dues.

A. The annual dues of active members shall be established by
the Council. Changes shall be subject to the approval of the Ac
tive Fellows present at the Annual Meeting.

Section 2. Unpaid Dues.

A. If dues or other indebtedness of any Fellow shall remain

unpaid for a period of nine (9) months after they fall due, the
Treasurer shall inform him by registered mail of such delinquen
cy. If, after such demand for payment, dues or other debts shall
remain unpaid, then the matter shall be reported to the Council
for action. On vote of the Council, the Fellow may be suspended
from the Association and later recommended to the Association
for expulsion.

Section 3. Remitting Dues.

A. The Council may remit entirely or in part the dues or other
indebtedness of any Fellow at its request for reasons justifiable
within its judgment.

Section 4. Reinstating Fellow.

A. Any Fellow who shall have been suspended from the
Association for failure to pay his dues, or other indebtedness, shall
be automatically reinstated if the debt in question is paid within
two (2) months after suspension.

Section 5. Assessments.

A. Assessments may be levied by the Association on the
recommendation of the Council.

Article X

SUSPENSION AND EXPULSION FOR NONATTENDANCE

Any Active Fellow who shall have absented himself from three
(3) consecutive meetings, may upon vote of the Council, be
suspended from the Association and later brought before the
Association for expulsion. This rule shall not apply to Fellows of
twenty (20) or more years standing.

Article XI

RESIGNATIONS

Any Fellow in good standing who has met with the required
obligations of the Association, may, at any time resign from mem

bership. He shall present to the Secretary in writing his reasons for
his request. His request shall be brought before the Council at its
next meeting for their decision and action.

Article XII

CENSURE, SUSPENSION AND IXPULSION OF FELLOWS

Section 1. Disorderly or Prejudicial Conduct.

A. If the conduct of a Fellow shall appear to be disorderly or

prejudicial to the character and welfare of the Association, con

trary to or in violation of or not authorized by its bylaws, the
Council shallinform him thereof in writing; this written notice
shall be personally delivered, or sent by registered mail to the of-
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fending Fellow, informing him of the time appointed when he

may be heard.in his defense before the Council, which shall con

stitute the Board of Trial. The accused Fellow may be represented
and defended by counsel if he so desires, at his own expense. The
Association may likewise be represented by a prosecuting officer

appointed by the Council. At least thirty (30) days shall elapse
between the service of a written notice containing the particulars
of the charge preferred and the trial before the Council.

Section 2. Sanctions.

A. At such meeting, the offending Fellow, if found guilty by
seven (7) members of the Board of Trial, shall be censured, or

suspended or his expulsion may be recommended.

Section 3. Referral to Association.

A. The findings of the Council together with the supporting
evidence must be presented to the Association at the ensuing An
nual Meeting. If expulsion of the Fellow is recommended, then a

three quarters Cf4) affirmative vote of the members present and
voting shall be sufficient to expel the accused Fellow.

Article XIII

AMENDMENTS

The bylaws may be amended pursuant to a resolution pre
sented at a regular meeting of the Association by a three quarters
Cf4) vote of the Active Fellows present. A copy of such resolutions
shall have been sent to each Active Fellow at least thirty (30) days
prior to such regular meetings.

Article XIV

MISCELLANEOUS PROVISIONS

Section 1. Parliamentary Authority.
A. The current edition from time to time of Robert's Rules of

Order shall be the parliamentary authority for any meeting held
pursuant to these bylaws.

Section 2. Fiscal Year.

A. The corporation's fiscal year shall end on March 31.

Section 3. Seal.

A. The seal of the corporation shall be circular in form and
there shall be inscribed thereon the name of the corporation and
the year of its organization. The Council may alter and change
said seal at its pleasure. Said seal may be used by causing it or a

facsimile thereof to be impressed or affixed or reproduced or

otherwise.

