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PRESIDENTIAL ADDRESS

JOHN A. KIRCHNER, MD

As we move into our second century as a profes
sional organization it is tempting to speculate on the
scientific advances that may be in store for us dur
ing the coming decades. Perhaps a good way to gain
some perspective would be to look for a moment at

the program for our second annual meeting, a cen

tury ago in 1880, because it provides a striking il
lustration of where our specialty stood at that time,
and of the incredible advances since then in manag
ing diseases that frustrated the best efforts of our

forebears and that plagued their patient popula
tions. The 1880 program included reports on cellu
litis, tuberculosis and syphilis of the larynx, and an

update on "the most important development in the
history of laryngology," ie, indirect laryngoscopy.
Let us look briefly at each topic.

Erysipelas of the larynx carried a very high mor

tality in 1880. There were no laboratory tests
available for diagnosis; the cause of the disease had
not yet been discovered. The laryngologist did what
he could with potassium bromide, ice chips, ben
zoin inhalations and as a last resort, tracheotomy.
One year after our 1880 meeting, Robert Koch
identified the Streptococcus as the' cause of ery
sipelas but it was not until a half century later that
the first effective treatment appeared in the form of
the early sulfonamides.

, Laryngeal tuberculosis, another topic on the 1880

program, was nearly always fatal, was diagnosed
entirely on clinical appearance and was sometimes
confused with syphilis. Its cause was not known and
was not to be discovered for another two years
when it was identified by the same Robert Koch. It
was known to be associated with advanced pulmo
nary disease but the laryngologist had to work
without the help of chest x-rays because the first
ones were still 15 years into the future. And it was

nearly 3/4 of a century before INH® and PAS pro
vided a cure for tuberculosis, the most devastating
disease of the 19th century.

Laryngeal syphilis was diagnosed by its charac
teristic large solitary ulcer as contrasted with the
smaller numerous ulcers of laryngeal tuberculosis.
Laboratory diagnosis would not appear until 1906
when Wasserman reported his serologic test for the
disease, and it would be another 37 years before the
real silver bullet, penicillin.

Laryngoscopy, another topic on the 1880 pro
gram, was performed by laryngeal mirror and with

gas lamp illumination. Electricity had not come in-

to general use for this purpose, and the first lamps
were primitive and unpredictable.

Morrell Mackenzie's 1880 report of 100 laryngeal
tumors removed by forceps was published four

years before local anesthesia was available through
Koller's report on cocaine. Imagine the dexterity
and patience this must have required. Some of
Mackenzie's patients were children, one was four

years of age, another six.

If our membership in 1880 had included a Rip
Van Winkle who could join us today, it would be
hard for him to believe that the most dreaded
diseases of his day are now either preventable or

curable. Laryngeal diphtheria, for example, a

dreaded killer of his day, is now rarely seen in ad
vanced societies. Its causative organism was iden
tified three years after the 1880 meeting and con

trolled 40 years later by immunization with toxoid.

Imagine the delight of our visitor from 1880 if

you were to show him the human larynx and tra

cheobronchial tree through a flexible fiberoptic
bronchoscope. Imagine his astonishment at seeing
something as routine as an x-ray of the chest or tem

poral bone; his expressions of wonder at tomograms
of a maxillary sinus cancer; and his absolute amaze

ment at an ACTA scan of a large nasopharyngeal fi
broma.

"What do you mean by a computer?" he would
ask after your explanation of the scan.

"It's an electronic device that performs calcula
tions at the speed of light. In fact it helped us put a

man on the moon."

"Please, Doctor, let's be seriousl" he would say.

"Well, he's right," you say to yourself, "I'd better
not try to explain diagnostic radioisotopes, ultra
sonic scanning, penicillin, the surgical laser, elec
tron beam therapy, microsurgery of the middle ear

and the pituitary gland or microvascular anastomo
sis of free flaps. It would stagger his imagination.
And as for recombinant DNA, this would strike him
as unadulterated science fiction."

Meanwhile he puts another question to you.

"What about laryngeal cancer? It was much less
of a problem in our day than tuberculosis, diph
theria and syphilis. Less than two dozen tumors had
been treated by laryngofissure at the time of our

1880 meeting and nearly all had recurred. As for
total laryngectomy introduced in Germany four
years before our meeting and performed only once

6



PRESIDENTIAL ADDRESS

in America in 1879, its mortality rate was about
90 % , either at the time of the operation or within
the following year."

"We are much better off now," we could tell
him. "These operations can be done with a negligi
ble mortality and with a high rate of cure. In fact,
about half of all laryngeal cancers are now cured by
radiation therapy, an outgrowth of the work of
Conrad Roentgen 15 years after your meeting and
the Curies a few years later."

"Remarkable I But I get the impression from to

day's program that the laryngologist does more

surgery today than we did in 1880. Even our

tracheotomies were performed by general surgeons
in our day. When did the change come about?"

"Not for many years after your day, Rip. For ex

ample, look at this list of operations performed in

all the base hospitals in World War I, a list com

piled by Harris P. Mosher. ENT surgery included
some 2,300 mastoidectomies, 14,000 tonsillec
tomies, 3,200 submucous resections, and incision
and drainage of 1,200 peritonsillar abscesses. That
was the lot. In fact, otolaryngology was largely
diagnostic, with relatively few surgical procedures
until the late 1950s when the NIH introduced

Training Grants. Within a few years with the sup
port of basic research, the standards of otolaryngol
ogy had skyrocketed and it was not long before the
well trained otolaryngologist was looked upon as

the expert in the field and managing most of the

major disorders of the head and neck."

"Naturally!" he says. "Those who do the research
in a field eventually take it over completely. But
what about the future? I'm planning to attend your
bicentennial meeting and I would like to know
what to expect."

"Well, Rip, there are a few items on this year's
program that might get further clarification during
the next decade. The neoglottis operation after total

laryngectomy, for example, is a real challenge just
now. It is plagued with problems as you will see

during our meeting here in Florida, particularly
aspiration and stenosis, even in the best surgical
clinics. Solving these problems would be a tremen

dous accomplishment and some of our best men are

working at it.

"And then the 1980s might see an end to the spas
tic dysphonia controversy. For years there was no

practical way of helping these poor sufferers until
one of our more courageous members cut a recur

rent nerve and finally obtained relief for one of his

patients. The operation seems physiologically crude
but it workd and until someone finds a better way
to cure these dysphonias, I suspect that these nerves

will be getting injected, crushed or cut."

"And what about laryngeal paralysis? Any new

treatments?"

7

"Reinnervation of the paralyzed larynx may be
achieved in the 1980s. The nerve-muscle transplant
appears to be a move in the right direction."

"But I hear ," says Rip, "that the operation works
better in Cleveland than anywhere else."

"Not at all. It works in Pittsburgh too.

"Cancer is still a major problem, Rip. As Lew
Thomas pointed out, there may be dozens of separ
ate influences that can launch cancer, all sorts of
environmental carcinogens and many types of vi

rus, but 'there will probably turn out to be a single
switch at the center of things, there for the finding.'
If this is true, then instead of using radiation, che

motherapy, hyperthermia, cryosurgery, immuno

therapy, and extirpative surgery, we may have
found the one basic mechanisn that starts a normal
cell on its way toward cancer and be able to block
it. Until we have this answer, and perhaps for a

long time after, we will still be doing major surgery.

"The laryngologist, of course, must move fast to

stay in the race with his colleagues in otology and
other surgical specialties. Already the first cochlear
implants are functioning even though discrimina
tion is poor but by the time of our bicentennial,
Rip, the blind and the deaf may be using electronic
substitutes for the eye and the ear that provide fair
ly good discrimination of light and sound. You may _

not believe it, but replacements are already avail
able for heart valves, coronary arteries, kidneys and
hip joints."

"Incredible I What about an artificial larynx?"
"I doubt it," I say. "Its function as a two-way

valve is far more complex than that of the one-way
heart valve. I predict that we will see an artificial
heart before we see an artificial larynx."

"Take a final look," Rip says, "into the Presiden
tial crystal ball. Who will be the leaders in major
medical developments during the 1980s and be

yond?"
The scene that slowly appears is murky and dark

ened at first by the shadow of "big brother," and by
the plague of lawyers and legislators that cloud the
medical panorama. But a few figures gradually
emerge from the mists. A surgeon transferring his
newest free flap, a radiotherapist injecting the latest
sensitizer before aiming the atomic gun; and as the

picture clears further, an endocrinologist and im

munotherapist are observed at the weekly Head and
Neck Conference. Genetics and epidemiology have
offices in the clinical area and a nutritionist makes

regular rounds with the housestaff.

'''Well, Rip, I can't make out the details of our

Bicentennial Program but from what I can see, the
molecular biologists appear to have unravelled

everything from cancer of the larynx to vasomotor

rhinitis. It's good that the NIH survived the crash of
1980."



lustrated by his medical school classmate Frank
Netter, and most important of all, the surgical
techniques that he describes can be performed by
the average, competent, head and neck surgeon
not just by the author.

'

At the risk of embarrassing our Guest, I would
like to mention just a few examples of what I con

sider original and unique contributions: Me

Naught's keel, the resection of the anterior commis
sure cancer to prevent stenosis; the mucosal flap on

the pyriform sinus to resurface the defect after hem
ilaryngectomy; demonstration that partial laryn
gectomy can be safely performed for glottic cancer

after radiation failure; that radical neck dissection
can be safely performed after a full course of radia
tion therapy; primary closure, without skin grafts,
after supraglottic partial laryngectomy; the internal
vascular shunt in resecting extensive carotid body
tumors; the laryngotracheal autograft after resec

tion of the postcricoid cancer area; with his col
leagues, one of the first successful autotrans

plantations of the canine larynx; immediate recon

struction of the cervical esophagus by a revas

cularized segment of jejunum; and these are just a

few of his many contributions.

Ladies and Gentlemen, the man who exemplifies
our organization motto, We Learn by Teaching:
our Guest of Honor, Dr. Max Som.

INTRODUCTION OF GUEST OF HONOR

MAXSOM,MD

JOHN KIRCHNER, MD, PRESIDENT

One of the privileges that go with the presidency
of this great organization is selecting a Guest of
Honor. Over the years I have been very fortunate in

having as my teachers some of the greatest men in

otolaryngology: among them, Julius Lempert,
Maurice Cottle, and Max Som. Many of us here
have attended courses that Max has helped with at

Yale, Columbia, University of Southern California,
the Academy, and other postgraduate functions.

A fortunate few of us have also attended week
end seminars at the "Adirondack Academy of Oto

laryngology." It was here that your President was

introduced to the fine points, not only of head and
neck surgery, but of sun bathing, swimming, and

gastronomy. Any complications that occurred at

this operating table were eventually, but skillfully,
corrected by the lady of the house, Lorraine Som.

Between visits to the Adirondack, Max has man

aged to report some of his surgical innovations, and
these, I think, have been his most important con

tributions to laryngology. Any young clinician
would do well to study Dr. Sorn's reports as models
of scientific communication. His reports are always
supported by extensive work in the laboratory, or in
the operating room. They are always introduced by
athorough review of the work that has been done

by others before him. They are beautifully il-

8



ADDRESS OF GUEST OF HONOR

MAX L. SOM, MD

NEW YORK, NEW YORK

It is indeed a singular delight to be here as your
Guest of Honor. In reality, I had never dreamed of

having such a distinct honor. I should like to express
my deep gratitude and appreciation to this society
and particularly your president, Doctor John Kirch
ner.

I have just heard a laudatory resume of my life. It
was more fun listening to it than having lived
through it. Considerable emphasis has been placed
on my teaching commitments and performance at
various medical centers. One should mention the

equally rewarding learning experience gained by
exposure to my fellow participants: namely Dr.

Joseph Ogura at the University of Southern Califor
nia who is presently at Washington University in St.
Louis, and Dr. John Kirchner at Yale University.

These meetings of the American Laryngological
Association have served as an excellent means for
the initial presentation of selected new ideas or con

cepts in laryngology. The recent advances of medi
cal knowledge in our specialty, gained by intensive

research, seek an outlet for early presentation and

recognition. This society has been eminently suc

cessful in supplying such a format for discussion.

Numerous innovations in laryngeal surgery as

well as modifications of accepted techniques were

initially presented before the American Laryn
gological Association. What ultimately happened to

the newly proposed procedures is not always clear.
Were they generally accepted or rejected? Was a

genuine, fair trial and unbiased evaluation given
the procedure?

This Association offers the most sophisticated
group of laryngologists who could take "a second
look" at a meeting several years later. A follow-up
report, including an analysis of the authors further
experiences with the same subject should be forth
coming. Discussion by other members of the Ameri
can Laryngological Association would be reward
ing. Corroboration by representatives of other
medical centers would enhance acceptance of the
procedure. Critical analysis must also include short

comings and limitations of the procedure to put it in

proper perspective.
In addition to providing a forum for new ideas,

this society publishes the Transactions oj the
American Laryngological Association. A permanent
record of the proceeding of each meeting is thus
available for review and critique. I think if that
policy of taking a second look be initiated, it may
prove very well rewarding. I, again, want to thank
members of this Association for having granted me

this honor.
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PAPILLOMA OF THE LARYNX AND TRACHEOBRONCHIAL TREE IN
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One hundred and forty cases of papilloma of the larynx and tracheobronchial tree are documented in the records of the Childrens Hos

pital of Los Angeles. The records of 90 patients were available and were reviewed intensively. The method of direct laryngoscopy with

general anesthesia using apneic technique in most patients and intubation in some was an adequate method of treating patients with

laryngeal papillomata. A general anesthetic was never used where obstruction was severe and the airway could not be controlled. The low
incidence of papilloma of the tracheobronchial tree and an absence of parenchymal lung seeding in this series is attributed to the avoidance
of a tracheotomy and fewer intubation anesthetics thus avoiding trauma to the trachea and bronchi. The immediate removal of the
tracheotomy tube seems an alternative if the surgical procedure had been performed. In the patients in this series decannulation was ac

complished in a very short period of time. The establishment of an airway seems to be a priority in the treatment of this disease and this can

be accomplished by repeated endoscopic procedures rather than tracheotomy. Statistics are given, and prognosis based on the type of lesion
and histopathology is documented.

INTRODUCTION

Ubiquitous but not a common laryngeal lesion in

children, treacherous in its potential, defying all
forms of treatment, eluding successful research into
its cause, papilloma of the larynx remains a serious

challenge to the clinical laryngologist. The most

common benign tumor of the child's larynx, papil
loma causes serious compromise of the important
functions of the larynx and is a potential threat to

the life of the child it invades. Papilloma of the
larynx and tracheobronchial tree is responsible for a

very high degree of morbidity and economic cost in
this country as well as in other countries world
wide.

This retrospective study reviews the charts of pa
tients with papilloma of the larynx and tracheo
bronchial tree, treated at the Childrens Hospital of
Los Angeles (CHLA) in the prelaser days. All of the
patients in this study were treated with cup or Pat
terson forceps removal of the tumor by direct laryn
goscopy under general anesthesia either using apne
ic technique or less often intubation. A general an

esthetic was not used when severe airway obstruc
tion was encountered.

In a chapter on papilloma of the larynx in The
Practice of Medicine, 1 published in 1897, the pro
posed treatment for papilloma of the larynx was the
use of "causticum, sanguinaria, thuja, belladonna,
calcarea phosp, conium silicea and when all else
failed surgery." The authorities of that day felt
surgery should be used only when the tumor threat-

ened the airway but reminded the reader that sur

gery caused these tumors to recur more rapidly.
A review of the more recent literature indicates

very little has changed in regard to the many and
varied forms of medical, physical and surgical
forms of therapy which have been suggested in

dealing with this most frustrating disease. That
treatment is no closer to a cure is disappointing in
the light of remarkable advancements which have
been made in basic immunological research and
medical technology. Surgical extirpation. remains
the essence of therapy and will remain so until a

cure is found.

As documented almost 100 years ago' and still re

maining a mystery, it is unknown why papilloma
will suddenly disappear or regress in some patients
regardless of the form of therapy which was in
stituted.

REVIEW OF LITERATURE

Etiology. The most likely cause of laryngeal
papilloma is viral. 2 It is thought to be produced by a

double-stranded tumor-producing DNA-containing
virus belonging to the papovavirus group. Zur Han
serr' distinguishes between juvenile and adult
papilloma as follows: 1) that virus particles are

sometimes demonstrable in the juvenile form but
not in the adult, 2) that transmissibility by experi
ment has been possible in the juvenile and not in the
adult type, 3) that malignant transformation is
common in the adult but rare in the juvenile form
except ..

after irradiation, and 4) that the type of

From the Department of Surgery, Division of Otolaryngology, Childrens Hospital of Los Angeles and University of Southern California Medical School,
Los Angeles, California.

Presented at the meeting of the American Laryngological Association, Palm Beach, Florida, April 14-15, 1980.

REPRINTS - Seymour R. Cohen, MD, 1300 N. Vermont Ave., Los Angeles, CA 90027.
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human papovavirus 1, 2, 3, 4 has not been deter
mined while virus-like particles have been de
scribed repeatedly in juvenile forms of papilloma.
"Most of these findings do not withstand a severe

scrutiny and are not sufficiently distinguished from
other nuclear inclusions such as perichromatin
granula which are thought to be inactive chromatin
found in most nuclei in varying amounts.":'

Spoendlin and Kistler" point out that in rapidly
growing papilloma, the virus is less likely to be
found than in slow-growing lesions such as skin
warts in which the virus is frequently demonstrated
and a high tendency to cure rate is known. Critical
ly minded authors have been unable to demonstrate
the virus in juvenile laryngeal papilloma either in
extracts or in electron microscopy sections. They
conclude that the papovavirus in laryngeal papil
loma exists most of the time as invisible genomes in
the nuclear chromatin and that the mature virus

particles are only found under certain, thus far not
well-defined conditions. They conclude that the
viral theory remains the etiology of papilloma of the
larynx in theory only."

Ullman" and Ishikawa," were able to transfer
children's laryngeal papilloma to laboratory ani
mals and to the human skin using a filtrate of
papilloma tissue. Holinger et al" gave some evidence
of the viral theory by serological tests, animal in
oculations and tissue cultures.

Boyle et al" produced strong evidence to support
the viral theory showing the presence of virus-like
particles similar in configuration to the papovavirus
in lesions removed from patients.

Ahmed' reviews the literature regarding nuclear
bodies in laryngeal papilloma and states there is a

suggestion that there is a relationship between the
presence of nuclear bodies and viruses. He, how
ever, points out that while his studies provide fur
ther support for a viral theory, "present observa
tions do not permit any conclusion to be drawn con

cerning the exact relationship of nuclear bodies to

papilloma virus other than that it may be associated
with some stage of virus formation." He suggests
further studies such as tissue culture, morphological
and histochemical, be carried out to establish
whether there is indeed a relationship between
nuclear bodies and papilloma virus and how these
nuclear bodies are formed and what their fate may
be.

Many other etiological agents such as endocrine
factors, allergy, infection, chronic irritation, racial,
sexual, geographic, abnormalities of calcium,
magnesium or zinc metabolism, are all factors
which have never been consistently proven in any
large series of patients.

Therapeutics. The literature has been rampant
with offers of potentially hopeful curative mea

sures. The most common form of therapy has been

11

surgical, at times conservative and at other times

very radical. The most common surgery is en

doscopic removal with forceps with other forms
such as microlaryngeal cautery, laser surgery, lar
yngofissure and tracheotomy. The latter surgery
once was suggested in order to place the larynx at

complete rest but at this time most laryngologists
will do this procedure only to protect the airway
rather than for any effect it may have on the in

tralaryngeal disease.

Tetracycline, advised by Holinger et al,? has not

proven beneficial as at first had been hoped. Cor
ticosteroids'" have been discarded. Estrogen!' and
podophyllin'> applied locally and magnesium and
calcium given systemically':' have been disappoint
ing. Immunological measures such as local injection
of smallpox vaccine':' and bovine vaccination" have
given poor results and have been proven harmful.

Of the physical methods, electrocautery? has
been used but may result in permanent damage un

less used extremely carefully. Ultrasound" has some

enthusiastic supporters but has not been universally
accepted.

Cryosurgery'" has been used with varying degrees
of success. Miller'" cautions that cryotherapy in
children without a prior tracheotomy should be
avoided. The CO2 laser is now preferred by many in
the field of laryngology and is probably the most ac

curate for removing small lesions in crucial areas of
the Iarynx.!" It, however, like all other methods
may produce serious damage if used injudiciously
and has not reduced the recurrence rate significant
ly.

METHODS

Although the records at CHLA show there were 140 patients
who were admitted with the diagnosis of papilloma in the larynx
and tracheobronchial tree, only 90 charts were available for
review. Because as in all retrospective studies certain data were

desired but not documented, the statistical analysis of the group of
patients in this study was not complete in a number of aspects of
this study. Therefore it was not possible to document the birth
history of the patient nor whether the mother had condylomata.
Also, because of the number of years which have passed since

many of these patients were treated, the follow-up was not

always possible.
The following items could be completely studied in the group

of patients: the age at onset of symptoms, sex and race, birth
place, symptoms which led to the diagnosis, other sites of involve
ment by papilloma, patients with tracheotomy, the presence of le
sions in the tracheobronchial tree, the site and type of papilloma,
preoperative diagnosis, the histological presence of atypia and its
effect on the prognosis, complications, the number of procedures,
the time of resolution, method of treatment and anesthesia, and
the mortality.

STATISTICAL ANALYSIS

Of the total of 90 patients whose charts were

available and were reviewed, 47 were male and 43
were female. Unfortunately the birth history, type
of delivery, and absence or presence of venereal
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TABLE 1. INCIDENCE OF LARYNGEAL PAPILLOMA
ACCORDING TO SEX AND RACE

Sex No. Race No.

Male
Female

47
43

White
Black
Mixed

75
14

warts in the mother were not documented. Only
one child whose mother had vaginal condylomata
was noted to have been born by vaginal route and
had perineal warts and papilloma of the larynx
with onset of symptoms at birth.

Of the 90 children, 75 were white, 14 were black
and 1 was mixed. There were no Orientals in this

study. While the birthplace of most of the patients
was California, patients in the study and referred
for therapy came from many other states in the
north, south, east and midwest areas. No

geographic significance could be elicited (Table 1).

SYMPTOMS

The most common symptom was voice change,
occurring in 81 (90 %) of the patients. It was usually
moderately severe and progressive and in some

children aphonia was present. Airway obstruction
was documented in 40 (44 %) of the children, but
varied from moderate to very severe, some children
requiring immediate attention. Stridor was docu
mented in 35 (39 %) of the patients and in many of
these children the treatment prior to the accurate

diagnosis was misdirected to croup, allergy or

asthma (Table 2).
TABLE 2. LARYNGEAL PAPILLOMA: SYMPTOMS (N = 90)

No. %

Voice change
Airway obstruction
Stridor

81
40

35

90
44

39

SITES OF PAPILLOMA OTHER THAN LARYNX

In addition to their laryngeal papilloma, ten chil
dren had palatal lesions, two had lesions in the ton
sil area, three had tracheobronchial lesions, one on

the skin of the hand and one had papilloma cover

ing her perineum. These lesions responded to treat
ment much more rapidly than the laryngeal papil
loma. It is noteworthy that no parenchymal lung le
sions were seen in this series of patients (Table 3).

TRACHEOBRONCHIAL PAPILLOMA

Only three patients were found to have tracheal
and bronchial papilloma, an exceedingly low inci
dence in a large series of patients. A breakdown of
these patients is of interest. Tracheobronchial
papilloma are rare in patients without laryngeal le-

TABLE 3. LARYNGEAL PAPILLOMA: OTHER SITES

Palate 10 Tracheobronchial 3
Tonsil 2 Skin 1

Pharynx Perineum

TABLE 4. LARYNGEAL PAPILLOMA:
TRACHEOBRONCHIAL LESIONS·

Primary without laryngeal lesion

Laryngeal without tracheotomy
Laryngeal with tracheotomy]

"No pulmonary lesions.

tOne bronchogenic CA.

sions and unoommon where a tracheotomy has not

been performed.

One child, an 8I/2-year-old female had a perfectly
normal larynx, no other papilloma in the body, and
had severe stridor for many years diagnosed as em

physema. At bronchoscopy she had almost total ob
struction of her trachea by a large papillomatous
mass which was cored out and with two endoscopic
procedures was apparently cured. One year later
another bronchoscopy was performed and the tra

chea and bronchi were found to be normal. One of
the patients who had many procedures performed
elsewhere for the removal of laryngeal papilloma,
who had been intubated repeatedly for the laryn
geal surgery, developed wheezing and airway ob
struction and was found to have a large number of
papilloma in the trachea and right bronchus. He

responded to three procedures with complete reso

lution and is now free of disease for over two years.
The third patient with tracheobronchial papilloma
following a tracheotomy, and who had never been
irradiated, developed transformation to a bron
chogenic carcinoma and succumbed from meta

static disease at age 20 years.?" His laryngeal lesions
had been controlled for many years (Table 4).

AGE AT ONSET OF SYMPTOMS

The age at the onset of the papilloma could be
correlated with the age at the onset of symptoms.
The symptoms such as voice change, stridor and/or
airway obstruction were most prominent. Twenty
one patients developed symptoms between birth
and six months of age. Fourteen patients developed
symptoms between one to two years of age and 12

patients developed symptoms between three to four
years of age. Sixty-one (68 %) of the children had
symptoms of papilloma prior to four years of age.
Decreasing frequency of the disease, as evidenced
by the development of symptoms, occurred as the
child became older than six years. Only one child
had his onset of symptoms between ages 10 and 11

(Table 5).

TRACHEOTOMY

Of the patients who received all of their treat

TABLE 5. AGE AT ONSET OF SYMPTOMS

Birth-6 Mo 21 5- 6 Yr 3
7-12 Mo 8 6- 7 Yr 2
1- 2 Yr 14 7- 8 Yr 2

2- 3 Yr 6 8- 9 Yr 2

3- 4 Yr 12 9-10 Yr 2
4- 5 Yr 3 10-11 Yr
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TABLE 6. LARYNGEAL PAPILLOMA: TRACHEOTOMY*

CHLA
Elsewhere

4 (4%)
9 (10%)

* All decannulated except 1 who was treated a short period of time and
moved.

ment at CHLA only four were tracheotomized. One
child was tracheotomized on the ward soon after
admission because of coma and asphyxia. Soon after
the diagnosis of papilloma was confirmed by direct

laryngoscopy and treatment was instituted, he was

decannulated and he made an uneventful recovery.
One child was admitted for airway obstruction mis

diagnosed as croup, and was tracheotomized only
to find that he had papilloma. He was decannulated
when his condition stabilized and after surgical
management of the papilloma underwent reso

lution. Another patient, the third in this series, was

tracheotomized for a rhabdomyolysis after anesthe
sia and succumbed to his disease. He had no papil
loma at the time of his death. The fourth patient re

quired a tracheotomy for the treatment of tracheal
obstruction due to an associated tuberculous com

pressive and invasive tracheal lesion. He was lost to

follow-up after being transferred to a tuberculosis
sanitorium.

Eight of the nine patients who were referred for
treatment with a tracheotomy in place performed
elsewhere, were decannulated within one to two

months after surgical therapy for their laryngeal
papilloma. The ninth patient with a tracheotomy
and tracheal papilloma was lost to follow-up and is

being treated in a midwestern children's hospital. *

For the past ten years a tracheotomy has not been

performed for the treatment of this disease at

CHLA (Table 6).

ERRORS OF DIAGNOSIS

Less than one third of the patients had a correct

diagnosis made prior to direct laryngoscopy. The
usual erroneous diagnoses were vocal nodules, vocal

paralysis, bronchitis, asthma, allergy, croup, tra

cheoesophageal fistula, obstructive tonsils and ade

noids, and laryngomalacia. Two children had ton

sillectomies and adenoidectomies performed for air

way obstruction. In both of these children the air

way obstruction was in actuality due to laryngeal
papillomatosis. In older children indirect laryn
goscopy with a positive diagnosis was occasionally
possible. It was quite clear in this study however
that direct laryngoscopy was the only method of

making a correct diagnosis (Table 7).

TABLE 7. LARYNGEAL PAPILLOMA: INITIAL DIAGNOSIS

Nodules
Vocal paralysis
Bronchitis
Asthma

Allergy
TEF - Tracheoesophageal fistula.

TEF

Obstructive T&A

Laryngomalacia
Emphysema
Croup

*Belenky W. Personal communication.
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TABLE 8. LARYNGEAL PAPILLOMA: TYPE OF LESION

SL ML MD

Total no. 13.0 6.0 60.0

Mean no. procedures 3.8 12.8 15.9

Mean age onset (yr) 2.8 3.0 3.2

Mean duration of symptoms (yr) 3.2 11.9 5.34

SL - Solitary local; ML - Multiple local; MD - Multiple diffuse.

TYPE OF LESION AND COURSE OF DISEASE

The lesions in the larynx were divided into soli

tary local, multiple local, and multiple diffuse.
Thirteen patients with solitary localized lesions had
an average number of procedures of 3.8. The mean

age at onset of symptoms in this group was 2.8 years
and the mean duration of symptoms was 3.2 years.

There were six patients in the multiple localized

laryngeal lesions. This group had an average of 12.8

procedures with a mean age at onset of symptoms of
three years and a mean duration of symptoms of
11.9 years.

Sixty patients with multiple diffuse lesions were
in the majority and had an average of 15.9 pro
cedures. The mean age of onset was 3.2 years and
the mean duration of symptoms was 5.34 years.
While these figures may not be statistically valid, it
would appear that the solitary localized lesion oc

curred in the younger child and these patients may
undergo resolution at an earlier age and would re

quire fewer procedures. The least common, those
with multiple localized papilloma, carried the

poorest prognosis with symptoms lasting the longest
of the three groups. Fortunately this was the least
common of the three types.

The most common form, the multiple diffuse le

sions, occurred in most of the patients, required the

largest number of procedures, but resolved at a

much earlier age (Table 8).

HISTOLOGICAL CONSIDERATIONS

Since there was good documentation of the pa
thology by the Surgical Pathology Division, the re

sults were reviewed. In almost all cases biopsies
were taken at each procedure. The usual pathology
was "papillary formation composed of stratified

squamous epithelium on a fibrovascular core." If
nuclear atypia was present, this was so stated in the

report of the pathologist. Seventy-six of the 90 pa
tients had reports which could be analyzed. Forty
percent (36) showed atypia in their biopsies quite
frequently. Fifty-one (56 %) showed no atypical
nuclei. The patients with atypia had a total of 896

procedures with an average of 25. The patients
without nuclear atypia had 406 procedures or an

TABLE 9. LARYNGEAL PAPILLOMA: HISTOLOGY

Atypia No Atypia
Patients

Procedures
Mean

36 (40%)
896

25

51 (56%)
406

8
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TABLE 10. LARYNGEAL PAPILLOMA: COMPLICATIONS
OF FORCEPS REMOVAL

Webs
Hoarseness

Laryngeal stenosis

Keel surgery

9 (10%)
10 (11%)

4 (4.5%)
2

average of 8 per patient. Thus, atypia was

associated with three times more procedures than
the patients in the nonatypia group (Table 9).

COMPLICATIONS OF FORCEPS REMOVAL

Forceps removal of papilloma, while common

place and effective, produces complications. Many
of the patients in this group had been referred after

having had initial or multiple procedures per
Ibrmed elsewhere. As in all forms of therapy, the

potential scarring, usually from excesses of the

method, is hazardous to the larynx, resulting in
voice change or obstruction of varying degrees.

In nine of the patients, webs formed in the anteri
or commissure usually from injudicious use of

forceps and denuding of both vocal cords at the
same time. Of the 10 % of these patients only two

required keel surgery. These were some of the earli
est patients treated in this series. Ten patients
(11 % ) had hoarseness of varying degrees, one quite
severe and still under treatment. Laryngeal stenosis
occurred in four patients (4.5 %) but was never se

vere enough to require tracheotomy or intralaryn
geal treatment. Obstruction was never severe enough
to produce functional disability (Table 10).

NUMBER OF PROCEDURES

The number of procedures varied with the age of
onset, type of laryngeal papilloma and the degree of
obstruction. The smallest number required for
resolution was two procedures in one infant while
110 procedures were required in one female child.
Another patient (male) had 109 procedures and sue

cumbed from metastases secondary to transforma
tion to bronchogenic carcinoma. The total number
of procedures among the 90 patients was 1,047, an

average of 11.8 procedures per patient. However,
this figure is meaningless since eliminating those
that had the largest number of procedures would
bring this number down to a mean of nine. Also,
many of the procedures were for follow-up care and
no treatment in many of the children was necessary
when they were found to be free of disease (Table
11).

RESOLUTION OR CURE

As previously stated and well known among lar
yngologists, the disease can recur after years of be
ing quiescent. One of the patients, a black female,
was free of disease for two years and returned with
massive papilloma. The recurrences were eradi
cated with three procedures and she is now still be
ing followed. Thirty-three patients, or approx-

TABLE 11. LARYNGEAL PAPILLOMA: NUMBER OF
PROCEDURES

Total no. 90 patients
Smallest no.

Largest no ..

1047
2

110 (1 F)
109* (1 M)

'Developed bronchogenic CA - No irradiation.

imately 30 %, were followed for a sufficient length
of time to be able to say that they had undergone
resolution. This �roup was followed for at least two

years and is known to have been free of disease.
Many of the patients had no papilloma when they
were last seen but their follow-up was of insuffi
cient length of time to regard them as having
undergone resolution.

SURGERY AND ANESTHESIA

The methods of anesthesia varied among the
three principle operators who followed these pa
tients. Seven hundred and sixteen of the procedures
were performed with the apneic technique. Two
hundred and ninety-eight procedures were per
formed with intubation anesthesia and 21 pro
cedures were performed with the anesthetic being
given through the tracheotomy tube. When severe

obstruction of the airway was present the bulk of
the tumor was removed without anesthesia and
when the airway was secure the general anesthetic
was given. Only 10 procedures of the total 1,047
were performed with suspension laryngoscopy and
intubation. All the other procedures were per
formed with hand-held laryngoscopic technique.
Two patients were treated without general anes

thesia having had local anesthetic sprayed to the
larynx (Table 12).
MORTALITY

There were three deaths in this series of patients.
One developed rhabdomyolysis after anesthesia and
was found to be free of disease at autopsy. Another
patient died of accidental extrusion of the tra

cheotomy after revision surgery for severe tracheal
stenosis. He had no laryngeal papilloma when he
was referred for therapy and had no laryngeal
papilloma at death. The third patient died of
metastatic disease from transformation of his
papilloma to bronchogenic carcinoma. He had been
tracheotomized and had had no laryngeal papil
loma for many years prior to his death.

SUMMARY AND CONCLUSIONS

Of the total of 140 patients seen and treated with

TABLE 12. LARYNGEAL PAPILLOMA: METHOD AND
ANESTHESIA

Apneic tech
Intubation D.L.
Trach
Intubation - Susp
Local spray

D.L. - Direct laryngoscopy.

716
298

21

10
2
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papilloma of the larynx at CHLA, the charts of 90

patients were available and were reviewed. The
literature on etiology and therapy was also re

viewed. Of the 90 patients all were children under
11 years of age at the onset of their therapy. Forty
seven of the children were male and 43 were fe
male. Seventy-five of this group of children with
laryngeal papilloma were white and fourteen were

black. One patient was of mixed racial heritage and
none were of the Oriental race. Ninety percent of
the patients had moderately severe and progressive
voice change, and this was the most common syrnp
tornof the disease. Forty-four percent of the chil
dren had varying degrees of airway obstruction
from moderate to very severe. Stridor was found in
39 % of the children, a symptom frequently misin

terpreted as being due to another cause. The most

common extralaryngeal site of the lesion was on the
palate and the least common was on the skin.

Notable in this series is the extremely few cases of
tracheobronchial lesions. This low incidence is
ascribed to the avoidance of a tracheotomy or,
when it had been performed, to make all efforts to

remove it as soon as possible. The method of endos
copy and anesthesia may also be a factor in that
with the use of apneic technique, trauma to the
trachea and bronchi was avoided.

In this series of patients 21 developed symptoms
between birth and six months, 14 patients between
one to two years of age and 12 patients between
three to four years of age. Sixty-one of the 90 pa
tients developed their symptoms prior to four years
of age.

. Of the types of laryngeal papilloma the localized
solitary form required the fewest number of pro
cedures before resolution. The majority of patients
had multiple diffuse lesions and required an aver

age of 15.9 procedures. The best prognosis, with
resolution and a mean duration of symptoms of 3.2

years, was found in the localized solitary lesion.

Of the 90 patients only 76 had sufficient histolog-

ical studies to allow critical evaluation of the
pathological report. Of these 76, 60 (40%) showed
atypia in their biopsies. This group of patients re

quired 896 procedures, an average of 25 procedures
per patient as compared with those without atypia
who required 406 procedures or an average of 8

procedures per patient. Atypia was therefore
associated with three times more procedures than
the group without nuclear atypia. The complica
tion rate was acceptable in the study since no pa
tient had severe enough laryngeal stenosis to require
surgical intervention. Only two patients with severe

webs causing hoarseness required keel surgery.

The chief method of anesthesia was the perform
ance of the direct laryngoscopy by the apneic
technique in 716 of the total procedures. Two hun
dred and ninety-eight were performed with intuba
tion anesthesia and only ten procedures were per
formed with suspension laryngoscopy and intuba
tion.

Of the three patients with a fatal outcome, one

died of bronchogenic carcinoma with embolic me

tastases, one of rhabdomyloysis after anesthesia,
and another from accidental extrusion of the tra

cheotomy tube after revision of the tracheotomy
site.

Over the almost 25 years of this study, only four .

patients had a tracheotomy performed at CHLA.
On two of those occasions it was performed for the
wrong diagnosis. Eight of the nine patients in the
series who were tracheotomized elsewhere were de
cannulated within a one- to two-month period and
one was lost to follow-up. A tracheotomy has not

been performed for the treatment of papilloma of
the larynx at CHLA.

Direct laryngoscopy with apneic technique has
been a successful method of treatment of papilloma
of the larynx in children. A tracheotomy is rarely re

quired or necessary or justified for the treatment of
this disease. Radical surgery is also not recom

mended. It is hoped that with interferon the ulti
mate cure may be obtained.
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DOUBLE-BARRELED (DIVERSIONARY)TRACHEOSTOMY IN THE
MANAGEMENT OF JUVENILE LARYNGEAL PAPILLOMATOSIS

HARVEY M. TUCKER, MD

CLEVELAND, OHIO

A two-year-old female presented to the author with a 11/2 year history of multiple recurrences of juvenile laryngeal papillomatosis
which when first seen had progressed to and below the tracheotomy site. The entire supraglottic larynx, glottis, and subglottic area were

completely filled with exuberant papillomata. There was active growth of papilloma at and below the tracheotomy site and the tube had
to be inserted through papilloma in order to reach a clear area in the trachea. In hopes of preventing further spread of papilloma below the
area already involved and in order to control the airway and provide access to the subglottic area for laser removal, a double-barreled
tracheostomy was performed. Laser treatment and/or spontaneous resolution ultimately resulted in complete clearing of all papillomata
from the upper and lower tracheal segments. Four years and nine months after the initial procedure it was felt safe to attempt reconstruc

tion. Her postoperative course was uneventful and she was successfully extubated three months later. Both vocal cords are normally mobile
and her voice is quite clear although slightly hoarse as a result probably of slight changes in the edges of the cords because of the repeated
surgical interventions. There has been no recurrence of papilloma now, over one year since reconstruction of the trachea. This somewhat
radical approach to a life-threatening growth of endotracheal papilloma was successful in preventing further spread below the level of
tracheostomy and ultimately permitted total reconstruction of an intact tracheal bronchial tree in the case reported.

The carbon dioxide surgical laser has revolu
tionized the management of juvenile laryngeal
papillomatosis. Several recent reports':" confirm
that this lesion can be managed with a high degree
of success and with maximal preservation of a nor

mal-functioning larynx by the use of the laser. Be
cause this instrument instantaneously vaporizes le
sions in an almost bloodless field and further per
mits very meticulous removal with minimal damage
to adjacent soft tissues, papillomatosis can be

managed with greater facility, and the need for

tracheostomy to maintain an adequate airway
should be diminished even in very small children.
Such improved management is due at least in part
to the minimal laryngeal edema which results from
use of the laser as compared to other techniques
available.

Most authors agree that juvenile papillomatosis
spreads by viral transmission, possibly the same one

that causes condyloma acuminata, coupled with as

yet poorly understood immunologic factors. For

tunately, spread into the tracheobronchial tree be
low the larynx is a relatively uncommon occur

rence, especially in the absence of direct tracheal
trauma such as might result when tracheotomy is

required. For this reason, even before the laser was

available, every effort was made to avoid the need
for tracheotomy because of the significant risk that

papillomatous involvement of the tracheotomy site
would result.

This report is prompted by the author's ex

perience with a single case of virulent and rapidly
progressive papillomatosis of the tracheobronchial

tree in a small child. Because of the imminent risk of

spread of papilloma beyond the level at which a tra

cheotomy could bypass it, a life-saving and some

what radical procedure was undertaken for the first
time with success.

CASE REPORT

A two-year-old female presented to the author with a 11/2 year
history of multiple recurrences of biopsy proven juvenile laryn
geal papillomatosis, which when first seen had progressed to and
below the tracheotomy site. The child had undergone seven sep
arate endoscopic procedures for control of her airway and, fol

lowing the sixth procedure it had become necessary to perform a

tracheotomy. At the seventh endoscopic procedure, the attending
surgeon became aware that there was exuberant spread of papil
loma below the vocal cords to the point where it was approaching
the level of the tracheotomy itself. The child was referred for fur
ther evaluation and management. Upon admission she presented
as an attractive two-year-old with a tracheotomy tube in place
and in no acute distress. She was essentially aphonic. Growth and
development were otherwise normal and there was no other sig
nificant medical history, except for the fact that the mother had
been known to have condyloma acuminata at the time that the
child was delivered. After suitable preoperative evaluation, endo

scopy was undertaken. This showed that the entire supraglottic
larynx and glottic chink were completely occluded by massive,
frondular papillomata. The tracheotomy tube was removed and
the subglottic.area and upper trachea were inspected. A large pro
longation of papilloma was present on the posterior wall of the
trachea and had reached and even passed slightly beyond the level
of the tracheotomy tube (Fig. 1). The circumference of the
tracheotomy wound itself and the anterior wall of the trachea
seemed to be uninvolved. The subglottic portion of the vocal cords
was involved bilaterally. Bronchoscopy beyond the site of the
tracheotomy tube showed no evidence of distal spread of the
papilloma. Since this represented a rapid progression of disease
even in the ten days between the last observation by the referring
surgeon and the current observation by the author, it was felt that
there was imminent danger of rapid spread of the lesions to the
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Fig. 1. Complete occlusion of the larynx and subglottic
trachea by persistent papilloma. The leading edge of the
tumor mass extends to the level of the tracheotomy.

point where a tracheotomy tube would no longer be adequate to

maintain an airway. It seemed apparent, therefore, that some in

tervention was indicated in hopes of preventing further spread.
Consultation was obtained with two recognized experts in the
field and the plans of the author were agreed to. The parents were

carefully appraised of the experimental nature of the procedure
and the potential risks. They agreed to the procedure.

SURGICAL TECHNIQUE

The patient was prepared and draped for sterile
surgery with a cuffed endotracheal tube in place. A

slightly curved transverse incision was made cross

ing the midline just below the existing tracheotomy
site, the skin of which was excised in the process.
Superior and inferior skin flaps were elevated in the

subplatysmal plane. The great vessels and sterno
cleidomastoid muscles were mobilized and re

tracted bilaterally and the tracheal-laryngeal com

plex was isolated in the midline. The strap muscles
were separated and retracted, thus exposing the tra

chea and the existing tracheotomy site. Both recur

rent laryngeal nerves were carefully identified at
the point of entry into the larynx at the cricothyroid
joint and then traced inferiorly to a point below the
intended site of transection. The space between the
trachea and esophagus was mobilized so that the
esophagus could be protected. The trachea was

then transected one ring below the existing trache
otomy site (at approximately the junction between
the third and fourth tracheal rings). The distal
trachea was inspected and was noted to be free of
papilloma. This was brought out in the midline as a

standard laryngostoma (Fig. 2). The proximal tra
cheal segment was inspected from below and was

noted to be involved with papilloma in its posterior
50 %. The lesion reached almost to the level of the

Fig. 2. Transection of the trachea with mobilization of
proximal and distal segments. Note that the recurrent

laryngeal nerves are preserved.

tracheotomy site although it appeared to have ex

tended further because of a leading edge of tumor

mass which was not actually growing from the pos
terior wall. No attempt was made at this time to ex

cise any of the lesion. The right sternocleidomastoid
muscle was mobilized and the fibers separated at

roughly the midpoint, at a level appropriate to the
distal end of the proximal tracheal segment. The

cartilage of the lowermost tracheal ring of the prox
imal segment was carefully removed leaving the
mucosa and inner perichondrium intact (Fig. 3).
The distal end of the proximal trachea was then
lead between the two portions of the right ster

nocleidomastoid muscle and the cartilage tacked to

the muscle with nonabsorbable sutures. A stab
wound was made at an appropriate level in the skin

Fig. 3. The distal most cartilage ring of the proximal
segment is removed leaving the underlying soft tissue of the
trachea intact.
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Fig. 4. Distal trachea brought out as a laryngostoma.
Proximal trachea brought between heads of the ster
nocleidomastoid muscle as a mucous fistula.

of the right side of the neck to allow the mucoperi
chondrium of the distal portion of the proximal
trachea to be brought out through it and sutured
mucosa-to-skin to produce a mucous fistula (Fig. 4).
The neck incision was closed after placing a small
hemovac drain. A small Foley'" catheter was placed
in the proximal mucous fistula and the balloon in
flated to allow suction drainage of any secretions
that might collect in this segment initially. A stan
dard pediatric tracheotomy tube was modified to fit
the tracheal stoma. The postoperative course was

uneventful. The child healed promptly and was dis
charged from the hospital seven days after the
surgical procedure. At this time there was little or

no leakage from the proximal mucous fistula, pos
sibly because of the obstruction due to the papillo
mata.

FURTHER MANAGEMENT

The child was referred to Dr. Stuart Strong and
his associates in Boston for direct management of
the papillomata by laser surgery, inasmuch as his
was one of the few institutions in the country which
had one at that time. After multiple laserings, most

of which were directed at disease in the distal
trachea, all residual papillomata disappeared.
When a period of six months had elapsed since the
last lasering with no evidence of recurrent disease,
the child was referred back to the author for con

sideration of reconstruction of the trachea. During
this period of time she was aphonic, although she
did manage to communicate verbally using forced
air expulsion from the oral cavity not unlike the
type of speech used in certain African dialects

("click" speech). Her progress in school, although
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Fig. 5. Status of neck five years later following successful
treatment of papillomata by laser surgery.

limited by her ability to communicate, was excel
lent and she was clearly of above average intel
ligence. With the exception of her airway problems,
her health was excellent.