CERTIFICATE

We, Daniel Miller, MD, and William M: Trible, MD, Presi
dent and Secretary, respectively, -of the American Laryngological
Association (the "Corporation"), a District of Columbia Non

profit Corporation, do hereby certify that the foregoing is a true

and correct copy of the Corporation's bylaws as adopted by the
Board of Directors of the Corporation on February 1, 1981.

IN WITNESS WHEREOF, we have hereunto set our hands
and affixed the corporate seal of the Corporation this first day of
February, 1981.

Daniel Miller, MD

William M. Trible, MD·
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LOUIS EDWARD SILCOX

1910-1980

Louis Edward Silcox, affectionally known as

"Lou" by his colleagues, was born in Rio, Illinois,
on July 12, 1910. He spent his youth in Keyport,
New Jersey, where he attended the local high school
and received his Bachelor of Arts degree from the
University of Illinois in 1931. He then attended Yale
Medical School, and was a rotating intern .at the
Lankenau Hospital, Philadelphia, from 1935 to

1937. He then was a preceptor to Dr. James A. Bab
bitt Professor of Otolaryngology, University of

Pen�sylvania. His military career was with the
Navy, serving in the Pacific aboa�d the l!SS Sol�ce.While in the service, he published SIX medical
papers relative to Navy medical probl.ems in oto�ar
yngology. He was a man of exc��tlOnal m�dICal
talents and on his return from military service he
came on the staff of the Hospital of the University of

Pennsylvania, Lankenau Hospital, Bryn Mawr Hos

pital, and Graduate Hospital of the University of
Pennsylvania. He subsequently became Professor of
Otolaryngology and Chairman of the Department
of Otolaryngology at the Graduate School of
Medicine, University of Pennsylvania, and was also
a professor at Jefferson Medical School. �ou was a

member of the Triological Society, Amencan Lar

yngological Society, American College of S�rgeon�,
and the local Philadelphia and Pennsylvama medi-

cal and otolaryngology societies. He served with
distinction as Secretary of the Triological Society
for a period of six years and then became its Presi
dent.

Lou was married first to Ruth Evans, with whom
he had three children, Charles B., Edward, and
Louise, and also two grandchildren. His first wife,
Ruth, and a second wife, Gloria, both survive him.
Lou was socially prominent, being a member of the
Philadelphia Country Club, Yale Club of Philadel
phia, Keyport Yacht Club, Seaview Country Club,
and St. Andrew's Society of Philadelphia, as well as

the Union League Club of Philadelphia. He was

handsome, debonair, a good sailor and golfer, an

accomplished jazz pianist, a vocalist who could cap
ture his audience in an instant. He certainly could
have entertained professionally if he had so desired.
At a reception he seemed to be ubiquitous with
salvos of good humor, a turned phrase, a hearty
laugh. He was master of his specialty, the political
scene, the social whirl, and a great inspiration to his
young colleagues. Lou died of viral encephalitis and
will be sorely missed by his many colleagues and
friends.

J.S.L.
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JOHN MARQUIS CONVERSE

1909-1981

Dr.' Converse's professional career and his life
were exceptional and full of accomplishments. He.
ascended through otolaryngology to plastic surgery
through his intelligence, sense of purpose, organiza
tional ability and instinctual leadership capability.
He completed his residency in otolaryngology at the
Massachusetts Eye & Ear Infirmary in 1938, and
later became a member of the American Academy
of Ophthalmology and Otolaryngology and the

Laryngological Association. Even at this early date
he had a special interest in plastic surgery about the

face, and subsequently had a fellowship in maxillo
facial and plastic surgery with Dr. Kazanjian in
Boston. He returned to New York City and became
associated with the Manhattan Eye, Ear & Throat

Hospital, and there pursued his interest in congen
ital auricular deformities, abnormalities of the ear

canal, nasal deformities and facial disfigurements.
After the French capitulation in World War II he
volunteered to give medical aid to the Free French
forces in North Africa, and subsequently joined the
United States forces in England. His motivation

through the war was directed toward plastic sur

gery in the war-wounded, and he energetically gave
his services to the American forces in England and,
later, in France. During this period of time he had
the opportunity to observe and study the leaders in

plastic surgery in England, France and the United
States.