When seen again by the author the child had a

well-healed functioning midline laryngectomy sto
ma and a very small mucous fistula on the right side
of the neck (Fig. 5). There was little or no drainage
from it even during swallowing. When endoscopic
evaluation again confirmed no recurrence of papil
loma one year from the last lasering, it was decided
that an attempt could be made to repair the tra
chea. Under general anesthesia, the original skin in
cision was opened and was carried somewhat more

superiorly on the right side to encompass the mu

cous fistula, which was excised. Skin flaps were

elevated and the ends of the tracheal segments were

freshened. The proximal trachea was remobilized so

that it could be returned to the midline and an end
to-end anastomosis was accomplished between the
two ends of the trachea (Fig. 6A, B). A Silastic" T
tube was placed and she wore this for a period of
three months following the anastomosis. When re

endoscoped for removal of the T-tube, a well
healed anastomotic segment was noted above the
new tracheotomy site. Therefore, a standard tra

cheotomy tube was inserted and another three
months were allowed to elapse to be sure that there
would be no secondary stenosis. During this time
the tracheotomy tube was kept corked continually
and she was able to talk. At first she was troubled
by a tendency to persist in her oral speech mecha
nism, but with suitable speech therapy and practice
she quickly overcame this habit and began to pho
nate in a more normal fashion. Although her voice
is somewhat hoarse and rather deep for a child her
age, it is really surprisingly good. Both vocal cords
are normally mobile.
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Fig. 6. End-to-end anastomosis of proximal and distal tracheal segments.

At the time of this writing an additional year has

elapsed since the final removal of her tracheotomy
tube and the surgical closure of the stoma. There is
no evidence of either recurrence of papilloma or of

any deterioration in either voice or airway since
that time.

DISCUSSION

Possible spread of papilloma to a traumatized
area in the trachea, particularly after tracheotomy,
is to be avoided at all costs. For this reason, the first

priority in the management of juvenile papilloma
tosis is maintenance of as satisfactory a glottic air

way as possible. The laser has been a great improve
ment in this effort. Nevertheless, even with the laser
it is not always possible to maintain an adequate
airway and tracheotomy is sometimes necessary.
Fortunately not all patients with juvenile papillo
matosis who require tracheotomy also exhibit such
exuberant growth as was manifested in this case,
but on occasion a truly life-threatening situation
will occur. Because there seems to be evidence that
spread of papilloma virus may be to adjacent cells
and/or because of "drop" metastases to traumatized
areas, it was felt in this case that separating the
uninvolved distal trachea from the traumatized
proximal trachea might prevent further spread of
the disease into the trachea and also might offer bet
ter access for the laser to the existing disease.

.

The concept of "double-barreled" (diversionary)
tracheotomy is not a new one. It has been recom-

mended in the management of uncontrollable aspi
ration where total laryngectomy is not appropri
ate.":" The technique most widely recommended is
to divert the distal end of the proximal trachea into
the esophagus and to bring the proximal end of the
distal trachea out as a stoma. This would not have
been suitable in the case described since there might
have been progression of growth down into the
esophagus. Furthermore, access to the subglottic
area from below would not have been possible.

This procedure was a radical one undertaken in
what was felt to be a life-threatening situation. It
was successful in managing this case although it did
not prevent spread of papilloma into the distal tra

chea. Certainly there is insufficient clinical ex

perience to warrant recommending it as a routine

procedure. Moreover, with the availability of the
laser and other better means of managing papillo
matosis, perhaps on an immunologic basis, uncon

trolled growth down the trachea should be even

more uncommon.

CONCLUSION

Life-threatening growth of papilloma into the
distal trachea following tracheotomy in a small
child was managed in one case by transection of the
trachea with double-barreled (diversionary) trache
otomy. Such an approach not only can maintain a

safe airway but may allow access to the subglottic
area and upper trachea through the mucous fistula
for laser treatment.
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DISCUSSION OF PREVIOUS TWO PAPERS

CHARLES VAUGHAN, MD (Boston): Dr. Cohen's paper echoed
much of our experience, and yet it showed us some other things

we hadn't realized. I assume that much of his experience is from
his general population, and much of ours has been sort of a refer-
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ral thing - when a lot of people have given up or had a lot of
trouble - and so, in our series of cases the need for tracheotomy
has been quite high. We've seen a lot of people. For instance, Dr.
Harvey Tucker did us a big favor and sent us this young child. She
had so much papilloma that we treated her from time to time so

she could eat. It was not only interfering with her airway, but it
was interfering with her glutition. We kept her alive by maintain

ing an airway in her trachea. We treated her larynx only on two

occasions, much out of curiosity to find out whether or not she, in
deed, had one. When her tracheal papilloma eventually cleared,
her laryngeal papilloma cleared with no treatment whatsoever.
This brings up another point that Dr. Cohen also mentioned. We
do not ever speak of cures in these patients. If this is in fact a viral
infection, we believe that the virus probably remains in the pa
tient, perhaps throughout his or her lifetime, and may occur

much as a herpes virus may occur under the proper stimulus. We
don't know what that stimulus is; but we never speak of cures. I
would also like to make a suggestion that when people are refer

ring to this disease that they not refer to it in the classic term of

juvenile laryngeal papilloma. It's not juvenile. It occurs in any
age group. It is not just laryngeal, as Dr. Cohen showed you. It
occurs in the nares, it occurs in the soft palate, it may even occur

in the interdental papilli. It certainly occurs in the larynx. It also
occurs in the trachea and frequently in the lung tissue itself, and it
does recur. So we tend to hope that people will refer to this disease
as recurrent respiratory papilloma.

BLAIR FEARON, MD (Toronto): I would like to emphasize a

point Dr. Cohen made, and that is to avoid tracheotomy at all
costs, because I think there is a great danger of seeding the
papilloma in the tracheobronchial tree by any trauma and par
ticularly tracheotomy. But, Dr. Tucker, couldn't the same thing
be accomplished by a simple tracheotomy when it was necessary,
such as this patient, or with just laser treatment alone, such as we

have done with a bigger patient? But I could imagine at this size it
would be pretty difficult without a tracheotomy.

ALBERT ANDREWS, MD (Chicago): I would like to ask Dr.
Cohen in regard to the synechiae, whether he thinks the keel
operations would still be required when the CO2 laser is available;
and then I'd like to ask Dr. Tucker if, with the present status of
the CO2 laser surgery, he thinks he would be able to control this
patient if he were seeing her today:

SEYMOUR COHEN, MD (closing): Dr. Vaughan's comments are

appreciated and very understandable; and in response to where
our patients came from: they came from just about everywhere.
They had tracheotomies because they were in trouble. Our ten

dency was to get that tracheotomy tube out and we did it within a

month or so; at the latest, two months. The use of the suction

catheter, I believe, seeds this way out into the periphery, and
that's the reason we did not have one patient with a pulmonary
parenchymal disease. But I believe that he did see a lot more

trouble than we had had in our area. The double-barrel diver

sionary technique is intriguing. We've used another type of thing
for aspiration syndrome in children, diverting the upper part
down into the esophagus rather than out into the neck, and I'm
sure that will be used more frequently.

To Dr. Fearon: I believe that our technique would be to use the

coring-out technique (without biting forceps) to get rid of the
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papilloma in the trachea and in the bronchi. That's what we've

done, and without it, as soon as you remove the tracheotomy, it
seems to have a beneficial effect, but I cannot explain why.

To Dr. Andrews: the two keel operations were done in patients
who were seen very early in this series, approximately 30 years
ago, and it is questionable whether or not we would ever have

anything like that with current therapy. However, I want to re

mind the group that the laser is dangerous. It is extremely hazard
ous and we have children who have complete stenotic lesions
which have developed by the use of the laser, so it is not a

panacea.

ALBERT ANDREWS, MD (Chicago): I particularly appreciate
your remarks, Dr. Cohen, on the fact that the laser is dangerous. I
think we have to bear that point in mind.

HARVEY TUCKER, MD (closing): Dr. Fearon, the child already
had a tracheotomy and certainly a tracheotomy might have been

adequate, but as Dr. Vaughan may have intimated, this was an

unusually rapidly progressive and exuberant growth, and I called
Dr. Stewart Strong on the phone that day while I had the child in
the operating room, to ask him whether he thought this might not

be a good idea, with the thought first of trying to prevent further

spread down into the distal segment, which turned out to be the
case; and second, in hopes of giving him better access with the
laser both to the distal and proximal segment through a transected
trachea rather than through a standard tracheotomy site. But the
first was the more pressing of the two reasons. He concurred. The
reason we did not use the laser ourselves was we didn't have one.

They weren't widely available at that point.
In response to Dr. Andrews' question, I do have a laser now

and I would have managed this child by using the laser to main
tain an airway, and I would perhaps not have removed the

tracheotomy tube right away, but I would certainly try to at the
earliest possible opportunity.

Dr. Cipro did not come to the podium but asked me to com

ment on the use of the technique you saw described here for adults
with chronic aspiration. We have performed the same technique
in two adult patients, neither of whom had papilloma, both of
whom had severe aspiration because of neurologic deficit. In
these patients it was hoped that by bringing the proximal segment
to the outside as a mucous fistula rather than into the esophagus,
as has been previously described (which technique we feel works
very well), that it would have been possible to bypass the segment
from the tracheostoma to the mucous fistula with some sort of a

valve bypass voice type procedure so they could talk. This has not

proven to be very successful. There isn't a great deal of drainage
as long as the mucous fistula is allowed to be held shut by the ten

sion in the sternocleidomastoid muscle. There is very little

drainage. But when you try to put something in it so that they can

talk, it becomes inundated with saliva and the bypass tube just
doesn't work very well.

CHARLES VAUGHAN, MD (Boston): I really have to rise to make
a rebuttal to Dr. Cohen if I might. The laser did not create

stenosis. The operator of the laser created the stenosis, just like the
operator of forceps might.

SEYMOUR COHEN MD (closing): I think the point is very well
made. The operator not the incident.



MANAGEMENT OF THE EXTUBATION PROBLEM IN THE
PREMATURE CHILD

ANTERIOR CRICOID SPLIT AS AN ALTERNATIVE TO TRACHEOTOMY

ROBIN T. COTTON, MD

CINCINNATI, OHIO

ALLAN B. SEID, MD

Long-term endotracheal intubation is a widely established means of giving ventilatory support in the newborn period. Though such
long-term intubation is well tolerated by the premature infant, laryngeal complications do occur and extubation may be impossible even

though the initial disease process for which the intubation was performed has resolved. In such a situation, careful endoscopic evaluation of
the upper respiratory tract is advocated to identify the site of the problem. If subglottic edema or mucosal ulceration in the subglottic area

is the site of the damage and if, during endoscopic evaluation immediately following removal of the endotracheal tube, the subglottic area

starts to narrow because of edema formation or edema fluid filling up compressed granulation tissue, then a split of the cricoid in the
midline anteriorly, leaving the endotracheal tube in as a stent, appears to be a preferable alternative to performing a tracheotomy. Of 12
consecutive patients, 9 have been successfully extubated.

INTRODUCTION

Long-term endotracheal intubation as a means of

prolonged respiratory support was reintroduced by
McDonald and Stocks in 1965.1 Since that time this
method of support has been widely practiced in

many countries throughout the world. A common

clinical situation in which long-term endotracheal
intubation is used is in the care of the premature in
fant with respiratory distress syndrome or other car

diopulmonary problems. Approximately 45 % of
admissions to a premature nursery in the United
States will require endotracheal intubation for
longer than seven days."

There is no adequately documented prospective
study of the incidence of subglottic stenosis follow
ing this method of ventilatory support. Various

retrospective studies, however, suggest that the
complication rate is in the region of 2.5%.2 Cer
tainly the incidence of complications is relatively
low and otolaryngologists as a group must com

mend our pediatric and anesthetic colleagues for a

job well done in the care of the indwelling endo
tracheal tube in the premature.

It is an established fact that the premature infant
can withstand endotracheal intubation better than
the full-term neonate or the older child." This is all
the more remarkable when considering the fact that
it is often impossible to place an endotracheal tube
with a leak around it as should be standard practice
with the placement of an endotracheal tube in a

larger child. The reason for this is merely the initial
small size of the larynx in the neonate and even a

3.0 mm tube fits snugly into the larynx.

Complications, however, do occasionally occur

(Table 1).4-6 In the larynx we have not seen supra
glottic disease as a sequela of intubation in the pre
mature child. In the glottis, however, lesions that
may prevent successful extubation include edema,
anterior web, granuloma formation, posterior glot
tic stenosis, vocal cord lacerations and vocal cord
paralysis.

Subglottic complications are more common than
glottic problems" and when they occur are usually
more serious in nature.

A third site for significant problems is in the
carina area or in the region of the take-off of the
right upper lobe bronchus, secondary to erosion of
the mucosa in the. region of the tip of the endo
tracheal tube. Finally, any combination of the
above lesions may be seen.

Avoidance of complications is of paramount im

portance. To do so the factors contributing to the
complications must be adequately documented;
however, there is no such study and all factors men

tioned must therefore be anecdotal. The pathologi
cal sequence of events in the subglottis, however, is
well established." Initially edema and mucosal
hemorrhage is seen. After some days mucosal
ulceration, particularly posteriorly in the cricoid
area, is the striking feature, followed by carti

laginous exposure. Subglottic ulcerations beneath
the arytenoids were seen in 15 of 16 neonatal lar
ynges intubated six days or longer. 3 In the process of
repair, granulation tissue forms in the ulcers,
maturing to form collagen tissue, which in some

cases is later covered with epithelium. Secondary
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TABLE 1. COMPLICATIONS OF ENDOTRACHEAL
INTUBATION IN NEONATES

Supraglottis
No complications in our series

Glottis
Edema
Anterior web
Granuloma formation
Posterior glottic stenosis
Vocal cord lacerations
Vocal cord paralysis

Subglottis
Edema
Mucosal ulceration
Granulation tissue

Perichondritis

Carina
Granulation tissue

Right upper lobe orifice
Granulation tissue

perichondritis may occur, producing both submu
cosal fibrosis and cartilaginous thickening.

The cricoid in the premature infant is the most

likely site of damage for two reasons: it is the small
est part of the upper airway in this age group, and it
is the only complete cartilaginous ring. Certainly
two important factors in the avoidance of complica
tions include the skill of the initial intubation and
any subsequent tube changes, and the size of the en

dotracheal tube that is placed.
With regard to subglottic damage, the typical

history is that of a premature infant who developed
respiratory distress syndrome soon after birth, re

quiring intubation. From days to weeks later, the
pulmonary pathology has healed to the point where
extubation may be attempted. Following extuba
tion, the infant does well for several minutes to

hours and then respiratory distress, slowly advanc
ing in nature, recurs and reintubation is necessary.
Often this sequence of events has occurred several
times prior to an otolaryngological consultation.

At this point, endoscopy should be performed, us

ing a laryngoscope in the vallecula and the 2.8 mm

0° Storz Hopkins rod telescope. Adequate preox
ygenation and spontaneous ventilation allow for a

leisurely examination. The various pathologies
mentioned above are specifically looked for during
the evaluation. If the subglottis is healthy, then

complete endoscopy with the 2.5 mm sheath is per
formed.

The most common site of the lesion is in the

subglottic area. It is important to realize, however,
that the endotracheal tube acts as a stent and it is
often necessary to observe the subglottic area for
several minutes following the removal of the en

dotracheal tube, looking for subglottic swelling
secondary to edema formation or granulation tissue
that has been compressed by the endotracheal tube.
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It is the reappearance of this swelling that causes

the recurrence of symptoms of respiratory distress
and a reintubation to be performed.

Previously, in the management of this type of
case, a tracheotomy has been reluctantly considered
with the strong possibility that with the removal of
the endotracheal tube and the loss of its stent-like
action, subglottic stenosis will develop. These
stenoses have been among the most severe that we

have had to manage and have necessitated dilation
in the early phases to keep the airway patent, fol
lowed in some cases by externallaryngotracheoplas
ty techniques to remove the scar tissue. Certainly
many of these children have a tracheotomy in place
for several months or years. For the past three years
in such cases, we have performed an alternate pro
cedure to the tracheotomy. This has been termed
the "anterior cricoid split."

METHODS

Under local anesthesia and with the endotracheal tube in place,
a horizontal skin incision is made over the cricoid to expose the
cricoid and upper two tracheal rings. A single vertical incision is
made through the anterior cartilaginous ring of the cricoid and
through the mucosa, to expose the endotracheal tube. This inci
sion is extended inferiorly to divide the upper two tracheal rings in
the midline. When the incision is made through the cricoid, the
cricoid springs open and the endotracheal tube is readily visible in
the lumen, and an air leak is heard. The skin is loosely approx
imated around an elastic band drain. The endotracheal tube is
left in place for two to three weeks, at which time extubation is at

tempted. Endoscopy is not performed at this time.

The rationale behind this procedure is to decompress the area

of the cricoid, the only complete circumferential cartilaginous
ring, thus decreasing the pressure of the tube on the mucosa.

Secondly, leaving the endotracheal tube in place for approximate
ly two weeks allows it to act as a stent and prevent the subglottic
lumen from becoming obliterated with edema secondary to the
mucosal damage already established. Our concept is that after the
cricoid is decompressed the pressure factors contributing to the
mucosal damage are lessened, allowing a decrease in mucosal in
flammation. When two weeks have elapsed there has been suffi
cient resolution of the edema that extubation may be accom

plished.

RESULTS

We have results to date in 12 patients treated in
this manner, 9 of whom have been successfully ex

tubated. In three, extubation was unsuccessful and
a tracheotomy was performed.· Two of the three
failures deserve some explanation. Encouraged by
the initial success of the procedure for cases of
isolated subglottic problems, the authors extended
the indications for the procedure to include cases

with visible glottic complications combined with
subglottic pathology (cases 4 and 5, Table 2). In
these cases, an incision in the lower third of the
thyroid cartilage, immediately inferior to the
anterior commissure, was also made in addition to

the incision through the cricoid and the upper two

tracheal rings. Both these cases could not be ex

tubated and required a subsequent tracheotomy.
With this in mind, we have decided not to perform
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TABLE 2. DATA SUMMARY OF PATIENTS

A%e at Weight at
Case Birt (wk2 Intubations Surgery' (kg2 Extubation

1 30 8 1.4 +

2 28 5 1.5 +

3 30 3 2.0 +

4 27 3 1.0
5 28 2 1.2
6 30 5 1.6 +

7 27 4 2.0 +

8 28 3 1.2 +

9 30 3 1.7
10 27 4 2.1 +

11 30 2 1.6 +

12 28 5 2.0 +

this procedure on any child in whom there is signifi
cant glottic involvement. The third failure (case 9,
Table 2) was in a child with an isolated subglottic
complication; at the time of initial assessment there
was extensive mucosal ulceration and granulation
tissue formation with cartilage exposure and active

perichondritis which subsequently formed a dense
subglottic stenosis. One significant complication
has occurred and that was in a child who developed
an infection of the neck wound with a persistent air
leak that took approximately three weeks to close
spontaneously. The endotracheal tube was success

fully removed at three weeks in this case.

None of the nine children successfully extubated
have developed any subsequent airway problems.

Two deaths occurred unrelated to surgery. One
child developed septicemia four months after leav
ing the hospital and a second child died six weeks
after the procedure, secondary to severe congenital
cardiac disease. Both children, however, had been
successfully extubated.

The gross larynx of the first child was obtained
and the cricoid examined by microscopic transverse

Fig. 1. Cross section of cricoid, four months after
anterior cricoid split showing some degree of submucosal
thickening, and the site of the anterior cricoid split
(arrow). (The larger posterior opening is secondary to a

posterior incision performed by the pathologist at time of
autopsy.)

Neonate

Appropriate extubation status

Minimal glottic pathology
Subglottic pathology

Edema
Mucosal ulceration
Granulation tissue

The alternative would be a tracheotomy

section. Figure 1 illustrates a representative
transverse section of the cricoid showing some ele
ment of submucosal thickening and also the site of
the healing where the cricoid split was performed
four months earlier. There is no evidence of car

tilaginous irregularity or cricoid collapse.

DISCUSSION

It is important to stress that this operation should
be considered only in those neonates in whom ex

tubation is not possible because of subglottic
pathology secondary to endotracheal tube damage.
Formerly, in this group a tracheotomy would be
performed. The incidence of performing the opera
tion should be low. In three years we have per
formed the operation on nine patients from our neo

natology service which has 1,500 admissions per
year. Three patients have been referred from other
regional nurseries.

It may be argued that these patients could have
been extubated without performing the anterior
cricoid split. Review of our cases, however, in
dicates that since the introduction of the anterior
cricoid split our incidence of tracheotomy and sub
sequent subglottic stenosis in the neonatal group has
markedly decreased. Thus, our incidence of tra

cheotomy for neonatal extubation problems second
ary to subglottic pathology in 1974-1977 was re

viewed. In this three-year period, 11 tracheotomies
were performed of which 8 subsequently developed
severe subglottic stenosis. Since the introduction of
the anterior cricoid split only four tracheotomies
have been performed, three of which were the fail
ures of the anterior cricoid split operation (cases 4,
5, 9; Table 2). The fourth case was an infant with
severe glottic pathology in whom the split was not

attempted. Evaluation of these figures strongly sug
gest that the anterior cricoid split has indeed
lowered our incidence of tracheotomy for 11 in
three years to 4 in three years. More significantly
the incidence of neonatal subglottic stenosis has
reduced from eight in three years to three in three
years. Based on this data it is strongly our opinion
that the anterior cricoid split has prevented a sig
nificant percentage of neonates from developing
subglottic stenosis secondary to endotracheal tube
damage.

Our criteria for performing the procedure are

outlined in Table 3. At this point we have only per
formed the procedure on the premature neonate.
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The largest child weighed 2.1 kg. The neonate

should in all other respects be ready for extubation.
Extensive glottic pathology is a contraindication to

the procedure. Two of our three failures had exten

sive glottic scarring at the time of initial endoscopy.
With regard to the subglottis, the procedure has
been successful in cases where there is evidence of
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mucosal ulceration and granulation tissue. In one

case where there was extensive active perichondritis
the procedure was unsuccessful. Finally, we per
formed the procedure only in those infants in whom
further prolonged intubation seemed contrain
dicated and in whom the alternative would have
been a tracheotomy.
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ACQUIRED STENOSIS OF THE UPPER AIRWAY IN NEONATES

AN INCREASING PROBLEM

MICHAEL J. PAPSIDERO, MD NIGEL R. T. PASHLEY, MB, FRCS(C)
ANN ARBOR, MICHIGAN

Thirty neonates with acquired airway stenosis were treated between 1975 and 1979 at the C. S. Mott Children's Hospital of the Uni

versity of Michigan. Neonates surviving a period of ventilation are at risk of developing subglottic stenosis (8.3 %). The stenosis is often
severe. Children with respiratory distress syndrome and/or neurologic disorders were particularly prone to developing a stenosis (37%).
Following treatment, 43% were successfully decannulated and decannulation occurred in a biphasic pattern. Thirty-seven percent were

still tracheostomy-dependent but had a voice and were developing normal speech patterns. The mean decannulation time was 92.5 weeks,
confirming that acquired subglottic stenosis in the neonate is a serious problem with long-term disability.

INTRODUCTION

Advances in neonatology have resulted in an in
creased survival of critically ill newborn infants.
Many children who previously did not survive are

now living after a period of endotracheal intubation
and mechanical ventilation. In this particularly
susceptible group of infants the apparent incidence
of upper airway damage, and later stenosis, might
be expected to increase with prolonged survivals. 1-6

The purpose of this study is to report the inci
dence of acquired stenosis of the airway in the neo

natal age group and to examine the treatment out

come. An attempt is made to characterize those "at
risk" infants and to study those factors which may
be used as predictors of outcome.

METHODS

In the five-year period 1975 to 1979, 75 infants were treated at

the C. S. Mott Children's Hospital, University of Michigan, with
airway stenosis; of these 74 required a tracheostomy. Children in
whom the stenosis could be related to congenital cricoid hypo-
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Fig. 1. Histogram showing the gestational age of chil
dren who acquired subglottic stenosis following a period of
intubation and ventilatory support.

plasia, eg, congenital subglottic stenosis, were not included in this

study. Thirty neonates were identified as having survived a period
of endotracheal intubation (and often assisted ventilation). All
these babies had developed an airway stenosis following a period
of intubation. The study group contained 20 males and 10

females, of whom 26 were white, 3 black, and 1 Oriental. The

birthweights ranged from 910 to 3,200 gm and the gestational
ages from 26 to 40 weeks (Fig. 1).

During the years 1975 to 1979 there were 1,827 admissions to

the Neonatal Intensive Care Unit. Five hundred sixty-two
children required intubation and ventilatory support and 199

(35.4%) died. Three hundred sixty-three neonates (64.6%) sur

vived a period of assisted ventilation, of whom 30 (8.26%)
developed significant airway stenosis precluding prompt extuba
tion.

Twenty-nine infants (96.6%) required a tracheostomy and in
all those the degree of airway damage was seen to be severe at the
time of endoscopy. The extent of stenosis varied. However, in no

patient was a thin, easily dilated, short scar or web encountered.
All stenoses were seen to involve at least two cartilaginous rings
(the cricoid cartilage was involved in all cases). In many the
stenosis extended from the cricoid cartilage to the tracheostomy
site and constituted a complete stenosis along its length. The
anatomic site of stenosis is shown in Table 1.

In an attempt to characterize those infants developing stenosis
maternal antenatal and infant-related problems were identified
(Tables 2 and 3).

The length of time intubated and/or ventilated was studied
(Fig. 2). The range of time intubated was 1 to 110 days (mean 35

days). The range of time ventilated was 2 to 110 days (mean 36

days).
Multiple intubations were common with a prolonged intuba

tion both for toilet purposes and during the period of attempted
extubation. The number of intubations performed is shown in

Figure 3.

In 16.6% of infants (5/30) the intubation was precipitated by a

respiratory arrest at birth, implying less than optimal endoscopic
conditions. The tube was inserted by a neonatologist in 76 % of
our study group.

TABLE 1. ANATOMIC SITE OF STENOSIS (N = 30)

Percentage
Tracheal stenosis

Subglottic stenosis

Glottic stenosis

3
100

6
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REPRINTS - Nigel R. T. Pashley, MB, BS, FRCS(C), Department of Otolaryngology, University of Michigan, Ann Arbor, MI 48109.
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TABLE 2. PROBLEMS OCCURRING IN THE MOTHERS
OF NEONATES WITH ACQUIRED STENOSIS (N = 30)

Percentage
Polyhydramnios
Premature membrane rupture/labor
Mid-trimester hemorrhage

6.6
3.3
3.3

Once damage precluding extubation was present a tracheos
tomy was performed. All stenoses were assessed endoscopically
and managed according to the degree of structural loss in the area

(Table 4). Dilation was used as both a primary treatment, and as

a surgical adjunct following resection of the stenosis and
reconstruction.

An open surgical resection of scar with free buccal mucosal
grafts attached to a stent was used. Usually the stent was attached
to a tracheostomy tube allowing synchronous motion of the
larynx, stent, and tracheostomy tube to occur during swallowing.
Posterior cricoidotomy and pedicled hyoid interpositioning were

sometimes used.

TABLE 3. ASSOCIATED PROBLEMS OCCURRING IN THE
NEONATE WITH ACQUIRED STENOSIS (N = 30)

Percentage
Respiratory distress syndrome

CNS disorders

Congenital heart disease

Congenital/hereditary disorders
Severe jaundice
Septicemia

36.6
36.6
20.0
20.0
13.3
6.6

There were three deaths in the study group. One child with
multiple congenital anomalies died of recurrent pneumonia
unrelated to the stenosis or treatment. One death was tra

cheostomy-related. An overly long Silastic® tube for the 910 gm
child eroded the carina. There was one death which occurred six

days following surgery. An autopsy revealed no abnormal find
ings other than bronchopulmonary dysplasia.

In our study group the follow-up period was three months to
five years. Forty-three percent of our infants (13/30) were suc

cessfully decannulated and had a voice. Thirty-seven percent
(11/30) infants were still tracheostomy-dependent but a voice was

present and they were developing normal speech patterns. Twen

ty percent (6/30) of the infants had an obligatory tracheostomy
and were aphonic. The time relationships of decannulation and
tracheostomy were examined (Fig. 4).
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Fig. 2. Graph showing the number of days intubated
(histogram) and the number of days of assisted ventilation
(line graph) in children with acquired stenosis of upper air
way.
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Fig. 3. Graph showing the number of intubations ex

perienced by children with acquired stenosis of upper air
way.
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DISCUSSION

Neonates who survive a period of intensive care

with intubation and/or mechanical ventilation car

ry a risk of 8.3 % of developing an airway stenosis
which is located in the laryngeal subglottis. There is
a conspicuous absence of stenosis in the tracheal or

glottic regions in our study.
Prenatal maternal problems do not seem to be

contributory. Children with respiratory distress
syndrome and/or a neurologic disorder (including
spinal dysrhaphism) seem to be predisposed to air

way stenosis (37 % in each case).

TABLE 4. TREATMENT OF ACQUIRED AIRWAY
STENOSIS

N Deaths

Tracheostomy 29/30 3.3%
Dilation 15/30 0.0%

Surgical reconstruction 7/30 3.3%

The therapeutic aim was a child with no tra

cheostomy, a normal voice, and subsequently nor

mal laryngeal development. A relative therapeutic
success rate of 80 % was achieved (43 % of infants
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Fig. 4. Graph showing the number of weeks of tracheos
tomy required in children with acquired stenosis of upper
airway (histogram) and the time of decannulation (line
graph).
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were decannulated and had a voice: 37 % had a

voice but were still reliant upon a tracheostomy).
A spectrum of results was seen over the follow-up

period of from three months to five years. As this is
a continuing series, some of the recently treated in

fants may be expected to change their category.

There is a low mortality for both tracheostomy
and surgical intervention in these delicate patients
(3.3 % in each case).

Decannulation occurs in a biphasic pattern. Ear

ly decannulation (0 to 50 weeks after tracheostomy)

was possible in three patients (23 % of those decan

nulated). Later decannulation peaked between 100
to 150 weeks after tracheostomy (38.5 % of those de

cannulated). This does not reflect differences in

degrees of stenosis as almost all our patients had
severe stenosis. We postulate that growth may con

tribute significantly to this second peak of the

biphasic decannulation pattern.

It is of interest that the mean decannulation time
was 92.5 weeks, confirming that acquired subglot
tic stenosis in the neonate is a serious problem with

significant long-term disability.
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DISCUSSION OF PREVIOUS TWO PAPERS

JOHN TUCKER, MD (Philadelphia): I would like to comment

briefly on Dr. Cotton's and Dr. Pashley's papers. First, I will
comment on the second paper. Approximately 7 % of all new

borns weigh less than 2,500 gm. Physiologically, the preterm in

fant of six to seven months lacks mature oral-pharyngeal
laryngeal coordination. The child's capacity to suckle is weak and
there is impaired swallowing with imperfect development of

laryngeal reflex mechanisms. To prevent aspiration, respiratory
support and nasogastric feedings are therefore required. Actually,
the child's flaccid state may improve his tolerance of mechanical

supports. Anatomical airway dimensions in the neonate are as

follows: random measurements of the external nares vary from
3.5 mm at 1 kg to 5 mm at 3,500 gm, and may approximate the

subglottic space. The nasopharynx is not well documented,
however measurements of the choanal plate at term approximate
3-41/2 mm, the latter with the potential of accepting a No. 10-12
French catheter. The larynx at six months to term has experienced
clinical capacity to accept the smallest common endotracheal
tube available with an external diameter of 3.8 mm and an inter
nal diameter of 2.5 mm. Tucker et al in 1978 at this congress
observed the subglottic airway diameter to be 2.9 mm and the

cartilaginous diameter to be 4.1 mm at 27 weeks. What we're

pointing up is the difference between a diameter of the cricoid
itself and the diameter of the airway itself, and the fact that there
is soft tissue in between. Currently available endotracheal tubes,
although passable through the soft expandable cricoid arch, still

possess the potential for creating ischemia of the subglottis and

glottic tissues, with a 3.8 mm external diameter tube. Clearly a

smaller external diameter tube is needed. Further, the V con

figuration of the internal lamina, noted here, of the cricoid, is

reemphasized as potential area for trauma, as also noted by Lind
holm in 1969.

To comment on Dr. Cotton's technique: Studies today on lar

yngeal cricoidal development suggest that embryologic growth
centers within the cricoid arch are most dominant in the stages of

embryogenesis. Further, that fetal and postnatal development oc

curs from the perichondrium. Therefore, the development of
cricoidal stenosis in the neonate, and for that matter postnatally,
is dependant upon the integrity of the perichondrium and not the
embryonic growth center. It would seem that perichondritis,
therefore, is the hazard, and not the surgical division of the
cricoid arch.

GABRIEL TUCKER, MD (Chicago): Dr. Cotton has spoken of the
value of the Storz telescope. I cannot too strongly second this.
There are several children in our experience who have come to us

as subglottic stenosis patients in whom, in the process of dilata

tion, using the Fearon tracheoscope and Storz telescope, have
been found to have obstructive tracheal disease due to an aberrant
innominate artery. Indeed, in one most recent case, a child was in

a neonatal unit for almost six months - the main reason being
that the child didn't tolerate extubation, although it only required
a CPAP of 3 mm. The pathology was pure and simple - tracheal
obstruction which was being held open by an endotracheal tube.
Of course for these children to develop subglottic stenosis later
from the prolonged intubation is in itself not hard to understand.

BLAIR FEARON, MD (Toronto): Dr. Cotton made a statement

which, if it is correct, I must take exception to, and that is the
tracheotomizing of the premature child creating a long-term
tracheotomy problem. This is not so if the tracheotomy is done
correctly. We've shown this in previous publications on patients
with severe RDS disease failing on intubation when tracheoto
mized or decanulated successfully, and as soon as her disease was

corrected. Also, Dr. Cotton and I worked together a few years
ago on subglottic stenosis and at that time, using monkeys, an an

terocricoid split was carried out and the monkey allowed to grow.
As the cricoid grew, it opened up into the form of aU, therefore
making the lumen larger. We've done this on one patient only and
were able to extubate it successfully. The point being - is the en

dotracheal tube necessary after the cricoid split?
HERBERT DEDO, MD (San Francisco): I was waiting to hear

through the second paper what the factor was that you felt was

causing the subglottic stenosis. It has been our impression that it's
due to the use of too large a tube. The paper describes that the
tube size was chosen by some formula. I am not satisfied that this
is the way the tube size should be chosen. It should be chosen, as

far as I'm concerned, by the method of George Gregory, who is at
our institution in San Francisco. That is, that when the tube is in

place and it is hooked to an anesthetic machine, when the air

pressure is lifted to 15 ern of water with a ventilation bag, that
you can hear an air 'leak around the tube. I wondered if you
would comment on that and if you found that in retrospect the
people who developed subglottic stenosis did so because too large
a tube was used. People are reluctant in the chart to say what size
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tube is used. We say what size trach tube is used, but when you go
back with stenosis and try to find what size tube was used, what
kind of tube and so on, it seems to be very difficult to find out. I
have one minor point I would like to make and that is the use of
the terms "tracheostomy" and "tracheotomy" have been unfor
tunately used interchangeably. Now I know that we may not be
entitled to expect general surgeons or thoracic surgeons to under
stand the difference. But I should think that at this meeting it
would be possible to expect people to use the term "tracheostomy"
where the mucosa is sewn to the skin and a permanent stoma is
created as in ileostomy; and where the trachea is incised and the
opening artificially held open with a trach tube, that we would be
able to keep that operation limited to the term "tracheotomy."

ROBIN COTTON, MD (closing): With regards to Dr. Fearon,
there was a slight misunderstanding there. I was talking about a

prolonged tracheotomy in the neonate who had already devel

oped severe and extensive subglottic stenosis, not to the fact that

performing a tracheotomy on a neonatal or a premature child in
itself gives rise to a prolonged trach. With regard to doing it
without the tube, I don't think that's reasonable. We tried ini

tially extubating the first one at about five days and we've tried
various lengths of extubation and it seems that two weeks is about
the right time. We've tried a week and we tried five days and the
children did not do well then. So there was something going on

during that two-week period which allows some sort of resolution
of mucosal disease.

Talking to Dr. Benjamin, they don't see problems in Australia,
and they, I believe, have tubes as small as 2 mm, so with that in

formation, Dr. Dedo, I agree wholeheartedly that the smaller the
tube, the better. It is essential to have a leak around it, but in a 1
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kg, 800 mg child, it's often very difficult to get a leak around even

a 2.5 mm tube. I am amazed at the high incidence of subglottic
stenosis in the second paper. Ours is much less than 0.5% based
on 1,500 admissions to the neonatal unit a year. I just don't know
what the difference is; and thank goodness I used the word

tracheotomy.

NIGEL PASHLEY, MD (closing): I agree entirely with Dr. Dedo's
comments. In most cases too large a tube was identifiable, al
though I agree with his comments that it is very difficult to ac

tually document the size of the tube. It is our impression that too

large a tube has been used. The formula used was that as recom

mended in the manual of neonatal care by Klaus and Fenaroff,
which is a weight-based formula. One of my colleagues at

Michigan has recently looked at some cadavers, and we have
come to the conclusion that weight-based formulas are not the
best way to assess tube size. We in fact advocate the use of a leak,
as do most people, I feel, but we have developed a formula based
on gestational age in which one can predict the actual physical
diameter of the cricoid ring, including its soft tissue. It is in fact,
gestational age over 10, and add 0.5 mm. This applies only to

premature infants. In regard to the tracheotomy/tracheostomy
comment, I agree entirely. It is our practice, however, to suture a

flap of trachea up to the subcutaneous tissue; and that was why
we used the word tracheostomy rather than tracheotomy. I
should think that the difference in incidence is probably ex-.

plainable in the fact that we have a large tertiary care referral
center. Most of the children are not coming from the direct region
and many of these children are sent to us after a prolonged period
of intubation, and after a period of extubation has failed. And so

they have been treated elsewhere.
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INDUCTION OF CANCER BY DNA VIRUSES

JAMES D. WATSON, PhD

COLD SPRING HARBOR, NEW YORK

The life cycles of the tumor virus SV40 and polyoma are discussed with particular emphasis on the role of the viral coded proteins
which mediate the transformation of normal cells into their cancerous equivalents. One or more of these proteins possibly act by
stimulating directly the synthesis of cellular DNA, while others may mimic the action of polypeptide mitogens that act at the cell surface.

How tumor viruses induce cancer has long been a

classical puzzle for biologists. Until we knew what
viruses were and began to understand the molecular
tricks by which they replicated, there was no way to

even superficially attack this problem. We have had
to wait until most of the basic facts of molecular

virology were worked out before we could even

make intelligent guesses as to what was happening
when infection by a tumor virus changed (trans
formed) a normal cell into the cancerous

equivalent.
Though at first we hoped for a unitary answer,

the discovery that both DNA viruses (eg, wart vir

uses) and RNA viruses (eg, Rous sarcoma virus)
could transform cells made us suspect that there

might be many different ways by which viral-in
duced cell transformation occurred. Now as firm
facts have begun to appear over the past decade, we

see this to be the case, with the generalization
emerging that the transforming activity of the DNA
tumor resides in the properties of viral genes needed
for their own replication. In contrast, the trans

forming potential of the RNA tumor viruses results
from their having accidentally picked up normal
cellular genes that play no role in viral replication,
but which when expressed at high levels change the
cells in which they reside into cancer cells.

The first tumor virus that looked suitable for the
molecular biologist was the Shope papilloma virus.
The warts which it produces on wild cottontail rab
bits are rich sources of infectious virus particles, and
already by the late 1940s, through the work of Jos
eph Beard;' we knew the molecular weight of the
virus to be about 50 million and, from its DNA con

tent, its chromosome was estimated to have a mo

lecular weight of about 5 million. This suggested
that papilloma DNA might be smaller than any
other DNA molecule. So encouraged, John Lit
tlefield and F did some preliminary work at
Massachusetts General Hospital in 1959 measuring
its sedimentation constant and observing its reversi-

ble melting as a function of temperature. We did
not use the EM to look at our molecules, however,
and missed the crucial fact that they were circular.
Moreover, the inability to work with the Shope
virus in cell culture meant that most experiments of
the type that intrigues the molecular biologist were

out of our reach, and I retreated back to work on

bacterial viruses, soon focusing on the very small
RNA phages whose chromosomes at most could con

tain only several genes.

Since then papilloma viruses have been im

plicated as the causative agents for warts in a varie

ty of animals as well as humans (Table 1), and they
clearly should receive much more attention than
they now get. Nonetheless, the great holdup re

mains of our inability to effectively either grow
them in cell culture or routinely use them as

transforming agents. With, however, the recent

major advances achieved by Howard Green's MIT
lab" in the growing of normal epithelial cells in

culture, we may soon witness the development of

good in vitro systems for work on the papilloma
viruses. But for the time being, virtually all our

hard data on tumor viruses comes from work on

those viruses that animal virologists have been able
to domesticate for routine work in cultured cells.

In this lecture therefore I shall focus on the small
monkey DNA virus SV40 (Fig. 1), whose tumoro

genous potential was discovered almost 20 years ago
and on which we began intensive work at Cold
Spring Harbor some 10 years ago. SV40 both repli
cates in and transforms cells that grow well in cul
ture, and with its close relative, the mouse virus

polyoma, are the best understood viruses at the mo

lecular level.

The key factor that intially led the molecular bi
ologists to devote so much attention to SV40 and
polyoma was their small size. They are among the
smallest of DNA viruses with their chromosomes be
ing circular DNA molecules (Fig. 2) made up only
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Papilloma

TABLE 1. HUMAN AND BOVINE PAPILLOMAS AND ASSOCIATED VIRUSES

Observed Malignant
Conversion Virus

Human
Common wart (verruca vulgaris)

Flat wart (verruca plana)
Epidermodysplasia verruciform is

Genital warts (condyloma acuminatum)

3 Distinct types and 2 subtypes of the most prevalent type (HPV-1);
the 2 additional types are designated HPV-2 and HPV-4

1 Distinct type HPV-3
+ + + 2 Distinct types HPV-3 and HPV-5

+ Virus-specific DNA has been tentatively identified; at least 1 serotype
revealed by indirect immunofluorescence

+ ?

Microor anism Abbrev.

B albidum Ball CGGICCG
GCC1GGC

H parainjluenzae HpaI GTTIAAC
CAA1TTG

B dmqloliqueja- BamI GIGATCC
ciens H CCTAGIG

E coli RY13 EcoRI GIAATTC
CTTAAIG

H aegyptius HaeI! RGCGCIY
Y1CGCGR

H injluenzae n, HindI! GTYIRAC
CAR1YTG

H injluenzae n, HindIII AIAGCTT
TTCGAIA

Fi� 1. SV40 particles seen on the surface of a nuclear H haemolyticus HhaI GCGIC

mem rane fragment of an SV40-infected CV-1 (monkey) C1GCG

cell. (From Tooze J, ed. DNA tumor viruses. Part 2, H parainjluenzae HpaI! CICGG
Molecular biology of tumor viruses. Cold Spring Harbor: GGC1C
Cold Spring Harbor Laboratory, 1980. Reprinted with H aegyptius HaeIII GGICC
permission.) CCIGG

"Juvenile" type of laryngeal papilloma
Bovine

Fibroepithelioma
Epithelial warts

?
?

HPV - Human papilloma virus; BPV - Bovine papilloma virus.

of 5,200 base pairs. This fact led us to suspect they
might contain only 3-7 genes. Even so, the possibili
ty of knowing their exact molecular sequences
seemed a most remote idea, conceivably two to
three decades away. Thanks, however, to the dis
covery of 1) enzymes that cut DNA molecules at

specific points (the restriction enzymes, Table 2), 2)
the development of electrophoretic methods for sep
arating the resulting fragments, and 3) the develop
ment of powerful, quick ways for nucleotide se

quence determination, the exact nucleotide se

quence of both the SV40 and polyoma chromosomes
are now known. They provide a wealth of key

2 Distinct types, BPV-1 and BPV-2
1 Type (BPV-3) distinct from BPV-1 and BPV-2

molecular detail that not even the most optimistic
of molecular virologists would have dreamed at
tainable a decade ago.

With SV40 and polyoma, like all other DNA tu

mor viruses, no trace of infectious virus particles are

seen withinthe cells they transform. This is not sur

prising, since when DNA viruses multiply in cells,
they invariably kill them. So DNA tumor viruses on

ly transform "nonpermissive" cells in which they
cannot carry out a complete infectious cycle (Table
3). For example, in studying transformation by
SV40, we infect, say, mouse or hamster cells, while
when we wish to study the normal replication cycle
of SV40, we employ a "permissive" monkey cell line
like CV-l. In contrast to lytic multiplication which
can occur in virtually all permissive cells, transfor
mation (Fig. 3) is a much rarer event, and we

generally do not study the transformation event

itself. Instead we focus attention on the properties
of the transformed cell lines, hoping from their
properties (Table 4) to work backward to the
molecular events which initiate them.

From the very start of molecular tumor virology

TABLE 2. SOME EXAMPLES OF CLEAVAGE OF
POLYOMA VIRUS DNA AND SV40 DNA BY RESTRICTION

ENDONUCLEASES

o 4

2 1

2 7

2 6

4 2

8

24 19
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Fig. 2. Electron micrograph of polyoma virus particles and DNA (inset). Polyoma virus particles: left) polyoma
superhelical (form I) DNA; right) polyoma circular (form II) DNA. A single nick in the DNA converts form I to form II. In
this micrograph, the same scale was used for viral particles and DNAs. Bar represents 5000A. (From Tooze J, ed. DNA
tumor viruses. Part 2, Molecular biology of tumor viruses. Cold Spring Harbor: Cold Spring Harbor Laboratory, 1980.
Reprinted with permission.)

in the early 1960s, our way of thinking was strongly
influenced by earlier research on the bacterial vir
uses (bacteriophages). In the first place, we knew
that certain phage chromosomes not only contained
genes which specified their structural proteins, but
also genes which functioned to ensure the replica
tion of their own nucleic acids. Conceivably the
DNA animal viruses were similarly constructed,
carrying genes that would not only speed up the
replication of their own chromosomes but also that
of their host cell's chromosomes. In the second place
we had learned that phage chromosomes could be
come inserted into bacterial chromosomes under
conditions where some of phage genes could func
tion. If tumor viruses' chromosomes could similarly
become part of their host cell's chromosomes, some

of these integration events might yield transformed

TABLE 3. RESPONSE OF CELLS OF DIFFERENT SPECIES
TO INFECTION BY SV40 AND POLYOMA VIRUS

Species Infection by SV40

Injection
by Polyoma

Virus

Human Semipermissive
Mouse Nonpermissive
African green Permissive

monkey
Rat Nonpermissive or semipermissive
Guinea pig Nonpermissive or semipermissive
Rabbit Nonpermissive or semipermissive
Cow Nonpermissive or semipermissive
Hamster Semipermissive
Lizzard Semipermissive

NT - Not tested.