After the war he continued his overriding interest
in plastic surgery about the face and, in 1952,
became the Chairman of the Department of Plastic

Surgery at the Manhattan Eye, Ear & Throat Hos

pital. In 1957 he became the Director of the In
stitute of Reconstructive Plastic Surgery, which. he
established at the New York University Hospital
and, in 1960, the Director of Plastic Surgery at

Bellevue Hospital.
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From this platform of administration and profes
sional power he began to develop a general plastic
surgical service that was unquestionably one of the
best in the world. It expanded into the repair of in

juries and congenital deformities of the face, skull
and hands, the treatment of burns, aesthetic sur

gery and, finally, microsurgery. This vast and so

phisticated arena of medical activity was combined
with intensive research and teaching which re

quired physical space, equipment, personnel, capi
tal investment and sustained economic support. Dr.
Converse proved his capabilities in all of these
enterprises. This empire of professionalism became
a proving ground for the training of young doctors,
who were graduated from this service with superb
expertise in all aspects of plastic surgery. The foun
dation of this collective medical system was a group
of medical specialists whom Dr. Converse had se

lected and stimulated to become master craftsmen
and teachers. He compared this assemblage to an

impressive symphony orchestra of which he was the'
titular head and conductor. He appreciated his
soloists and gave them the opportunity to develop .: :'

Throughout his life he was blessed with good
health that gave him boundless energy to vigorously
engage his ambitions and hopes. He did so with dig
nity, diplomacy and joy. He was sensitive to the
nuances of human nature and political in-fighting,
but had the talent and cleverness to avoid the gross
rawness of serious conflict. This facility established
an aura of elitism that supported his autonomy and
distinction, and merited recognition as a pluripo- .

tential medical personality of admirable and en

viable stature. The otolaryngologists were singular
ly proud of his accomplishments, and remember his
kindness in the early part of his career in par
ticipating in the local and national otolaryngolog
ical programs and in giving instructional courses in

plastic surgery at their meetings.
At the apogee of this brilliant career, he suffered

a series of coronary occlusions that restricted his ac

tivity and his life style. He resented not being able
to play tennis, not being able to operate and travel

freely, and struggled against the realism and ration

ality of a less exciting and fulfilling existence. In

deed, he changed his habits as little as he was forced
to by his family, his doctors and his physical re

serve. In this milieu he gave up his ghost suddenly
and unexpectedly in a final heart attack.

His legacy is more than a story of success. He left
a well established medical organization that will
carry 011 through the work of his associates and his
students for years to come. His academic and scien
tific influence will be pervasive through his expres
sions in the publication of 14 books, 100 chapters in
other books and over 200 scientific articles. More
than this, the people who were associated with him
will remember him as indeed a unique man among
men, in many ways touched with the gift of great
ness. J.J.C.
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WATT WEEMS EAGLE
1898-1980

Duke University, otolaryngology and medicine
sustained a loss with the death of Watt W. Eagle on

July 2, 1980. Watt was a fixture at Duke, a legend
in his own time. Even now one can visualize him
striding rapidly down the hall, speaking to everyone
in his inimitable, staccato style. His enthusiasm for
life and his invariable good humor touched and in
fluenced all who knew him. Both loved by his pa
tients and respected by his peers, his passing creates

a void.

Watt was born in Statesville, N.C., and com

pleted his undergraduate studies at the University
of North Carolina. Following service as a Second
Lieutenant in the US Infantry, he then enrolled in
the Johns Hopkins School of Medicine, receiving his
MD degree in 1925. While at Hopkins he was.in
fluenced by Dr. Samuel J. Crowe and subsequently
received his training in otolaryngology under his
tutelage. On completion of his training he was ap
pointed as an instructor in otolaryngology at Johns
Hopkins. Dr. Wilbur C. Davidson, newly arrived
from his Fellowship with Sir William Osler, had ac

cepted the Deanship, and with it the task of recruit

ing a staff for a small, newly enriched school in the
backwoods of North Carolina, Duke University.
Watt was appointed Chief of Otolaryngology in

1930, one of the original faculty. He remained on

the faculty at Duke until his retirement in 1967.