Nonpermissive
Permissive

Nonpermissive

Semipermissive
NT

NT

NT

Semipermissive
NT

cells because of the subsequent expression of the
viral genes coding for DNA replication.

The first strong hint that SV40 transformed cells,
in fact, contained viral specific genes, came from
observations of SV40 specific antigen found in
transformed cells. Called the T(tumor) antigen, it

TABLE 4. PROPERTIES OF CELLS TRANSFORMED BY
SV40 OR POLYOMA VIRUS·

Growth
High or indefinite saturation density]
Different, usually reduced, serum requirement]
Growth in agar or methocel suspension - anchorage inde-

pendence]
Tumor formation upon injection into susceptible animals
Not susceptible to contact inhibition of movement
Growth in a less-oriented manned
Growth on monolayers of normal cells]

Surface
Increased agglutinability of plant lectins]
Changes in composition of glycoproteins and glycolipids
Tight junctions missing
Fetal antigens revealed
Virus-specific transplantation antigen
Different staining properties
Increased rate of transport of nutrients
Increased secretion of proteases or activators]

Intracellular
Disruption of the cytoskeleton
Changed amounts of cyclic nucleotides

Evidence of virus
Virus-specific antigenic proteins detectable
Viral DNA sequences detected
Viral mRNA present
Virus can be rescued in some cases

'Transformed cells show many, if not all, of these properties, which are

not shared by untransformed parental cells.

tSeveral of these properties have formed the basis of selection pro
cedures for isolating transformants.



CANCER INDUCTION BY DNA VIRUSES 33

a

b. d

Fig. 3. Transformation of BHK-21 cells by polyoma virus. a) Colony illustrating the regular parallel arrangement of the
elongated fibroblastic cells. b) Section of the colony shown in 3a stained with hematoxylin and eosin. c) BHL-21 cells
transformed by polyoma virus, illustrating the random orientation of more rounded cells. d) Section of the colony shown in c

stained with hematoxylin and eosin. (From Tooze J, ed. DNA tumor viruses. Part 2, Molecular biology of tumor viruses.
Cold Spring Harbor: Cold Spring Harbor Laboratory, 1980. Reprinted with permission.)

Fig. 4. a) Actin cables revealed by indirect immunofluorescent microscopy in untransformed Rat-1 cells. b) Actin
distribution in an SV40-transformed cell line (14B) derived from Rat-1 cells. c) Untransformed Rat-1 cells stained with
hamster anti-SV40-tumor serum. d) SV40-transformed Rat-1 cells (14B line) stained with the same serum and revealing the
nuclear localization of SV40 large T antigen. All the micrographs were taken at the same magnification. (From Tooze J, ed.
DNA tumor viruses. Part 2, Molecular biology of tumor viruses. Cold Spring Harbor: Cold Spring Harbor Laboratory, 1980.
Reprinted with permission.)
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Fig. 5. Induction of enzymes involved with DNA syn
thesis following infection of permissive monkey cells by
SV40 virus. Before these cellular-coded enzymes appear,
synthesis of the viral-specific protein, the "T" nuclear an

tigen, has begun. (From Watson JD. Molecular biology of
the gene. 3rd ed. Menlo Park: WA Benjamin, 1976. Re

printed with permission.)

was observed not only in transformed cells (Fig. 4)
but also was present in the monkey cells during
SV40 replication. Most importantly, the T antigen
bore no relation to any protein used to make up the
viral capsid and so was not a structural protein. It

might then be an enzyme involved, needed in DNA

replication, a hypothesis strengthened by the fact
that appeared only in the viral life cycle before viral
DNA replication started (Fig. 5). Moreover, it was

located almost exclusively in the nucleus, the site of
all viral DNA synthesis as well as of normal chrom
osomal DNA synthesis. Likewise, in SV40 trans

formed cells the T antigen was exclusively located
in the nucleus.

If this way of thinking is correct, we should ex

pect to find direct evidence for the presence of SV40
DNA sequences within SV40 transformedcells, This

Fig. 6. Cleavage map of SV40 DNA. Enzyme-producing
single scissions of SV40 DNA are noted inside the circle; the
EcoRI site is defined as the zero coordinate. Each concen

tric ring shows sites of cleavage by individual enzymes.

first came from work in Dulbecco's Salk Institute
lab" that showed the presence of not only SV40
specific messenger RNA, but also of SV40 DNA inte

grated into large pieces of host chromosomal DNA.
Cell transformation thus appeared to be due to the
insertion of viral specific genes into host chromo
somes, and their subsequent functioning to produce
viral specific proteins like the T antigen.

To go further in this analysis required the work
ing out of the fundamental events in the lytic cycle
through which SV40.DNA was replicated and the
synthesis of the viral specific protein was insured.
Here we were effectively stymied until the restric
tion enzymes became available to cut DNA at

specific sites . We could then produce and isolate
small' chromosomal fragments whose arrangement
within the circular SV40 chromosome could be pre
cisely defined (Fig. 6). Given these fragments it was

Fig. ? E.lectron micrographs of replicating polyoma virus DNA. Arrow indicates replicating bubble. a) Polyoma virus

�NA rephc�tmg molecule less than 50 % repl.icated. b,c) Replicating molecule cleaved with HindIII, which cleaves polyoma
VIruS DNA into. two fragments of unequal SIzes. The larger of the two fragments, c, has the replicating bubble, which is
located 25±3% from one end and 30±3% from the other. (x26,100)
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possible to localize a single site at which DNA

replication commenced (the origin) (Fig. 7) as well
as to show that the SV40 messenger RNA molecules
were divided into two classes, one (the early mRNA)
which apparently coded for only the T antigen, the
other (the late mRNA) which coded for the viral
capsid proteins used in the construction of the viral
particles (Fig. 8). The early mRNA was synthesized
counterclockwise from the origin, while the late
mRNA was synthesized in the clockwise direction.
The-early and late mRNAs thus came from mutual
ly exclusive RNA regions, each occupying approxi
mately one half the genome.

When similar experiments were done on trans
formed cells, only the early T antigen coding mRNA
was found. In contrast, no late mRNA was found in

agreement with the fact that no structural (late)
proteins are found in transformed cells. Con

ceivably the only protein mediating cell transfor
mation was the T antigen since its size as revealed
by its movement. on SDS gels (Fig. 9) was in the
neighborhood of 100,000 molecular weight (MW)
'corresponding to virtually all the coding capacity
contained within the early DNA region.

Clearly the T antigen had to be studied as a pure
protein, but this was not initially easy since it is

present in only very small amounts either during
lytic infection or in transformed cells. Only when
certain hybrid SV40 adenovirus particles were

found here at Cold Spring Harbor to produce much
larger amounts of T antigen could it be properly
studied as a molecular entity. Then Bob Tjian"
could definitively show that the T antigen bound
specifically to several specific sites around the origin

r

Fig. 8. The circular chromosome of SV40 (polyoma)
showing its three genes, the initiation points for DNA

replication, and the transcription pattern of its early and
late genes. (From Watson JD. Molecular biology of the
gene. 3rd ed. Menlo Park: WA Benjamin, 1976. Reprinted
with permission.)
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Fig. 9. Immunoprecipitations from monkey (CV-1) cells
lytically infected with SV40. Cells were starved from
methionine one hour prior to labelling with 250 uCpsS
methionine. After incubation with radioactive label for
one hour, the cells were disrupted and their proteins
precipitated either with a rabbit immune serum directed
against the SV40 large T - related protein purified from
Ad2++D2 or with hamster anti-SV40-tumor serum. The
anti-D2 serum recognizes only the large T protein, while
the anti-tumor serum recognizes both large T and small t

(data of W. Topp, Cold Spring Harbor Laboratory).

of DNA replication. This was a most pleasing result,
since Tjian, with Fey and Graessman, furthermore
could show using microinjection experiments that
the presence of T leads to the initiation of cellular
DNA synthesis as well as of SV40 DNA. The nucleo
tide sequences at which cellular DNA synthesis is in
itiated thus must closely resemble those at the SV40

origin.
At the molecular level, how T antigen stimulates

the initiation of DNA synthesis is still unknown.
Our only clue is the presence of ATPase activity in

highly purified T antigen. A similar activity is
found on certain proteins involved in the replication
of phage DNA, and hopefully through the use of in
vitro systems derived from mammalian cells the ex

act step where T antigen acts can be elucidated in
the not too distant future.

It was thus almost possible to believe that the en

tire role of SV40 in transformation lay through its

ability to initiate DNA synthesis, thereby giving to a

cell blocked before DNA synthesis the capacity of
double its DNA and to go through a complete cell

cycle to yield two daughter cells. But a bad snag to

this idea arose in late 1976, when SV40 mutants
were found that were unable to transform well but
which multiplied normally in monkey cells and in
duced normal complements of T antigen. This sug-
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gested that a still undiscovered protein might be the

key to the transformed phenotype, a most bother
some idea, since the T antigen seemed to require all
the "early region" to code for all its some 90Q amino
acids.

The resolution of this paradox came in the spring
of 1977 from the discovery of RNA splicing.
Through this process a given primary RNA trans

cript can be so modified to give rise to several dif
ferent smaller mRNA molecules, each coding for a

different protein. Within a month after the
discovery of adenovirus splicing this phenomenon
was extended to SV40 where it was shown that the

early as well as the late transcripts have several

splicing pathways, each generating one specific
protein product (Fig. 10). Through splicing, the
early SV40 region gives rise not only to T (large)
MW 100,000 but to t (small) MW 17,000. It is t

which is functionally absent in cells infected with
the replicating nontransforming mutants, and so t

must playa vital role in transformation. Mere stim
ulation of the initiation of DNA synthesis is thus not

by itself sufficient to make cells cancerous.

In contrast to T, t is not located in the nucleus,
but at a cytoplasmic site yet to be determined. Up
until now t has not been sufficiently purified to let
the protein chemist study it, but this should happen
soon. Our main clue so far is that in absence of t,
but in the presence of T, the recipient cells resemble
normal cells and do not take up the less adhesive,
rounded character of the truly transformed cancer

cell (Fig. 4). This "roundness" reflects the absence

Fig. 10. Schematic representation of SV40 genome in

dicating locations of some principal features. The genome
is represented as a circle with the origin of replication at
the top. (From Tooze J, ed. DNA tumor viruses. Part 2,
Molecular biology of tumor viruses. Cold Spring Harbor:
Cold Spring Harbor Laboratory, 1980. Reprinted with
permission.)

of the large actin-myosin-containing stress fibers
that are so characteristic of the flattened adhesive
normal cells. We can thus hypothesize that "t" by
somehow interfering with a normal cytoskeletal
component mimics a normal mitogenic stimuli that
lets a cell move from G1 into the S (DNA synthesis)
phase of the cell cycle.

Here we should note the parallel with recent re

sults on the Rous sarcoma virus whose integrated
presence also leads to rounded cells. Its "sarc" gene
codes for a 55,000 MW protein that acts within the
cytoplasm most likely after combining with (insert
ing into) the cytoplasmic surface of the exterior

plasma membrane.

We must also ask whether, in fact, T is at all ne

cessary for cell transformation, as distinct from its

unambiguous necessity for viral DNA replication.
Here the answer for SV40 is most probably yes,
since in order for fragments of SV40 DNA to

transform DNA, they must contain all the DNA se

quences needed to encode T. But for its close
relative polyoma it now seems totally clear that T

plays no essential role in transformation. A decisive
experiment here uses recombinant DNA procedures
to create hybrid DNA molecules lacking sufficient
DNA sequences to code for polyoma T, but contain

ing all the bases needed to make polyoma t. Cells in
fected with such DNAs can be transformed to yield
stable clones capable of growing in agar (a key
diagnostic feature of the transformed cell), and
which lack significant numbers of the actin-myosin
containing stress fibers. The situation is here com

plicated by the fact that polyoma codes for still
another protein from the early region that is called
middle T. What middle T does is totally obscure ex

cept for the tendency to associate with the outer

plasma membrane. There it somehow is able to gen
erate a cell-mediated immunological response that
can prevent tumors forming in mice containing
polyoma transformed cells. Somehow SV40 T also
leads to a protective cell-mediated immunological
response that may explain why SV40 infection so

seldom leads to cancers within the animals it in
fects. This suggests that the SV40 T must also as

sociate sometimes with the plasma membrane, but
of this we yet have no evidence.

Clearly we also have to learn much more about t,
asking among other things why it is always coded in
native SV40 DNA even though it is not necessary for
viral replication in cells in culture. One possible
answer is that in nature SV40 often infects non

dividing cells which are blocked in from further
DNA synthesis. Such cells may only be unleashed to
make any DNA by the receipt of a mitogenic signal.
Conceivably even with T present, the many other
enzymes needed to carry out DNA synthesis are not

present unless a t-like molecule has acted. We might
ask here whether t mimics a normal cellular gene
product that works only at specific times in the cell
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cycle, say in G1• If that is the case, then t is likely to
be evolutionarily derived from such a protein.

In so suggesting that a viral gene has an ancestral
origin in a cellular gene, we are much influenced by
a very recent result obtained by David Lane at Cold
Spring Harbor. 6 In order to better define chemical
ly T, he has generated a number of different hy
bridomas, each yielding a monoclonal antibody
specific for T. Most of these, as expected, showed no

cross reactivity for any normal cell component.
One, however, to our initial surprise, yielded an

tibodies which bind also to a "normal" cell protein
of MW 80,000 that is found in the nucleus and
whose amount increases in cells transformed by a

variety of carcinogenic agents. This cross reaction
could possibly be accidental. We prefer to believe
that all normal cells contain aT-like molecule
which functions to initiate DNA synthesis in normal
cells. If this is the correct hypothesis, then it seems

simplest to assume that the T represents a modified
cellular protein whose gene has been positioned
within the viral chromosome in a way that op
timizes its appearance during the early phase of the
Iytic cycle.

The exquisitely powerful tools now available to

the molecular biologist also let us ask whether by in

tegrating into human chromosomes a given DNA
tumor virus is a significant cause of cancer. Here the
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evidence for SV40, as well as the closely related
human viruses BK and JV, looks largely negative.
While several positive claims have been made over

the past five years, one in particular for men

ingiomas, they have not been repeatable. These

negative results are not the result of the lack of
suitable human infections, since virtually all adults
have been infected with and are carriers of BK and
JV viruses. Since it could be most surprising if some

human cells were not transformed by either BK or

JV, we suspect they fail to generate such tumors

because the presence of T invariably leads to an im

munological response. Given the increasingly so

phisticated experiments made possible by recombi
nant DNA techniques, we are now in a position to

answer this question. Hopefully, within several
years our effective immunity to transformed cells

generated by SV40-like viruses will be explained.
To conclude, we thus see that by studying tumor

viruses at the molecular level, we may be also com

ing to grips with many of the key events involved in
the transversal of a cell through the cell cycle.
Hopefully, we shall soon isolate key cell-cycle pro
teins whose very existence we might have remained
ignorant of had we not so heavily focused on tumor

virology. Thus, even if SV40-like viruses turn out

not to be the cause of much human disease, they
may remain increasingly indispensable for the seri
ous study of the cancerous state.
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LONG-TERM STENTING FOR LARYNGOTRACHEAL STENOSIS
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The use of an inert stent as an adjunct to surgical procedures to correct laryngotracheal stenoses remains somewhat controversial. It is

the purpose of this report to describe the use of long-term stents in seven patients with either acute or chronic laryngotracheal stenoses. The
conclusion from this series is that stenting for prolonged periods of time represents a valuable adjunctive technique in the correction of the
more severe airway reconstruction problems.

INTRODUCTION

The management of acute injuries and chronic
stenoses of the larynx and trachea continues to be a

difficult problem. A number of therapeutic ap
proaches have been recommended over the years.
No one surgical procedure has received uniform ac

ceptance to the total exclusion of other techniques.
The primary problem can be defined as the need to

maintain adequate patency of a hollow organ that
has been traumatized and, therefore, becomes vul
nerable to progressive narrowing of the lumen as a

result of the normal dynamics of healing, namely,
wound contraction. The advisability of stenting the

surgical repairs of these injuries has been actively
debated among otolaryngologists. Earlier reports in
the literature seem to generally favor the use of
some type of a stent, whereas newer techniques
have minimized the use of such a mechanism to

maintain lumen patency. The purpose of this report
is to describe the results of long-term adjunctive
stenting in seven patients who had either severe

acute laryngeal injuries or tracheal stenosis prob
lems and to illustrate the value of this treatment in
selected clinical situations.

LITERATURE REVIEW

The otolaryngological literature continues to con

tain an abundance of reports describing surgical
techniques being advocated for the correction of
acute and chronic endotracheal injuries. In many
cases, the technique chosen is a function of the
anatomical area which is damaged. Techniques dif
fer for the repair of a supraglottic,' a glottic.v' or a

subglottic" stenosis. The management of tracheal
stenosis has evolved to the point where resection
with end-to-end anastomosis is considered the treat
ment of choice. When the stenotic length is sub
stantial, some type of release mechanism, either in
the form of a superior suprahyoid laryngeal release
or inferior mobilization of the trachea through a

thoracotomy approach is necessary.
5 However, as

these stenosis problems increase in severity, more

elaborate procedures have been advocated.

Alonso et al''' have recently reported on the use of
a free hyoid arch autograft interposed between thy
roid cartilage and even cricoid cartilage for the

management of laryngeal and even upper tracheal
stenosis. Krizek and Kirchner" in 1972, and more

recently Toohill," have reportedon the use of auto

genous mucoperichondrial grafts from the nasal

septum in the repair of selected cases of laryngeal
and upper tracheal stenoses.

The special problem of subglottic stenosis in
children has been intensively studied by Fearon and
Cotton.":!' Cotton'? has reported his successful

management of subglottic stenosis in 18 children ac

complished with a composite graft of the perichon
drium and costal cartilage used as an elliptical
wedge placed through a midline incision. Theinci
sion includes the cricoid and upper tracheal rings to

increase the diameter of the airway lumen.

The successful management of extended combined

laryngeal and tracheal stenosis has been described

by Friedman et al. 13 Their procedure involves first
developing a trough, then inserting Marlex" adja
cent to the trough, and subsequently closing the
defect with a local flap including the Marlex for
rigid anterior tracheal wall support. An in-depth
discussion of the problems and techniques employed
in reconstruction of the larynx and trachea was

recently published. 14

The literature contains many descriptions of the
role of inert stents to maintain patency after recon

struction of laryngotracheal stenoses. Most reports
agree that stenting should be used;15,16 however,
Olson'? has advocated not using stents. Not only is
there a lack of agreement about whether a stent
should be used, there is also no uniformly accepted
optimal time duration for stent placement. Most au

thors recommend keeping a stent in place for a per
iod of six to eight weeks. However others' recorn-

From the Department of Otolaryngology, Ohio State University and Children's Hospital, Columbus. This study was supported in part by grant
1 K07 NS00417-01 from the National Institute of Neurological and Communicative Disorders and Stroke (Teacher-Investigator Award).
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Fig. 1. (Case 2) Polytome radiograph demonstrating
complete stenosis (arrows) of trachea following a previous
tracheal resection.

mendations can vary from as short as two or three
weeks to as long as three or four months.!" Harris
and co-workers'v" advocated earlier removal of
any stent in the management of acute laryngeal in

juries and reported excellent results in a large series
of patients. In 1977, Goode and Shinn" reported
their favorable results using long-term (3-12
months) silicone rubber stenting in the successful
management of 12 of 14 cases of severe subglottic
stenosis. Such long-term stenting evolved after the
authors experienced failures following placements
of stents for the usually recommended shorter time

period.
CASE REPORTS

This report is based on the experience gained from treating
seven patients with long-term stenting for various acute laryngeal
or chronic laryngotracheal stenoses seen by the author at the Ohio
State University Department of Otolaryngology and Columbus
Children's Hospital in the last 30 months. It will be necessary to

individually describe each of these patients to further define

unique features of their health problems that played a role in the

Fig. 2. (Case 3) The loss of any laryngeal projection
when viewing the patient's neck is a physical finding con

sistent with a laryngeal fracture which has decreased the
anterior-posterior length of the larynx.
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Fig. 3. (Case 3) A) Postoperative radiograph documents
proper position for modified Portex endotracheal tube
laryngeal stent being held by external neck skin buttons. B)
Lateral radiograph demonstrates laryngeal stent position
and wires placed to stabilize Cl-2 cervical spine disloca
tion.

use of long-term stenting for the correction of their airway pro
blems.

Case 1. An eight-year-old male sustained blunt trauma over the

larynx resulting in a laryngeal fracture requiring lifesaving tra

cheotomy. This was followed by open reduction and repair of soft
tissue and cartilaginous injuries and subsequent insertion of a

modified Portex" endotracheal tube laryngeal stent as described
by Birck.:" The stent was removed after six weeks and the boy
subsequently developed stenosis within two weeks. Laryngeal
dilatations and steroid injections were unsuccessfully used on five
different occasions to correct this stenosis problem. He ultimately
underwent laryngofissure and excision of a glottic supraglottic
stenosis with insertion of another identical laryngeal stent. The
stent was kept in place for ten months and he has been decannu
lated for the last ten months. He is now back to normal activities,
including acting as a mascot for the local minor league baseball

Fig. 4. (Case 3) Patient was maintained as an outpatient
in an external cervical fixation apparatus concomitant
with laryngeal stent and tracheotomy.
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Fig. 5. (Case 3) A) Poststent-removal polytomographic
evidence of an adequate laryngeal airway during inspira
tion, and B) showing some glottic and supraglottic closing
during phonation.

team. The patient speaks in a readily intelligible voice, but with
decreased intensity.

Case 2. A 53-year-old female developed a tracheal stenosis fol

lowing a prolonged endotracheal intubation for pneumonia. This
was treated by another physician with multiple surgical pro
cedures, the last being a tracheal resection. She was then referred
to Ohio State University with a total tracheal stenosis measuring 4
ern long (Fig. 1). This patient underwent a tracheal resection en

compassing 5 ern of the trachea which necessitated a suprahyoid
laryngeal and transthoracic tracheal release. Because of the ten

sion on the reanastomosis secondary to the extraordinary length of
the stenosis coupled with a previous tracheal resection, a Mont

gomery tracheal Tvtube" was placed and removed three months
postoperatively. The patient began to experience some audible re

spiratory activity two weeks after removal of the stent, and un

derwent a second procedure to have the T-tube reinserted. This
was then left in place for a period of 13 months. The patient has
now been decannulated for the last 16 months and is back to nor

mal activity with bilateral vocal cord mobility.
Case 3. Another eight-year-old female sustained blunt trauma

to the larynx with severe laryngeal injury involving the soft tissue
and multiple comminuted thyroid cartilage fractures (Fig. 2).
The diagnosis of this injury required flexible fiberoptic laryngo
scopy because of a concomitant C 1,2 cervical spine dislocation
with no neurologic injury. She underwent open reduction and la
ryngeal stenting at the same time that she had stabilization of the
cervical spine dislocation (Fig. 3 A,B). Cervical immobilization
was maintained with an external fixation apparatus concomitant
with tracheotomy and laryngeal stenting (Fig. 4). The patient has
been decannulated for the last nine months and is back to normal
activity which includes active participation in a local amateur
dance troupe. Postoperative polytome radiographs reveal
bilateral vocal cord mobility (Fig. 5 A,B) and the patient speaks
in a readily intelligible voice, but with decreased intensity.

Case 4. This patient sustained a shotgun injury to the neck
treated with tracheotomy approximately ten years prior to refer
ral. The injury involved destruction of the lower half of the larynx
and cervical trachea (Fig. 6). He had been totally aphonic since
the injury. Evaluation revealed a total stenosis at the level of the
glottis except for a pinpoint opening in the posterior commissure.
However, there seemed to be some slight arytenoid movement
when he was asked to phonate. Below the level of the true vocal
cords, there was total destruction of the subglottic region and the

Fig. 6. (Case 4) Diagram of severe laryngeal and upper
tracheal destruction following a gunshot wound ten years
ago.

upper 5 em of trachea with only a string-like opening from the
level of the glottis down to the tracheotomy site. The rest of the
subglottic and upper tracheal area were replaced by scar tissue.
The patient underwent a laryngotracheal reconstruction by excis

ing the glottic stenosis and then resecting all of the scar tissue in
the subglottic and upper tracheal area. There was no remaining
subglottic or tracheal mucosa and no usable cricoid cartilage or

tracheal rings. The patient had one buccal mucosal graft sutured
around the upper end of the modified Portex endotracheal tube
stent. Then another larger buccal graft was sutured around a tra
cheal T-tube to hopefully provide mucosal lining for the posterior
and lateral walls of the upper trachea (Fig. 7). The buccal muco-
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Fig 7. (Case 4) Diagram illustrating the positioning of
the laryngeal and tracheal stents. Upper end of tracheal
T-tube was covered with a buccal mucosal graft.
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Fig, 8. (Case 4) The second operation involved reconstructing the anterior tracheal wall with A) a local "turnover" and a

regional rotation flap with B) "turnover" flap providing inner epithelial coverage, and C) tracheal T-tube maintaining
patency with a rotation chest flap used for neck skin resurfacing.

sal graft for the tracheal reconstruction was supplemented with
rotation flaps developed from the posterior tracheal wall at the
level of the tracheotomy tube. These two stents were left in place
for four months. When they were removed, the patient had mu

cosal continuity of the reconstructed larynx and posterior and lat
eral walls of the upper trachea with the normal distal trachea. A
second stage operation involved reconstruction of the anterior
wall using a local "turnover" flap for the inner tracheal epithe
lium and a regional upper chest rotation flap for neck skin cover

age (Fig. 8 A-C). No rigid implants were placed, but rather a

tracheal T-tube was inserted to permit fibrous accumulation in
the subepithelial tissues of these flaps around the T-tube to pro
vide the rigidity needed to maintain lumen patency. This T-tube
was kept in position for six months and the man has now been de
cannulated for the last four months with only a small tracheocu
taneous fistula. He now has laryngeal speech for the first time in
ten years and his level of activity has returned to a normal status.

Case 5. The patient, following a total laryngectomy, developed
a tracheal stenosis that extended from his stoma down to 2 em

proximal to the carina. Because of the extensive length of this
stenosis, surgical resection with reconstruction was not feasible.
Therefore, the patient had the stenosis dilated followed immedi
ately by insertion of a specially designed and manufactured Silas
tic® tracheal tube (Fig. 9). This total tracheal stent has now been
in place for 14 months and shows no radiographic evidence of ad
versely affecting the trachea. Whereas prior to insertion of this
stent the patient was at bedrest with partial airway obstruction,
he is now back to normal activity and has resumed communica
tion with esophageal speech which he could not successfully per
form when he was obstructed. The plan is to leave this tracheal
tube in place for an indeterminate period of time.

Case 6. A quadraplegic male developed a tracheal stenosis at

the level of the endotracheal tube cuff following a prolonged intu
bation for treatment of pneumonia. Because the patient's cord

Fig. 9. (Case 5) Specially designed and manufactured
tracheal tube used to maintain patency.

level was such that he had restricted thoracic cage movement, a

tracheal resection with primary reanastomosis was felt to repre
sent an excessive risk for him. Therefore, he underwent transtra
cheal excision of the granulation tissue and insertion of aT-tube.
This tube has now been placed for six months and will be kept in

place for an indefinite period. The patient's ability to com

municate and his activities are not at all restricted with the
T-tube.

Case 7. A mentally retarded male developed a tracheal stenosis
at the site of an endotracheal tube cuff following prolonged endo
tracheal intubation used during treatment of a mediastinal hema
toma. The patient underwent tracheal resection and primary
reanastomosis with insertion of a T-tube as an airway safeguard
for this individual whose mental capabilities limit his ability to

manage any insidious airway restriction which could develop
without the use of the T-tube. The tube was kept in place for six
months and then removed. However, the patient developed some

audible respirations two weeks after removal. He had no airway
distress, but because of his mental retardation,it was felt prudent
to assure his airway with reinsertion of the T-tube. It has now

been in place for a total of ten months and the patient's level of ac

tivity is back to normal, as is his ability to communicate, which is

important for this particular individual. Plans are to keep this
tube in place for an extended period.

DISCUSSION

The successful correction of acute and chronic

laryngotracheal injuries has been and continues to

be one of the toughest problems facing otolaryngol
ogists. Its complexity rivals the multiple variables
associated with treatment decisions for head and
neck cancers. The ultimate goal is to reconstruct an

adequate airway for breathing without the need for

permanent tracheotomy and also to maintain a

voice quality adequate for communication. It is not

possible to speak in terms of only one technique
which is suitable for correction because the prob
lems differ according to what portion(s) of the

larynx and/or trachea are involved. Even when the
anatomical area of the injury has been defined,
there are still a multitude of techniques that have
been advocated for the successful correction of a

particular problem. The extensive variety of

surgical procedures probably attests to the fact that
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not one procedure gives consistent results in all
cases. This report has tried to illustrate the positive
contribution of long-term stenting in the manage
ment of some of these difficult airway reconstruc

tive problems.

Recent reports in the literature suggest that stent

ing may be deleterious. Thomas and Stevens" con

ducted an animal study to compare the use of three

stenting materials with no stent at all following in

tentional acute laryngeal injuries to dogs. Their

study showed that those animals who had no stents

had the most complete and uncomplicated healing.
It was their conclusion that stenting must be se

lected carefully depending on the severity of the
clinical complication because of its potential
adverse effect on wound healing. The results of this
animal study are counterbalanced by the favorable
results reported in 1977 by Goode and Shinn;"
Their report followed an earlier report" describing
the successful management of a posttraumatic
tracheal stenosis with long-term stenting for nine
months in one patient.

It is important to emphasize that long-term stent

ing is not being advocated for every laryngotracheal
injury encountered by the physician. A review of
this series of patients indicates that their problems
were complex for a variety of reasons. The two

children with acute laryngeal injuries had not only
cartilaginous fractures, but also severe laryngeal
soft tissue injuries. There are certain features of
laryngeal soft tissue which provide a significant
challenge for uneventful healing to occur. The

laryngeal mucosa is loose and oftentimes there is no

or minimal submucosa. Even with microsurgical
techniques, which were used to reapproximate the
tissues in these two children (cases 1 and 3), it is still
difficult to place sutures which can be expected to

maintain epithelial continuity in this less than ideal
tissue whose healing capabilities have been stressed
even more by the edema and cell destruction
associated with such an injury.

Another patient (case 2) had previously under
gone a tracheal resection and needed an additional
5 em removal of this already shortened trachea.
Even when the maximal surgical release techniques
were used both superiorly and inferiorly, there was

no way to achieve primary closure without con

siderable tension at the anastomosis site. Some

reports";" in the literature state that the amount of
tension involved with a tracheal resection of more

than 4 ern is excessive and significantly decreases
the chances of success

No remaining mucosa or cartilage was present iri
the subglottis or trachea in this patient. He not only
needed epithelium but also rigid support. The next

patient (case 5) really had no options for treatment

except long-term stenting. Temporary stenting for a

distal tracheal stenosis with a long tracheotomy

tube has been previously reported.:" In view of the
fact that this man most probably will require a life

long stent, an inert, specially made tracheal tube
was designed and manufactured specifically for this

patient to minimize tissue trauma. The other two

patients (cases 6 and. 7) have concomitant health

problems which favored a more conservative ther

apeutic approach to their tracheal stenoses. It be
comes apparent that long-term stenting seems to be

especially useful in the cases that are more compli
cated either by magnitude of the severity of the lar

yngotracheal injury or by concomitant health prob
lems.

When the dynamics of wound healing are con

sidered specifically in the context of the repair of

laryngotracheal injuries, there seems to be a ration
ale for the use of stents. It is obvious that the ultim
ate goal is to restore epithelial continuity to mini

mize development of granulation tissue and subse

quent collagen deposition which undergoes contrac

tion. As previously mentioned, there are certain
features of laryngeal soft tissue which increase the

difficulty in maintaining epithelial contact. Yet, the
need to restore epithelial continuity is of paramount
importance to decrease this inherent tendency for
wound contraction. It is important to realize that
there is still the problem of wound contraction even

with restoration of epithelial coverage, especially
with epithelial grafts. Both skin and mucosal grafts
undergo contraction. Contraction which narrows

the diameter of the airway by as little as 1 mm can

result in partial airway obstruction. There is no safe

margin of tolerance. The amount of contraction
which occurs is less with skin flaps. However, the
use of skin flaps has limited applicability due to the
size of the areas being reconstructed in the laryngo
tracheal complex. The contraction seen with an epi
thelial graft is most probably a function of the colla

gen deposition in the subepithelial tissues. This is
not necessarily an adverse factor. In fact, one pa
tient (case 4) had total subglottic and upper tra

cheal reconstruction based on the hypothesis that
the amount of inelastic firm tissue deposited in the
subepithelial tissues around a skin graft being main
tained by a long-term stent would provide adequate
rigidity, and indeed this was the case. The intent of
such long-term stenting is to permit the dynamics of
wound healing to occur about a relatively inert ob

ject which resists the contraction process. When it is
felt that wound healing has stabilized, the stent can

safely be removed.

Another variable which some authors fail to men

tion when discussing the inadvisability of stenting is
that the phenomenon of wound healing is being spe
cifically challenged within the reconstructed laryn
gotrachea by an increased predilection for infec
tion. This adds additional stress which is not a part
of wound healing when it occurs in other parts of
the body that are not subjected to the prevalence of
airway microflora.
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There are disadvantages to long-term stenting. In
three of the patients, it resulted in persistent trache
ocutaneous fistulae which then had to be closed in a

secondary procedure. The maintenance of the la
ryngeal stents with external neck skin buttons has
increased the chance of infection with granulation
tissue formation on the neck skin. This can be a

moderate problem. But the major problem is deter
mining the appropriate time for stent removal. In
those four patients who have been successfully de
cannulated, the duration of stenting ranged from
,7-13 months with the average being 10 months.
There does not appear to be any danger in leaving
the stents in too long as attested to by the fact that
one patient has had a stent in place for 14 months
with no radiographic evidence of any irritation of
the tracheal mucosa. Rather the problem seems to
be at the other end of the spectrum, namely remov

ing the stent too soon. There seems to be no means

of assessing the best time except for removing the
tube and observing the patient for airway problems
after tube removal. One patient (case 7) had the
tube removed after six months of intubation and
then developed audible respirations three weeks af-
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terwards, in spite of the absence of any granulation
tissue at the tube site. The timing of the stent period
should be based on the individual circumstances
relative to the patient's laryngotracheal problem
and other health considerations.

CONCLUSION

The surgeon attempting to successfully treat
acute or chronic laryngotracheal injuries needs a

variety of surgical approaches in his armamentar
ium. The approach decided upon is a function of
the location and extent of the injury. Buccal grafts,
local flaps, regional flaps and tracheal resections
with primary reanastomosis are just some of the
commonly used approaches. The favorable exper
ience reported in this series of seven patients with
severe laryngotracheal injuries supports Goode and
Shinn's report" that the critical feature of any treat

ment program is the maintenance of lumen patency
with a stent which is inert enough to permit long
term placement. It is emphasized that this tech
nique is not advocated for all clinical situations. It
seems especially valuable in the more severe in

juries.
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SILICONE TRACHEAL CANNULA

WILLIAM W. MONTGOMERY, MD

BOSTON, MASSACHUSETTS

This presentation is to introduce a silicone tracheal cannula which has been designed for use in selected cases instead of a tracheotomy
tube. The design of the cannula was developed in the laboratory and has now been used clinically over a period of four years in 26 cases.

Special features of the cannula include a one-size diameter which is suitable for all adults. An inner flange is shaped so as to conform with
the inner aspect of the anterior wall of the trachea and to prevent rotation and anterior displacement of the cannula. The inner flange is

angulated to allow for proper direction of the long axis of the cannula. An outer flange fits into one of a number of grooves and prevents
posterior displacement of the cannula. Thus far the silicone tracheal cannula has been used in cases of sleep apnea, bilateral vocal cord
paralysis in the position of adduction, intermittent glottic insufficiency, laryngeal carcinoma, chronic lung disease, and short-term necessi

ty for a tracheotomy. Special equipment has been designed for ease of the surgical procedure required for insertion of the cannula. A one

way valve has been designed which is easily applied to the cannula. A variation of the silicone tracheal cannula has been designed for long
term use.

DESCRIPTION

The silicone tracheal cannula (Fig. 1 A) has been
designed to be used in place of a tracheotomy tube.
The main advantage is that there is no foreign body
projecting into the trachea as the silicone tracheal
cannula extends only to the inner surface of the an

terior tracheal wall. The silicone tracheal cannula is
constructed from vulcanized silicone material to

which there is no tissue reaction. It is flexible and
nonirritating. The cannula has an inside diameter
of 8 mm which is an adequate airway for both male
and female adults of all ages. The component parts
of the silicone tracheal cannula include an inner

flange which is thin and shaped so as to fit against
the contour of the inner anterior tracheal wall. This
inner flange is designed so that the vertical dimen
sion is greater than the horizontal dimension. This
allows for ease of insertion into the opening of the
anterior tracheal wall and also prevents rotation of
the cannula once it is in place. The inner flange is
fashioned at a 27° angle (Fig. 1 B) to the long axis of
the tracheal cannula so that the cannula will project
straight forward or in a slightly superior direction
when inserted. The 27° angle was the end result of
studying the angular relationship between the tra
chea and plane of the anterior cervical skin using
soft tissue x-rays of 100 larynges and cervical tra
cheas. There are ten circumferential ridges on the
shaft of the tracheal cannula. The three inner ridges
are in the shape of circumferential barbs. This
design allows the tracheal cannula to be easily in
serted but prevents it from being anteriorly dis
placed once it is fixed in place. The outer ridges are

rounded. The grooves between these ridges serve to
secure the face plate in the desired position accord
ing to the thickness of the wall between the trachea
and the anterior cervical skin. There is a groove
along the inferior surface of the shaft of the can

���._This serves to allow for the drainage of serum.

and products of inflammation which may occur

during the immediate postoperative period and also
to identify the inferior aspect of the tube, thus being
a point of reference to indicate if the inner flange
has been accidentally rotated out of its proper posi
tion.

The silicone tracheal cannula set also includes a

wing-shaped face plate, a plug, and a ring washer.
The wing-shaped face plate serves to secure the can

nula in place at thetime of surgery. It is sutured to

the skin with 3-0 polyethylene suture material. The
plug is used to obstruct the cannula when the can

nula airway is not needed (Fig. 1 B). It is fixed in

place simply by inserting and twisting it in a

clockwise direction. The plug has a head so that it
cannot be introduced too far into the tracheal can

nula. This also facilitates its insertion and removal.
After the silicone tracheal cannula has been in place
for a week, the wing-shaped face plate can be re

placed by the ring washer (Fig. 1 C). The washer is
less bulky and prevents irritation of the skin sur

rounding the silicone tracheal cannula. The can

nula has now been used over a period of four years
in 26 very carefully selected cases (Table 1).

METHODS

Either a vertical or a horizontal skin incision can be made to in
sert the silicone tracheal cannula (Boston Medical Products). I

prefer the vertical incision made with an electrical knife (Fig. 2

a). The median raphe between the sternohyoid and sternothyroid
muscles is identified and incised. The thyroid isthmus is divided
and suture ligated (Fig. 2 b). The anterior wall of the trachea is

exposed so that the fenestration can be made at the proper level
(Fig. 2 c).

The fenestration of the anterior tracheal wall is made with the
tracheal trephine fenestra tor (Figs. 2 d and 3 A). This tracheal
fenestrator consists of an outer trephine knife which fits over an

inner cannula. The trephine knife is 6 em in length. The diameter
of the trephine knife is 8 mm, which is 2 mm less than the outside
diameter of the silicone tracheal cannula. Once the trephine

From the Department of Otolaryngology, Harvard Medical School and Massachusetts Eye and Ear Infirmary, Boston.
Presented at the meeting of the American Laryngological Association, Palm Beach, Florida, April 14-15, 1980.
REPRINTS - William W. Montgomery, MD, Massachusetts Eye and Ear Infirmary, 243 Charles Street, Boston, MA 02114.
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Fig. 1. A) The silicone tracheal cannula is shown along
with the wing-shaped face plate, plug and ring washer.
The outside diameter of the cannula is 10 mm, the inside
diameter is 8 mm, and its length is 6 cm. The cannula is
viewed from the bottom where there is a groove along its

long axis. This groove serves both for drainage and also as a

reference point to identify the inferior aspect of the can

nula. The first three rings adjacent to the flange are

roughly triangular in shape (circumferential barbs). This
design assists in fixing the cannula in place and making it
much more difficult to displace anteriorly. The remaining
rings and grooves serve to secure the silicone face plate in

place. The plug has a head so that it cannot be introduced
too far into the lumen of the cannula. 'B) The silicone
tracheal cannula is viewed from the side. The flange (ar
row), the only portion of the cannula to remain intra
luminal, is placed at a 27° angle to the long axis of the can

nula. The vertical dimension of this flange is much longer
than its width. This shape permits it to fit snuggly against
the concave contour of the anterior intraluminal tracheal
wall. The silicone plug has been inserted and the face plate
is placed in the fourth groove of the cannula. C) The face

plate has been removed from the cannula and is replaced
by the ring washer in the fourth groove.
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TABLE 1. INDICATIONS FOR USE

Sleep apnea - tube plugged except when sleeping
Bilateral vocal cord paralysis (position of adduction)

Temporary - after trauma to larynx
- following thyroid or thoracic surgery

Permanent - when a corrective procedure such as an aryte
noidectomy is contraindicated

Intermittent laryngeal (glottic) insufficiency
Neurological disorders head trauma

- myasthenia gravis
- amyotrophic lateral sclerosis

Laryngeal arthritis (cricoarytenoid)
Intermittent laryngeal stridor - chronic laryngitis

- laryngeal edema postradi
ation therapy

Laryngeal carcinoma with glottic insufficiency (used while re

ceiving radia
tion therapy)

Chronic lung disease

Short-term tracheotomy (when cuffed tracheotomy tube not re

quired)
Following T-tube removal (until certain that airway is ade

quate)

opening is made with this 8-mm trephine knife, it stretches so that
it will easily allow the 10-mm diameter tracheal cannula. The

cutting edge of the trephine knife is designed so that it can both
cut and saw. The cutting effect is for the soft tissues of the anterior
tracheal wall and the teeth are placed in order to cut through car

tilage which has become ossified.

The second portion of the tracheal trephine fenestrator is an in
ner cannula which fits snuggly inside the trephine fenestrator.
This is 8'/2 mm in length. The serrated end fits into the suction

tubing.

To use the tracheal trephine fenestrator, the inner cannula is
first attached to suction tubing (Fig. 3 B). The fenestrator is

placed over the inner cannula so that the inner cannula projects
beyond the cutting edge of the fenestrator (Fig. 2 d). The project
ing edge of the inner cannula is then placed against the anterior
tracheal wall to which it immediately adheres due to the negative
pressure inside (Fig. 2 d). The outer, or trephine, portion of the
tracheal fenestrator is advanced to the anterior tracheal wall and
rotated in a clockwise direction to incise a core of anterior trache
al wall (Fig. 4 a). The core of trachea thus removed either re

mains adherent to the end of the inner cannula or is aspirated into
the suction tubing.

The advantages of this instrument over the previous methods
for making a tracheotomy fenestration are that it is simpler, less
traumatic to the trachea, and a perfectly round fenestration carl
be made in the anterior tracheal wall (Fig. 4 b).

To insert the end of the silicone tracheal cannula into the
trachea, its end is compressed using a curved hemostat. In so do

ing, this end forms a point (Fig. 4 c) which can easily be inserted
into the lumen of the trachea (Fig. 4 d). The tracheal cannula is
then pulled anteriorly until the inner flange fits snuggly against
the intraluminal anterior tracheal wall (Fig. 5 a, b).

The wound is closed in layers above and below the silicone tra

cheal cannula (Fig. 5 c). The face plate is applied over the tra
cheal cannula and is then advanced until it fits fairly closely but
not too tightly against the skin (Fig. 5 c). One 3-0 polyethylene
suture is placed in each wing of the face plate to secure it to the
skin (Fig. 5 d). Anesthesia or oxygen can be administered by way
of the tracheal cannula as the patient recovers from general
anesthesia. If there is a significant loss of air superiorly into the
upper respiratory system, or if anesthesia is to be continued, then
a Fogarty" catheter" is inserted and inflated superior to the level
of the silicone tracheal cannula.

• American Hospital Supply Corp, Irvine, Calif.
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Fig. 2. a) A vertical skin incision is made to expose the thyroid isthmus, and b) it is divided and suture ligated. c) The
divided segments have been dissected away from the anterior tracheal wall. The site- for the fenestration is indicated. d) The
tracheal trephine fenestrator has been placed over its inner cannula which in turn is connected to suction tubing and placed
against the anterior tracheal wall.
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Fig. 3. A) The tracheal trephine fenestrator is shown to
the right of its inner cannula. The blade (arrow) of the
fenestrator is sharp for a clean cut of the tracheal wall and
also has teeth so that it can easily cut through ossified
tracheal rings. B) Suction tubing has been attached to the
serrated end of the inner cannula of the tracheal fenestra
tor. The inner cannula projects beyond the cutting edge of
the fenestrator until it is applied to the anterior wall of the
trachea.

POSTOPERATIVE CARE

The face plate is left in place for seven to ten days
or until the silicone tracheal cannula is secured in

place and the tracheotomy incision is healed. it is
advisable to clean under the face plate twice a day

with either peroxide solution or Betadine" solution.
A record is made of the groove into which the face
plate has been inserted.

The small silicone ring washer replaces the face
plate in the same groove when the face plate is re

moved (Fig. 5 e). The cannula can be shortened to a

convenient length at this time simply by cutting it
with straight scissors. The ring washer prevents me

dial displacement of the tube and is much less irri
tating to the skin surrounding the tracheotomy as

compared to the face plate.
The silicone tracheal cannula can be plugged

when it is not needed to assist or replace the upper
airway. The plug is inserted with a twist and will
remain in place by friction. A silk suture can be
placed through the plug and around the neck to

prevent its being lost when not in use (Fig. 5 e).
Postoperatively, a lateral soft tissue x-ray, pre

ferably a xeroradiograph, of the larynx and trachea
is obtained to make certain that the inner flange is
in the proper position and firmly against the inner

aspect of the anterior tracheal wall (Fig. 6).