Moving to New Bern, N.C., he continued to prac
tice otolaryngology until forced again to retire due
to poor health.

During Watt's career at Duke he published some

30 papers. Among other things he directed attention
to the elongated styloid process as a cause of throat

pain, even today recognized by many as the "Eagle
syndrome." During much of his career otolaryngo
logy and ophthalmology were combined, yet his en

thusiasm for otolaryngology did influence many
students and residents. After separation of the two

services, he developed a separate residency program
for otolaryngology.

Watt was an active member of his county medi
cal society, the North Carolina Medical Society, the
Southern Medical Association and the American
Medical Association. In addition, he was a member
of the American Academy of Ophthalmology and

Otolaryngology and the Triological Society. He
served as Treasurer and as Vice-President of the
Southern Section to the Triological. In 1947 he was

honored by his election to membership in the Amer
ican Laryngological Association.

His enthusiasm extended beyond his professional
life. He was a superb gardener, frequently bringing
the fruits of his labor to his friends. Fishing also at

tracted his interest. Even though one could not

vouchsafe the accuracy, his stories and tales of

fishing trips were worthy of Isaac Walton.

Watt is not only missed by his colleagues, friends
and patients, but he is particularly missed by his
daughter, Ellen Eagle Walker of Columbia, S.C.
Those who knew him value his memory and are for
ever grateful to him for having touched their lives.

W.R.H.
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PAUL MCNARY MOORE
1898-1980

Paul McNary Moore, an Emeritus Fellow of the
American Laryngological Association, elected to

fellowship in 1954, died July 23, 1980, following
cardiac surgery in Cleveland, Ohio, at the age of
82. Dr. Moore was born in Earlington" Kentucky,
where he attended the Earlington High School and

graduated from the Culver Military Academy. He
received the AB degree from the University of
Michigan in 1918 and the MD degree from the Uni

versity of Michigan in 1922. He served a one-year
rotating internship and completed one year of
pediatric training at the University of Michigan
before entering otolaryngology training at Rush
Medical College in Chicago, Illinois, 1926 through
1927. He also obtained additional training in oto

laryngology at the University of Vienna in 1927.

In 1928 he joined the staff of the Department of
Otolaryngology at the University of Iowa with Dr.
Dean Lierle and served as an Assistant Professor of
Otolaryngology at the University of Iowa until
1936.

In May 1936 he was recruited to fill the position
of Head of the Department of Otolaryngology at

the Cleveland Clinic Foundation. He served in that
capacity until 1949 when he entered private prac
tice in the city of Cleveland, on the staff of St.

Luke's Hospital. In 1953 he was proposed for mem

bership of the association as an Active Member. He
became an Emeritus Member of the Association in
1971 and was in that position when he died of car

diac disease in July 1980.

Dr. Moore had an extensive interest in laryngol
ogy. He had published 31 papers at the time that he
was admitted to the American Laryngological Asso
ciation and most of these papers were in the area of
bronchoesophagology and laryngology. In addition
to the American Laryngological Association, he was

a member of the American Academy of Ophthal
mology and Otolaryngology, the American Laryn
gologic, Rhinologic and Otologic Society and the
American Broncho-Esophagological Association.

Dr. Moore married the former Grace Ohlmacher
and they had no children. Dr. Moore had an avid
interest in golf, and was a member of the Country
Club in Cleveland. When he left the active practice
of medicine at the age of 75 he retired to Delray
Beach, Florida, in order that he might enjoy golf in
his retirement years. Dr. Paul Moore was an active
member of the Cleveland otolaryngologic commun

ity and enjoyed the great respect of his colleagues
throughout his long career in the city of Cleveland.