LONG-TERM SILICONE TRACHEAL CANNULA

The silicone tracheal cannula has been altered for
a long-term tracheotomy by omitting the three
barb-like rings adjacent to the inner flange. The
shaft of the cannula between the inner flange and
the first outer ring has a highly polished surface
(Figs. 6 D and 7 A). This surface permits and en

courages growth of epithelium both from the tra
chea and the skin so as to line the tissue of the
tracheotomy tract.

Two washers are supplied with the long-term
silicone tracheal cannula. These washers can be
placed in various positions as shown in Figure 7 B,
C. The position of the washer(s) depends on the
distance between the anterior tracheal wall and the
surface of the anterior cervical skin and are

necessary to maintain the position of the inner
flange against the anterior cervical tracheal wall.
The plug is used in patients who require a tra

cheotomy intermittently. A patient with sleep
apnea, for example, would use this plug during
waking hours and remove it at night for sleep.

VALVE FOR THE SILICONE TRACHEAL CANNULA

A special valve (Fig. 8) has been designed. This is
attached to the silicone tracheal cannula in those
patients with insufficient inspiratory airway and
adequate expiratory airway. An example of this is a

patient with bilateral vocal cord paralysis in the
position of adduction. The housing of the valve
mechanism is constructed from a more dense sili
cone as compared to the silicone tracheal cannula.

The valve is applied to the silicone tracheal can

nula by inserting it over the cannula which has been
shortened to the desired length (Fig. 8 B, C). It is
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Trephine knife

( a)
fenestration

(d)

Fig. 4. a) Once the inner cannula has become adherent to the anterior tracheal wall by suction, the outer, or trephine,
portion of the tracheal fenestrator is advanced to the tracheal wall. A core of tracheal wall is cut by rotating the fenestrator in
a clockwise direction. The suction will prevent this core from falling into the tracheal lumen. b) The anterior tracheal wall
has been fenestrated. c) The flanged end of the tracheal cannula is grasped with a curved hemostat and inserted through the
fenestrated tracheal wall. d) The flange is now intraluminal.

held in place by four prongs which fit into the
groove of the cannula (Fig; 8 C).

The valve mechanism consists of a very thin sili
cone hinged diaphragm (Fig. 8 D) which opens in

wardly during inspiration (Fig. 8 E) and closes

against the inside of the anterior aspect of the valve

housing during expiration (Fig. 8 F). During force
ful expiration such as coughing, the diaphragm of
the valve pressure releases by partially extruding
from the anterior end of the valve housing (Fig. 8
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Fig. 5. a, b) The end of the cannula is pulled anteriorly so that the flange fits snuggly against the anterior intraluminal
tracheal wall. c) Following repair of the incision, the face plate is advanced to the groove adjacent to the skin surface, and d)
is secured to the skin with one 3-0 polyethylene suture through each wing. An endotracheal tube can be inserted into the sili
cone tracheal cannula as the patient recovers from anesthesia. e) The face plate has been removed and replaced by the ring
washer. The cannula can be shortened by cutting it in a groove with straight scissors. A silk suture is placed through the plug
so that it will not be lost when not in use.
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G). The diaphragm of the valve is very easily
reengaged into functioning position by placing the
end of the index finger against the end of the valve

housing.

The silicone tracheal cannula valve has advan

tages over previous tracheotomy valves. During in

spiration it allows for sufficient air flow even during

strenuous exercise. The valve is silent as it functions
in contrast to the very noisy clicking sound of the
metallic tracheotomy valves. The valve is easily
cleaned using liquid detergent (liquid Ivory'") and
then rinsed with clear hot water. It is either air
dried or dried with an ordinary towel. The valve is
durable and almost indestructible and rarely needs
repair.

Fig. 6. A) �oft-tissue x-ray or xeroradiograph is taken postoperatively to determine the position of the inner flange and
shows It too far mtraluminally. B) The cannula was advanced and is now in proper position. C) The flange of the cannula is
in the soft tissues (arrow) anterior to the trachea and must be pushed into the lumen of the trachea. D) A xeroradiograph of
apother patient showing the inner flange fitting snuggly against the anterior intraluminal trachea. Note that there are no

ridges on the cannula between the trachea and skin (arrow). This cannula has been designed for long-term use. This x-ray
also demonstrates the advantage of the 27° angle of the flange to the long axis of the cannula.
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Fig. 7. A) The silicone tracheal cannula for long-term use is shown with two washers and a plug. This differs from the
other cannula in that the three circumferential ridges adjacent to the inner flange are omitted. B) The washer is placed in
varied I?ositio�s depending on the distance between the anterior tracheal wall and the skin. In this photograph the washer is
placed in the innermost groove. C) Two washers are placed posterior to the innermost ridge when the distance between the
trachea and skin is short.

Fig. 8. A) A side view of the valve for the silicone tracheal cannula is shown in this photograph. The outline (arrow) of
the hinged diaphragm can be seen inside the valve housing. B) In this case there is a short distance between the anterior
tracheal wall and the skin. The two washers are applied posterior to the innermost ridge. C) The cannula is shortened to the
desired length (here, two grooves showing) with suture scissors or a number ten surgica1 blade. The four prongs on the
posterior aspect of the valve housing serve to secure the valve to the cannula. D) The hinged diaphragm can be seen inside the
anterior aspect of the valve housing. E) The valve has been applied to the cannula. The diaphragm is pulled inward during
inspiration. F) During expiration the diaphragm is forced against the valve housing and the expired air is directed to the
larynx. G) During forced expiration such as a severe cough the diaphragm is forced through the opening in the anterior aspect
of the valve housing. The diaphragm is easily replaced with a touch of the finger.
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DISCUSSION OF PREVIOUS TWO PAPERS

BYRON BAILEY, MD (Galveston, Texas): In regard to the use of

long-term stents to manage airway problems, and the new tra

cheostomy device, we have to ask the same questions: Are these

techniques and instruments safe and are they effective? We know
that a foreign body in the airway is an emergency, except when it
is a stent, and we know that stents are susceptible to becoming
dislocated and obstructed. They can become lethal. We are also
familiar with the fact that long-term stenting produces micro

scopic changes in the epithelium of the trachea which mayor may
not be a significant consideration, but must be studied more.

A question for Dr. Schuller is simply in regard to the fasci

nating case in which there seemed to be no external support. I
would appreciate his views regarding how he feels we can select

patients for long-term stenting and anticipate a successful out

come. This reliance upon scar tissue for rigid airway support in

our hands has been unpredictable and unreliable.

Regarding Dr. Montgomery's contribution, I think we have
seen again from him an outstanding blend of modern technology
with innovative thinking and a very fine solution to a very serious

problem. My question for Dr. Montgomery is simply that time

apparently did not permit any review of complications, problems
or potential pitfalls, and I would appreciate comment regarding
those issues.

SEYMOUR COHEN, MD (Los Angeles): What I would like to ask
Dr. Montgomery is whether or not he proposes that this is a

technique for use in infants and children? Also, the problem of

stenting, as you know, goes back for many, many years. My chief,
Dr. J. M. Brown, who is a member of this society, used stenting;
Simon Jesberg in Los Angeles used stenting of laryngeal stenotic

lesions, and Alden Miller still does.

JOHN KIRCHNER, MD (New Haven, Connecticut): Dr. Mont

gomery has reported, I think, 26 cases. Bill, is this enough for you
to determine whether subcutaneous emphysema has resulted post
operatively in anyone case? I noticed that you closed the wound
surgically.

DAVID SCHULLER, MD (closing): Dr. Bailey, your question
basically involves how we determine when it's time that there has
been adequate stenting for these wounds. Time did not permit me

to discuss this, but there are drawbacks to everything. With
respect to this use of long-term stenting, I can identify basically
three problems. One is, in two of these cases we have had to close
a tracheocutaneous fistula that was created as a result of keeping
the stent in place for such a long period of time. The two

laryngeal stents have external buttons for stabilization. When

they are left in place for so long, they are prone to become recur

rently infected and sometimes that can be a problem. None of
these cases had any long-term antibiotics or steroids used. With
respect to the determination of relying on scar tissue to maintain
the rigid support, that is a problem; and the fact is right now I
don't have any sure-fire way of recommending when there has
been adequate maturation that the stent can be removed. The
only reply I have is that one needs to remove the stent and follow
the patient closely in terms of what is going on. The point of fact
is that in the seventh patient, a patient who was a mentally
retarded individual who underwent a tracheal resection and rean

astomosis, we kept the stent in for a period of six months. After
that stent was removed, because of the absence of any pro
liferative granulative tissue seen around the site, I thought it
would be time. However, the patient, two weeks following stent

removal, began having some audible respirations. The stent has
been reinserted and the plans are to leave it in. There is, as far as I
can tell, no easy way to determine the appropriate time for
removal except just waiting an extended period of time and then
closely monitoring the patient when they leave. I'd like to make a

point though. I've been duely impressed with how easy these folks
get along with their tracheal T-tubes. In most cases, I think the
ones that have had tracheotomy, and now a tracheal T-tube, find
that the care of the tracheal T-tube is considerably less than it is
with the standard tracheotomy tubes. And so the tracheal T-tube,
when it is in place, has really been no big problem for these folks
and that is why I've not been anxious to remove them too early.

WILLIAM MONTGOMERY, MD (closing): I think stenting should
be directly proprotional to the degree of injury to the trachea or

larynx. We stent larynx and trachea anywhere from two to three
weeks to - we have one in for eight years continuously now. To
answer these questions briefly, we have used this only in adults,
and I suspect that we will develop one for children, but this is go
ing to be much more difficult because we'll need a number of sizes
in these. It's very expensive and difficult to design these in the
laboratory. The only complications we've had that I can remem

ber in these 26 cases are two patients who pulled their cannulas
out, and came in and we had to replace them. We now send the
patient home with the No.2 Silastic® pediatric tracheotomy tube
so that if this does happen they can just insert the trach tube until
they come in and we can reinsert it. We've had no instance of sub
cutaneous emphysema and I think I know the reason why we

have not. This fenestration in the anterior tracheal wall is exactly
10 mm in diameter and the diameter of this cannula is also 10

mm, so it's a very snug fit; you have a buttress on the inside
preventing air from flowing into the subcutaneous tissues.



AN ENDOSCOPIC TECHNIQUE FOR RESTORATION OF VOICE
AFTER LARYNGECTOMY
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Reports of restoration of voice after total laryngectomy include diversion of exhaled pulmonary air through planned or spontaneous
fistulae with a variety of modified tracheal cannulas and valves. Limitations of these techniques include aspiration, scar closure of the
shunts, wound complications, and failure to achieve voice consistently. We report a two-year experience with an endoscopic method using
a unique valved prosthesis eliminating complicated surgical reconstructions, aspiration, and stenosis. Fifty-four of 60 patients (90%)
achieved fluent voices with one deglutition problem. Radiation therapy preceded voice restoration in 63% of the patients and radical neck
dissection in 72 %. The endoscopic procedure, hospitalization and period of speech therapy are short and constitute a cost-effective voice
rehabilitation program. The results of this simple method and lack of complications are encouraging.

INTRODUCTION

Restoration of voice after total laryngectomy may
occur with diversion of exhaled pulmonary air into
the esophagus or hypopharynx. Successful case re

ports of spontaneous fistulae and planned shunts ac

company the history of laryngectomy surgery.1-3
There are also descriptions of modified tracheal
cannulas, flutter valves, reeds, and air bypass
devices spanning nearly 100 years.":" Glottic
replacement procedures for restoration of laryngeal
functions are frequently complicated by aspiration,
scar obliteration of the shunts, or breakdown of the
operated tissues.

In 1958 Conley et a18 stated: "The technical prob
lem to overcome consisted of creating a passageway
that would permit the free flow of air from the
trachea into the esophagus without the passage of
food or saliva from the gullet into the trachea. The

great inconvenience caused by an inadvertent small

pharyngeal or esophageal fistula would unquestion
ably condemn any such uncontrolled communica
tion." Ogura et a19 proposed an experimental
laryngeal substitute based on observations of satis

factory function of the "simplified" larynx fol

lowing conservation surgery. Long-term animal re

sults were characterized by life-threatening aspir
ation pneumonia, obstruction, and rejection of the

implanted prosthetic devices.

Recently European and Japanese laryngologists
have introduced subtotal laryngectomy with main
tenance of some residual laryngeal function, or

total laryngectomy with construction of a tracheo

hypopharyngeal shunt for voice restoration.t""
The ideal of voice without external fistulae and ap
pliances makes these techniques of interest. The
results, however, are inconsistent; and the incon
veniences of leakage and stenosis of the shunts re-

quire multiple revision procedures for satisfactory
function.

The "neoglottic" procedures, as they have been

incorrectly labeled, are applied to lesions failing the
established criteria for conservation laryngeal sur

gery. In many cases, they represent extended con

servation procedures or narrow field laryngec
tomies. The local recurrence rate is unacceptable
and has been reported as high as 25 % in pseudo
glottic reconstructions. 13

The conventional treatment of extensive laryn
geal carcinoma often includes radical neck dis
section and supravoltage radiation therapy. Pri

mary voice restoration surgery in this population is

accompanied by a considerably higher incidence of
stenosis, wound breakdown, and mediastinitis than
would be expected in patients undergoing laryn
gectomy alone.:":" Delayed voice restoration after
laryngectomy is no freer of serious complications,
with carotid hemorrhage reported in some in
stances. 16

We propose in this paper a simplified method for
voice restoration after total laryngectomy.v'-" It is
an endoscopic procedure, and the problems of as

piration and stenosis are eliminated by the use of an

inexpensive, miniature, valved prosthesis developed
by the authors. The rehabilitation is rapid follow
ing the procedure, and the complications are

minimal.

METHODS

The series consists of 60 patients treated over a two-year period
from February 1978 to February 1980, at the Indiana University
Medical Center and Veterans Administration Medical Center, In

dianapolis, Indiana. There were 14 females and 46 males, with an

age range from 42 to 78 years.

Forty-three patients (72 %) had radical neck dissection with
four bilateral dissections. Radiation therapy was used either

From the Department of Otorhinolaryngology, Indiana University School of Medicine and the Audiology-Speech Pathology Service, Veterans Admin
istration Medical Center, Indianapolis.
Presented at the meeting of the American Laryngological Association, Palm Beach, Florida, April 14-15, 1980.

REPRINTS - Mark I. Singer, MD, 1633 N. Capitol Avenue, Suite 780, Indianapolis, IN 46202.
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Fig. 2. Perforated esophagoscope in position with pos
terior tracheal wall puncture. Inset) Puncture at 5 mm

from mucocutaneous junction at superior aspect of tra
cheastoma.

An esophagoscope is placed 2 ern inferior to the tracheostoma.
We prefer a modified 7 x 30 cm fiberoptic Holinger esophago
scope, perforated on the beveled surface'? (Fig. 2). Transillumin
ation of the light through the membranous tracheal wall as well
as palpation of the perforation on the endoscope serve to orient
the operator.

before the laryngectomy or after, but preceded the voice restora-

tion in 38 patients (63 %). The radiation dosage ranged from A trocar is fashioned from a disposable 14 gauge intravenous

4,500 to 7,600 rads mainly delivered by supravoltage equipment. catheter set, by bending it to form a "C" curve.
* This is intro

duced by the operator through the posterior tracheal wall into the
Thirty-one patients (52 %) received both radiation therapy and esophagoscope perforation. The puncture is monitored at all

radical neck dissections and four had staged, multiple flap recon- times by the endoscopist to prevent a misdirected perforation.
struction of the pharynx. Only four had developed some func-
tional esophageal voice and the artificial larynx users were not Ideally, the puncture is situated 3 to 5 mm inferior to the muco-

satisfied with their mechanical voice. The earliest the procedure cutaneous junction of the stoma at the superior aspect (Fig. 2). It
was applied was four weeks after laryngectomy and the longest must cross the membranous wall of the trachea to prevent the risk
was 19 years. of salivary leakage. This level also insures access to the esophagus

at a point inferior to the pharyngeal constrictors and Killian's in-
All patients were assessed preoperatively by esophageal air in-

sufflation. A catheter (French No. 12) is passed through the nose
let.

into the esophagus to the level of the tracheostoma. Air is gently The disposable intravenous catheter with wire stylet (60 cm, 24
insufflated with the patient at rest, and it leaves the oral cavity in) is inserted through the needle and retrieved in the esoph-
producing an esophageal sound. If the air passes into the stomach, agoscope by the endoscopist. The needle is withdrawn and the in-
the 'catheter is withdrawn until oral escape is detected. Catheter travenous catheter is attached to a straight urethral catheter
placement in the oropharynx or superior hypopharynx will result (French No. 14). The tracheal puncture may be dilated with a

in a breathy whisper and is avoided by further insertion until the right-angled hemostat, and the catheter is drawn retrograde into

esophagus is set into vibration. the oral cavity (Fig. 3A).
When sound is produced, the amount of pressure required is '

A loop is completed by drawing the intravenous catheter out of
subjectively noted. The patients are then instructed to participate: the 'nose with a second urethral catheter and fixing it to the end of
by counting or forming words. The quality of airflow dIJring par- ',. ,th� stent to prevent accidental dislodgement (Fig. 3B). The cath-
ticipatory speech is observed with particular referenc� to spasm etershould rest in the hypopharynx for normal swallowing in the
and duration of voice (see discussion). ,r postoperative period .

..

"';_.
Voice Restoration Method. The endoscopic procedure is de-

ig d t d t 11 d idli t h h gal"
In th<? immediate postoperative period, stoma hygiene is main-

S1 ne 0 pro uce a con ro e rm me rae eoesop a e punc- . ,

tained by<gOfitinuous humidification and topical instillation of ature." The puncture is stented 36-48 hours l)n!il the voice pros- 10 % solution of a�etylcyst.eine. Analgesics are unnecessary andthesis is inserted. The site in the stoma is selected for patient acces-

sibility for hygiene, and to eliminate mechanical obstruction to antibiotics are not used. On the first postoperative day a progres-

breathing.
'

. sive df�:t' is resumed wi�hout difficulty.
The voice prosthesis functions as a one-way valve stent (Fig. '1). On the second day, the stent is withdrawn through the nose,

It is a hollow tube of silicone, 3 ern long. Thin flanges on either the valved voice prosthesis is inserted, and its flanges aretaped to

side provide retention. The outside diameter is 5.4 mm (French the paratracheal .skin. The surgeon and speech pathologist 'select
No. 16). At the proximal end (esophageal side) is a razor-thin slit the proper length prosthesis and insert it in the 'Puncture site im-

paralleling the long axis of the tube. It opens as a "duck's bill" mediately after removal of the stenting catheter. It is fixed to dry
with positive air pressure permitting airflow into the esophaggs. * skin by double-backed adhesive tape. A coating of tincture of ben-
It remains closed during swallowing, and performs as a compe- zoin is applied to the skin and flanges, and two reinforcing strips
tent one-way valve. The distal end (tracheal side) includes aport of paper. adhesive tape are placed (Fig. 4).
on the inferior surface measuring 3.5 x 7.0 mm for exhaled air en- The patient is instructed to occlude the stoma to divert exhaled
try; and the end is open to permit cleaning and to decrease the air through-the voice prosthesis into the esophagus, and voice ismechanical resistance to airflow at the stoma. obtained immediately. The speech pathologist instructs the pa-

Fig. 1. Blorn-Singer voice prosthesis. A - Retention

flange; B - Port for air entry; C - One-way valved end.

"Blorn-Singer Voice Prosthesis, Bivona Surgical Instruments, Inc, Ham

mond.Tnd. "Intracath Intravenous Set, Deseret Co, Inc, Sandy, Utah.
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Fig. 3. A) Retrograde placement of catheter for stenting of puncture. B) Stent in place in hypopharynx with pull-out
catheter exiting the nose.

tient in proper breath control, articulation, and if necessary, mus

cle relaxation for satisfactory voice production.

Although the prosthesis remains in place at all times, the pa
tient is instructed on daily removal, cleaning, and replacement as

part of his speech therapy. The diet remains unrestricted, and pa
tients are released from the hospital on the average in four to

seven days.
RESULTS

Satisfactory communication is regarded as intelli

gible and fluent to listeners, while nonfluent

speakers are classified as failures. From the 60 pa
tients, 54 (90 %) achieved fluent voices, and were

satisfied with their communication ability.

Fig. 4. Voice prosthesis in puncture placed in superior
tracheostoma.

No operative complications of infection, wound
breakdown, hemorrhage, or aspiration have been
noted. Swallowing is reported as normal, and on

contrast radiography appears unimpeded. Only one

patient developed leakage around the voice prosthe
sis, and required a second procedure for closure.
Five others have developed transient leakage
around the voice prosthesis from two to eight
months postoperatively. This is successfully elimin
ated by electrocauterization of the puncture site to

enhance stenosis.

The six voice failures were "closed" simply by
removing the voice prosthesis. Within one hour the

puncture did not leak saliva, and a normal diet
could be resumed in six hours. A small mucosal in
dentation remained on the tracheal wall at 24 hours
with no evidence of aspiration.

Inadvertent dislodgement of the voice prosthesis
occurred in 15 patients, usually because of lack of
attention to adequate installation. The punctures
were too stenotic for the patient to reinsert the pros
thesis comfortably, but were easily dilated with
urethral dilators for reintroduction of the prosthe
sis.

Twenty-six months is the longest interval that a

patient has used the voice prosthesis, and the short
est is two months. There are 6,960 patient days of
continuous prosthesis use with an average device
life of 60 days. Valve deterioration is indicated by
leakage through the prosthesis with resultant

coughing.

DISCUSSION

The tracheoesophageal puncture and valved
voice prosthesis provide a simple method for voice
restoration. The endoscopic midline puncture safely
avoids vascular injury, and decreases the risk of

salivary leakage into the neck or mediastinum. The

puncture is accessible for inspection, patient main

tenance, and stenting with the valved prosthesis. A

complicated series of stoma fittings, intercon-
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necting tubes, and valves are unnecessary. This

technique eliminates the need for skin flaps, dermal
or mucosal tubes, and pharyngostoma construction.
The contraindications of radical neck dissection,
radiation, and postoperative tumor recurrence are

avoided.

The surgical procedure and period of hospitaliza
tion are short. Speech therapy for prosthesis use and
initial voice production is necessary and can be pro
vided by speech pathologists experienced in conven

tional alaryngeal voice rehabilitation. The time re

quired is also short and represents a cost-effective
voice rehabilitation program.

Although this method appears uncomplicated, it

is not always "easy" and a number of factors must

be considered. A small number of the cases will re

main voice failures, and five of the six failure pa
tients in this series had severe pharyngoesophageal
spasm with voluntary airflow. This was apparent
because of voice failure and resultant gastric disten
tion. The sixth patient had a tight pharyngeal stric
ture superior to the puncture site effectively preven
ting airflow.

The voice failures can be predicted preoperative
ly by the air insufflation test. The test is critical to

successful patient selection. Limitation to airflow

by this test correlated well with lack of initial voice

fluency and the need for reeducation of the pharyn
goesophageal muscles for voice production. To date
there have been both false positives and negatives,
but in limited numbers. We use the test as a relative

guide to patient selection, and estimation of time
involved for postsurgical rehabilitation.

Other patient selection factors must be con

sidered jointly by the surgeon and speech pathol
ogist. The patient himself should be motivated for
voice restoration rather than the family. This is of

particular significance among the elderly. The pa
tient must be capable and interested in caring for
the stoma and the prosthesis. These functions can

rarely be delegated to a family member or visiting
nurse.

Candidates should be recovered from the laryn
gectomy and all adjunctive therapy. They should
demonstrate a suitable disease-free interval. Con
ventional speech therapy may be offered and tried
if the patient desires.