S.E.K.



THE MEMORIAL FUND

and

THE LARYNGOLOGICAL RESEARCH FUND

The Council earnestly requests that Fellows of the Association give consideration to making
a special bequest to these important funds, or to become a Benefactor.

MEMORIAL FUND DONORS

Dr. Daniel C. Baker, Jr.
Dr. John F. Barnhill
Dr. August L. Beck
Dr. Gordon Berry
Dr. William E. Casselberry
Dr. Cornelius G. Coakley
Dr. Lee Wallace Dean
Dr. Arthur W. deRoaldes
Dr. Fred W. Dixon
Dr. George Fetterolf
Dr. Joseph L. Goodale
Dr. William E. Grove

Dr. Gordon F. Harkness
Dr. Frederick T. Hill
Dr. George E. Hourn
Dr. Samuel Johnston
Dr. James E. Newcomb
Dr. Henry B. Orton
Dr. Lyman G. Richards
Dr. Burt R. Shurly
Dr. Lester T. Sunderland
Dr. H. Marshall Taylor
Dr. Walter H. Theobald
Dr. 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. John F. Daly
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
Zelda Radow Weintraub Cancer Fund, Inc.
Mr. A. P. Marchessini
Dr. Francis H. McGovern
Dr. Charles M. Norris
Dr. Samuel Salinger
Dr. Sam H. Sanders
Dr. Harry P. Schenck
Dr. DeGraaf Woodman
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Obverse of the deRoaldes medal

RECIPIENTS OF THE DE ROALDES AWARD

1928 Dr. Chevalier Jackson
-1931 Dr. D. Bryson Delavan
1934 Dr. Harris P. Mosher
193,7 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 E. Hilding
1979 Dr. Joseph H. Ogura

RECIPIENTS OF THE CASSELBERRY AWARD

1923 Dr. George Fetterolf
and Dr. Herbert Fox

1928 Dr. Ralph A. Fenton
and Dr. O. Larsell

1929 Dr. Richard A. Kern
and Dr. Harry P. Schenck

1929 Dr. Edward H. Campbell

1931 Dr. Arthur W. Proetz
1934 Dr. Anderson C. Hilding
1936 Dr. Francis E. Lejeune

and Dr. Joel J. Pressman
1939 Dr. H. Marshall Taylor

and 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

RECIPIENTS OF THE NEWCOMB AWARD

1941 Dr. Burt R. Shurly I
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. Pressm an

1961 Dr. Chevalier 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
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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
1980 Dr. Charles M. Norris
1981 Dr. Stanton A. Friedberg



ROSTER OF FELLOWS
1981

Date indicates year admitted to active fellowship. Attendance at meetings is shown by figures following each name. Asterisk (*) in
dicates year paper was read.

Active Fellows - 92

1974 Alford, Bobby R., 1200 Moursund Ave., Houston, TX
77025, 1974, '78, '80, '81.

1969 Andrews, Albert H. Jr., 122 S. Michigan Ave., Chicago,
IL 60603, 1970-'74*-'81.

1969 Ausband, John R., Emory Univ., 1365 Clifton Rd., NE,
Atlanta, GA 30322, 1970-'73, '75, '78, '81.

1975 Bailey, Byron J., Dept. of Otol, UTMB, Galveston, TX
77550, 1975, '76*, '77, '78, '81.

1970 Ballenger, John J., 723 Elm St., Winnetka, IL 60093,
1971-'81.

1963 Baxter, James D., 687 Pine Ave. West, Montreal, P.Q.
H3A lAl, Canada 1963, '65*-'74, '76-'80.

1975 Biller, Hugh F., Mt. Sinai Hosp., 100th St. & Fifth Ave.,
New York, NY 10029, 1975- '77*, '78*, '79*, '80*, '81 *.

1977 Blaugrund, Stanley M., 115 E. 61st St., New York, NY

10021, 1977-'81.

1975 Boles, Roger, Dept. of Otolaryngol., Univ. of California,
San Francisco, CA 94122, 1975-'81.

1955 Bordley, John E., Johns Hopkins Hosp., Baltimore, MD
21205, 1955-'57, '59, '60, '62-'67, '69-'73*-'80.

1959 Brewer, David W., 1100 E. Genesee St., Syracuse, NY

13210,1959, '60*, '61, '62*, '63, '66, '70, '73, '74*, '77, '80,
'81.

1976 Briant, Thomas D. R., St. Michael's Hosp., 30 Bond
Street, 4B Wing, Toronto, Onto M5B 1 W8, Canada, 1976,
'77, '78, '80, '81.

1955 Brown, Lester A., 490 Peachtree St., NE, Atlanta, GA
30308, 1955-'59, '61, '63, '65, '68-'73* -'80.

1963 Bryce, Douglas P., O.P.D. Toronto General Hosp.,
Toronto, Onto M5T IP7 Canada, 1963*, '64, '66*, '67*,
'68* -'76-'79*, '81.

1979 Calcaterra, Thomas C., UCLA Med. Ctr., Los Angeles,
CA 90224, 1979.

1976 Cantrell, Robert W., Univ. of Virginia Med. Ctr.,
Charlottesville, VA 22901, 1976, '77* -'80*, '81.

1968 Chandler, J. Ryan, 1700 NW 10th Ave., Miami, FL
33136, 1968, '69*-'79* -'81.

1967 Cocke, Edwin W., Jr., 920 Madison, Memphis, TN 38103,
1967-'70, '72, '74-'78, '80.

1964 Cody, Claude C. III, 7777 Southwest Freeway, Houston,
TX 77074, 1964, '65, '67, '69, '71, '73, '77-'79, '81.

1971 Cohen, Seymour R., 1300 N. Vermont Ave., Los Angeles,
CA 90027 1971 '72* '73* '74 '75* '76* '77 '78* '80*
'81 *.

' , , , , , , , , ,

1957 Conley, John J., 211 Central Park West, New York, NY
10024 1958* '60* '61 '62* '63* '64 '65 '70 '72 '74*
'75* -'78, '80.

' , , , , , , , , ,

1980 Cummings, Charles W., Dept. of Otolaryngol., Univ. of
Washington, Seattle, WA 98195, 1980, '81.

g 1960 Daly, John F., Faculty Practice Offices, 566 First Ave.,

�New York, NY 10016,1960, '61*-'78*, '79*-'81.

1973 Dedo, Herbert H., Univ. of California, S.F. School of
Med., Rm. 495U, San Francisco, CA 94122, 1973*, '74,
'75*, '76* -'79* -'81.

1966 Devine, Kenneth D., Mayo Clinic, Rochester, MN 55901,
1966-'68, '72*, '74 *, '76*.

1976 Doyle, Patrick J.; 1081 Burrard, Vancouver, B.C.
V621Y6, Canada, 1976, '77*, '80*, '81 *

.

1973 Duvall, Arndt J. III, Univ. of Minnesota Hosp., A-605

Mayo Memorial Bldg., Minneapolis, MN 55455, 1973*,
'75-'78, '80, '81.

1968 Farrior, Richard T., 505 DeLeon, Tampa, FL 33608,
1968-'70*, '72, '74, '76-'81.

'

1964 Fearon, Blair, 308 Medical Arts Bldg., Toronto, Ont.,
M5R 2M7, Canada, 1964, '66-'71*, '72*, '73*, '74*-
'78*-'81*.· � r-e�

1963 Ferguson, Charles F., P. O. Box 313, Osterville, MA
02655, 1963, '64*, '66, '67*, '68, '69* -74 * -'78* -'81.

1970 Frazer, John P., 601 Elmwood Ave., Rochester, NY
14642, 1971-'81.

1977 Fredrickson, John M., Med. Sciences Bldg.,Rm. 7310,
Univ. of Toronto, Toronto, Ont., M5T IP7 Canada,
1977-'79* .
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