The tracheostoma must be of adequate size and
not retracted behind the manubrium. Chronic tra
cheitis and ulceration must be absent before punc
ture. If the patient customarily uses a tracheal can

nula, this is continued following the puncture pro
cedure.

If there is a history of previous unplanned
fistulization, stricture, or flap reconstruction, a

barium esophagogram is important for preoperative
assessment. Dilatations may be required to main-

Fig. 5. Respiratory valve for stoma occlusion. A - Ad
justable valve diaphragm; B - Disposable valve casing; C -

Self-contouring parastomal valve housing.

tain an adequate lumen for normal nutrition and

satisfactory airflow for voice production.
The patient's general status and medical history

are reviewed from the standpoint of anesthetic tol
erance. Severe arthritis, visual disturbance, and

general unreliability are relative contraindications
for this procedure. Chronic obstructive pulmonary
disease, diabetes, and alcoholism have not pre
sented significant problems for this method of voice
restoration.

The patient's ability to occlude the stoma for
voice production varies widely. Careless occlusion
allows air escape and decreases the speech intelligi
bility. Heavy-handed occlusion may distort the tra

cheoesophageal communication and choke off the
voice. Occupational constraints, such as the need to

have two hands free, or unclean working condi
tions, limit the ability to occlude the stoma.

We have developed a light-weight, two-way re

spiratory valve for use with the voice prosthesis to

address these problems* (Fig. 5). It allows two-way
airflow at the stoma for breathing and converts to a

one-way inspiratory valve with increased .breath

pressure for voice production. Air is then diverted
into the esophagus, eliminating the need for finger
occlusion of the stoma. With the increased respira
tory demands of exercise, the valve tolerance is ad
justable, and the soft diaphragm will evert when ex

piratory pressure increases during coughing.
The valve fits a housing which is applied to the

paratracheal skin, eliminating an indwelling can

nula and the potential problems of tracheitis, dila
tion, and air escape. The valve housing and dia
phragm measure 2.5 ern in diameter by 1 em in
width. The optional respiratory valve is intended
for use with the voice restoration method and voice

prosthesis described in this paper.
'Tabor Plastics, Inc, St. Louis, Mo.
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In a series of 60 patients after total laryngectomy ,

54 have achieved fluent voice without disruption of
normal swallowing or respiratory function by the
method of endoscopic tracheoesophageal puncture
and indwelling voice prosthesis. The low failure
rate and freedom from complications have been ob
served over a two-year period in patients with ex

tensive primary resections, radiation therapy, and

varying socioeconomic status.

As a delayed or secondary method for rehabilita
tion after total laryngectomy, no compromise of
conventional cancer surgery or radiation occurs.

The need for skin or mucosal tubes, multistaged
pharyngostoma construction, and complicated air

bypass devices is eliminated. The high risks of rad
ical surgery and radiation therapy are not en

countered. The airway requires no protection with
a cuffed tracheotomy cannula, and the patient
maintains normal swallowing and independent care.

The surgeon and speech pathologist work as a

team for the selection and rehabilitation of the

laryngectomy patient. It is this interdisciplinary ap
proach to the communication-impaired patient that
forms the cornerstone of this voice restoration
method. We are encouraged by the results of this
simple method and its lack of complications. It ap
pears to represent a safe and effective procedure for

alaryngeal voice restoration in a majority of pa
tients who have undergone removal of the larynx.
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NEOGLOTTIC RECONSTRUCTION FOLLOWING TOTAL
LARYNGECTOMY

A REAPPRAISAL

BRUCE LEIPZIG, MD

GALVESTON, TEXAS

The purpose of this paper is to analyze the problems and complications which have resulted from neoglottic reconstruction at the

University of Texas Medical Branch in Galveston. It has been performed as a primary procedure at the time of laryngectomy on 50 pa
tients. Over 40 % of these patients have required a second operative procedure to control major complications of their neoglottis. Aspiration
is a nearly constant feature of the procedure, and a significant number of patients do not tolerate it well. Radiation therapy does not appear
to increase the number of problems, but the complications are more severe when they do occur, and they are more difficult to control. The
indications for surgical neoglottic reconstruction cannot be extended beyond those tumors which are within the confines of the larynx
without an increased incidence of major complications. Other relative contraindications to this surgery are poor patient pulmonary
reserve, reflux esophageal incompetence, and a "hyperactive" gag reflex. Nine patients with prior treatment which included a total

laryngectomy underwent secondary neoglottic reconstruction. In our experience, all have had significant aspiration. About one half of
these patients developed speech. The procedure of neoglottic reconstruction must be reviewed critically prior to popular introduction into
the surgical armamentarium. A plea for careful study by a small number of experienced surgeons is now in order.

The recent otolaryngologic literature contains
several articles attesting to the reliability of the

operation and the success of vocal rehabilitation
with a one-stage neoglottic reconstructive tech

nique based on that of Staffieri. 1-4 Numerous

workshops and presentations seem to promote the
operation as a simple procedure to learn and per
form. A second modification is now receiving atten
tion as a surgical technique of vocal rehabilitation
for previous laryngectomees. The purpose of this
paper is to analyze the problems and complications
which have resulted from neoglottic reconstruction
as a primary procedure following total laryngec
tomy on 50 patients, and as a secondary procedure
for' previous laryngectomies on 9 patients' at the
University of Texas Medical Branch in Galveston
during the 31/2 years from October 1976 to April
1980. Our initial enthusiasm for this surgical pro
cedure must be tempered by a critical review of our

results.

METHODS

Fifty-nine patients have undergone neoglottic reconstruction as

described by Staffieri et al, 1 Griffiths and Leipzig/ and Leipzig et
al" at the University of Texas Medical Branch in Galveston since

TABLE 1. PATIENTS UNDERGOING NEOGLOTTIC
RECONSTRUCTION

Year Primary Secondary
1976-1977 12 0
1977-1978 18 2
1978-1979 17 7
1979-1980 (6 months) 3 0

Total 50 9

October 1976 (Table 1). Objective analysis of the success or fail
ure of neoglottic reconstruction has been assessed according to
three major criteria: 1) the adequacy of cancericidal surgery
which is evaluated by the success of local cancer control in the op
erative field; 2) the ability to swallow food as well as handle one's
own secretions without aspiration through the neoglottic tracheo
esophageal fistula; and 3) the production of vocal sounds that are

acceptable for communication purposes. Further, the role of ad
junctive radiotherapy has been evaluated to determine its effect
on each of these three criteria.

RESULTS

At this time, nine patients have evidenced recur

rence of their primary laryngeal cancer as shown in
Table 2. Three have recurred locally, ie, at the site
of the neoglottic fistula and tracheostoma. Each of
these patients had subglottic extension of disease
greater than 1 em below the inferior margin of the
true vocal cords on pathologic examination. Each
should have had a lower resection of the trachea to

prevent recurrence. Six other patients had recur

rence of carcinoma; all were at sites metastatic to
their original disease and resection. Nineteen pa
tients had subglottic extension of a vocal cord car

cinoma that was less than 1 ern in length, and none

have recurred in the operative field following total
laryngectomy and neoglottic reconstruction (Table
3) .

TABLE 2. PATIENTS WITH RECURRENCE OF
PRIMARY TUMOR (N = 9)

Site No.

Local (stoma)
Regional
Distant

3
3
3

From the Department of Otolaryngology, Division of Head and Neck Oncology, University of Texas Medical Branch, Galveston.
Presented at the meeting of the American Laryngological Association, Palm Beach, Florida, April 14-15, 1980.
REPRINTS - Bruce Leipzig, MD, Department of Otolaryngology, Division of Head and Neck Oncology, University of Texas Medical Branch Galves-
ton, TX 77550.

'
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TABLE 3. SUBGLOTTIC EXTENSION AT PATHOLOGIC
EXAMINATION

No.
Patients Recurrence

None

Less than 1 em

More than 1 ern

Total
"Local (stoma).

28
19

3
50

5
1

3*
9

All patients undergoing neoglottic reconstruc

tion, whether primary or secondary, have some dif
ficulty with aspiration. The aspiration is often
minor with only a bubble of saliva evident at the
neoglottic fistula when the patient attempts to

swallow; but in 40 % of patients undergoing pri
mary reconstruction, it is a potential threat to life.
In order to objectively evaluate this difficulty, each

patient was assigned a grade from 1 to 4 as seen in
Table 4, with grades 3 and 4 considered major com

plications, which potentially threaten survival from
the operation. Twenty of 50 patients (40 %) ex

perienced aspiration to a significant degree (Table
5); 14 of these 20 neoglottic fistulae required revi

sion, and one half of them were closed in order to

control aspiration.

Among patients who received a neoglottic fistula
metachronous to total laryngectomy, ie, a secon

dary neoglottic reconstruction, aspiration has been
an even more serious problem (Table 5). All of these
patients experienced major difficulty, with six of
nine patients evaluated as grade 3 and 4 aspirators.
Most patients have required or chosen closure of
their neoglottis after attempts at revision surgery
were unsuccessful to control aspiration.

TABLE 4. COMPLICATIONS OF ASPIRATION

Grade

1 Bubble on neoglottic fistula
2 Occasional cough, no significant problems
3 Constant cough, worse with eating (ie, potentially

dangerous)
4 Pneumonia

The third major area of evaluation is neoglottic
speech. A simple objective evaluation of the success

of the operation in this area requires, as its only
criterion, that the patient be able to communicate

primarily with his neoglottic voice. The patient
who can make sounds or utter an occasional word
or syllable cannot be considered a successful neo

glottic speaker. Utilizing this criterion, neoglottic
speech was evaluated in each patient (Table 6) with

TABLE 5. RECONSTRUCTION PATIENTS EXPERIENCING
ASPIRATION (N = 50)

Grade Primary Secondary
1 15 0
2 15 3
3 13 4
4 7 2

TABLE 6. EVALUATION OF NEOGLOTTIC SPEECH

Grade

1 Excellent subjective speech
2 Communicates with voice primarily
3 Occasional word or syllable produced
4 Requires lip reading to understand sounds

grades 1 and 2 considered as "success." Using these
criteria, 25 of 50 patients (50 %) who underwent
primary neoglottic reconstruction and 4 of 9 pa
tients (44 %) who underwent secondary neoglottic
reconstruction had successful voice production
(Table 7).

TABLE 7. VOICE PRODUCTION FOLLOWING
NEOGLOTTIC RECONSTRUCTION (N = 50)

Grade
No. Patients

Primary Secondary
1
2
3
4

7 2

18 2
11 4
14 1

Radiation therapy is not a contraindication to

neoglottic reconstruction. However, when a patient
who has had radiation therapy experiences a prob
lem or complication from neoglottic reconstruction,
it is more difficult to alleviate or cure the problem.
Patients receiving radiotherapy develop voice in
about one half of cases: 13 of 27 patients who
received some regimen of radiotherapy developed
voice; however, 14 (52 % ) of these patients required
revision surgery in order to control a major com

plication (Table 8), The most common reason for
revision surgery was aspiration. Another common

reason was spontaneous closure of the neoglottis
during radiation treatment. In comparison, 12 of 23

patients who did not receive radiotherapy devel

oped voice, and 8 (34 %) required revision to con

trol complications related to their neoglottis. Again,
the most common reason for reoperation in this
group of patients was for control of aspiration. A
similar pattern may be seen among patients who
underwent secondary neoglottic reconstruction

(Table 8).

DISCUSSION

A critical review of the problems and complica
tions which have resulted has highlighted several

TABLE 8. VOICE PRODUCTION FOLLOWING
RADIOTHERAPY (N = 50)

No. Patients
Primary Secondary

Voice No Voice Voice No Voice

None 12 (4*) 11 (4*) 2 (2*)

Preoperative 2 1*

Postoperative 10 (6*) 12 (6*)
Perioperative 2 (2*) 4 (3*)
Full course 1* 0 0

Total 25 25 4 5

"Revision required.
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TABLE 9. PRIMARY NEOGLOTTIC RECONSTRUCTIONS
(N=50)

Site of Primary Tumor
No.

Performed Success

Glottic larynx
Supraglottis
Subglottis
Pyriform sinus
Vallecula

20
14
3

11
2

14 (70%)
7 (50%)
o ( 9%)
3 (27%)
1

areas of concern and contraindication for neoglottic
reconstruction. Several problem areas which were

not initially apparent to us deserve special con

sideration.

Patients with subglottic extension of tumor for
more than 1 em below the inferior edge of the true

vocal cords should not be considered for neoglottic
reconstruction at the time of primary resection and
total laryngectomy. Resection of four or five tra

cheal rings and a low entry into the cervical

esophagus make creation of the neoglottic flap
technically difficult, and lesser surgery com

promises the patient's chance for cure.

Patients whose primary tumor extends beyond
the confines of. the larynx so that an extended

laryngectomy is required, including either a portion
of the pharyngeal wall, the vallecula, or the base of
tongue, should not be considered for neoglottic re

construction. To date, 16 of 50 patients have under
gone primary neoglottic reconstruction for tumors
outside of the larynx (Table 9). Only four of those
patients (25 % ) have had a successful reconstruction

according to the criteria of a communicative voice
without significant aspiration, as well as a surgical
procedure which is cancericidal for local disease.
Fifty percent of patients with supraglottic lesions
had a successful neoglottic reconstruction, and only
among those patients whose tumor was at the 'level
of the true vocal cords was the rate of success com

parable to that in the European series (70 % ). Ex
tensive lesions requiring a large resection of
pharynx or tongue make neoglottic reconstruction

very difficult. The additional loss of tissue, as well
as untoward scarring, lead to gaping of the neoglot
tic fistula with attendant aspiration.

Aspiration is a nearly constant feature of the pro
cedure and a significant number of patients do not
tolerate it well. Many patients have required revi
sion surgery in an attempt to control aspiration,
and, among these, half have required closure of the
neoglottis. Patients with poor pulmonary reserve do
not tolerate even slight aspiration which may pre
dispose to a terminal pneumonia.

Reflux of gastric contents into the esophagus,
with possible subsequent aspiration of these gastric
contents, should make the cautious surgeon wary of

performing neoglottic reconstruction in the patient
with esophageal reflux incompetence.

Patients with poor pulmonary function often
have difficulty using the neoglottis for speech. A
well-constructed neoglottis will remain closed un

less considerable pressure is directed through the

neoglottis from the trachea. The patient with a low
vital capacity will be unable to open his neoglottis
or will only be able to use it in a halting fashion

(grade 3 or 4 speech). There is no exact volume of
air which a patient must be capable of inhaling in
order to use his neoglottic fistula; however, patients
with severe obstructive and restrictive disease are

poor candidates for the procedure.
The adjunctive use of radiotherapy does not ap

pear to significantly increase the risk of complica
tions from neoglottic reconstruction. However,
when problems and complications arise, they are

harder to control and cure. Patients who have re

ceived radiotherapy, either before or after neo

glottic reconstruction, have required more revision

surgery than those who have not received any radia
tion therapy (34 vs 52 %, P = 0.05). More of these

patients have required closure of their neoglottis to

control aspiration; several have closed spontaneous
ly during radiation treatment. This is sometimes

prevented by keeping a piece of black silk suture

through the neoglottis. The silk suture is kept in

place until radiotherapy is completed, and may
serve as a useful guide for occasional office dilata
tion of the neoglottis in these patients.

Revision surgery has been necessary in 22 of 50

patients undergoing primary neoglottic reconstruc

tion (aspiration in 14 cases, radiotherapy closure in

8). The surgery has been required to control major
complications of the neoglottic reconstruction; it
has been required more commonly in patients re

ceiving adjunctive radiotherapy than in those who
do not receive any radiotherapy.

Secondary neoglottic reconstruction has been
very unsuccessful in our experience. All patients ex

perience significant aspiration and less than half
have developed communicative voice. The proce
dure has been fraught with many complications
which have been poorly controlled, requiring revi
sion surgery in seven of nine patients to date.

There should be additional critical review of the
procedure of neoglottic reconstruction prior to its

popular introduction into the surgical armamentar
ium. Careful study by a small number of experi
enced surgeons should elucidate indications for a

more careful selection of patients and should
prepare the surgeon to give better preoperative
counseling for neoglottic reconstruction in order to

optimize the chance for success.
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DISCUSSION OF PREVIOUS TWO PAPERS

GEORGE SISSON, MD (Chicago)-: Dr. Kirchner asked me to

discuss these papers. Obviously, I have not had the opportunity to

study all the statistics but I compliment these young authors in
their attempt to straighten out the record. It is of interest

historically that in 1976, Dr. Fred McConnel, former graduate of
our program now located in Atlanta, brought together the first

workshop dedicated to voice rehabilitation. The workshop was in
Atlanta and in attendance were Arslan, Serafini, Staffieri, Ed
wards, Bailey, Shedd, and Griffith. Through the help of inter

preters we got the message that something was going on in Europe
that we should look into. At least I was convinced. At that time, I
had performed one case, a primary Staffieri procedure, and was

enthusiastic with my one good result. The main are we tried to

address (and I well remember Dr. Bailey particularly insisting
upon it as well as myself) was that those in attendance should
establish standards and goals for this type of surgery. The four

goals discussed at that time were:

1. That the surgery not compromise in any way the excisional
surgery performed for the control of the cancer.

2. That the quality of the voice obtained by a rehabilitation

operation would be better than esophageal voice.

3. That the procedure if added to a primary laryngectomy or

performed secondarily did not carry with it a high morbidity or

mortality.
4. That the procedure would have a high incidence of success

so that there would be general patient acceptance.
I think these four goals still stand even four years after the con

ference and today both of the essayists have made remarks perti
nent to these standards. Now in regard to the first goal, if one uses

Dr. Singer's arid Dr. Blom's technique there is no quarrel because

obviously the rehabilitative surgery is performed after the exci
sional surgery has been performed. This is in many ways a great
advantage. One also can run into some surprises when they
become involved with somebody else's primary surgery. The sec

ond goal, the quality of voice, I think in the case of Dr. Singer's
and Dr. Blorn's patients has been well fulfilled because these are

excellent voices. In our experience, when the fistula has been low,
the voice is more breathy and maybe not quite the high quality of
the voice with the Serafini and/or the Staffieri method. I think
that later this week, Dr. Brandenberg is going to present a fistula
which is much higher and I will be interested to see what type of
voice he reports. I do have several points in regard to the Singer
Blom presentation which relate to the third goal and that is the

morbidity and mortality. Dr. Singer stated, as you recall, he had
had 92 % good results and he used the word "simple." I have the

greatest respect for his integrity but I must ask some of these ques
tions because he is doing something better than we are doing. We
have used the prosthesis as a backup or as a secondary procedure
in about 28 cases. In one case we had a serious descending infec
tion. The reason for is was, we believe, because of the low tra

cheostomy and the distance between the trachea and the esopha
gus was greater than we had hoped it would be. In making the

opening there was a long channel for such a track. We ended up
with a mediastinal abscess. Fortunately, we did recognize it early
enough to evacuate it and the bottom line is that the man is speak
ing. However, this was a definite morbidity. We allude to this

possible complication showing the anatomical relationships in our

current exhibit. The second point is that we have had three
failures due to what we are calling "reverse phenomenon." We
have encountered this after the patient is stented and when he at

tempts to blow air through a T-E fistula it goes into his stomach. I
think this is due to a stenosis above in these cases and so where

there is a stricture in the esophagus above the point of entry we

now do not accept these cases for this procedure. I am asking Dr.

Singer if he has encountered this. Further, we have had long
hospitalizations and delay particularly in the older patient, usual
ly in frail females. They have had great difficulty in inserting the
prosthesis. It becomes loose, they would be unable to keep it in
and the opening would stenose. It would then be impossible to put
it back in without professional help. Next: we have had micro
stoma. In the cases we have had we have had to revise these and
then consider putting in a modified Helsper button attached to a

T-E prosthesis in order to maintain the patency of the lar
yngectomy stoma. We also had a patient lose one of these small
tubes: a situation I could hardly believe. It was in her mainstem
bronchus. She only had a minor cough but she stated she had
aspirated it when, during the process of changing, she coughed
and lost her grasp on it. Finally, most of the prostheses we have
had in for any length of time loosen up and require secondary
tightening because of the leakage. These problems should in no

way detract from the presentation and I again commend you, Dr.

Singer, for dignifying and sophisticating this old "icepick tech
nique." I hope time will prove that this technique holds up even

though I worry about your initial 90 % or more of successes at this
time. If this is the case, I will be the first to accept them.

Dr. Leipzig's report on the Staffieri procedure is certainly
refreshing because it corroborates almost to a percentile the re

sults that we have presented in our exhibit today. While our ini
tial Staffieri results were excellent, time has proven that the final

figure is somewhere at least in our experience, in the low 60th
percentile. The first paper we published we presented before this

society three years ago and reported 12 cases entitled, "Complica
tions and Problems With the Pseudoglottis Procedures." Dr. Liep
zig has obviously had all these and he said it just the way it is. I
further think that these other operations are not simple and when
they become complicated create difficult problems. When they
work, they are fine. I think that the bottom line here has to be
argued in front of forums such as this. It cannot be argued in front
of the press or the television because time never permits us to

present the bad side of these somewhat sensational operations. I

appreciate the opportunity to have been asked to discuss these two

important papers. In conclusion, I particularly like the idea of
establishing a log or some system of grading these procedures. Dr.

Liepzig's system of grading aspiration is a good beginning.
HARVEY TUCKER, MD (Cleveland): We were fortunate to have

Dr. Singer and Dr. Blom both visit with us to instruct us in the

performance of this technique and we now have just short of ten

cases with no complications. The technique works exactly as he
has demonstrated with, in our hand, so far, universally good voice
and no aspiration and no complications. This morning at

breakfast Hugh Biller and I were having a conversation about this
and he made a very important point. The one major drawback
that may result from Dr. Singer's contribution is that it may
stultify further research and efforts to develop a better technique
for neoglottic reconstruction without prosthesis. So I have to sup
port the plea for continued work to try to come out with a still
better technique.

MARK SINGER, MD (closing): To answer the first few questions
that came up on morbidity; these are very real figures. We've had
a number of visitors to Indianapolis to see the patients, which I

think is very important, to see them eat and drink, which was on

the film, and to see that what we are saying does have credibility.
The reverse phenomenon that Dr. Sisson talked about - this is
the reason for our voice failures. It represents 10 % of all comers



62

feel, were not creating a fistula. We're not mobilizing esophageal
mucous membrane into the trachea. This is clearly a puncture
with two separate openings: one at the posterior tracheal wall,
one in the esophagus; and possibly some epithelium will grow be
tween. But it has a tremendous tendency to stenose, and if the
tube is left out for an hour, the patient cannot reinsert it. So they
will require repeat dilatations. They do take the tube out daily,
wash it and reinsert it. We feel this is very important, but the
tendency for stenosis has been very helpful for us because our

voice failures were reversed by removing the tube, and they were

closed in a matter of hours. These patients were eating by the
following morning. The final comment I'd like to give is that over

45 years ago Dr. Reese Gutman presented the idea of the ice pick
operation as his candidate's thesis to the Triologic Association and
recommended it to the members for their consideration. We were

most aware of this work and again, with the use of the concept of
the tube and a puncture, I'm pleased to be able to recommend this
to this group.

DISCUSSION

and all are esophageal voice failures. None had satisfactory
esophageal voice. Five of the six had pharyngeal esophageal
spasm when air entered through the tracheal esophageal punc
ture, it would divert to the stomach or come through the
pharyngeal esophageal segment in a stacatto fashion, and was not

fluent. The sixth had a stricture superior to the puncture site that
limited free airflow but by secondary revision seems to have been

improved. The long hospitalization and the difficulties Dr. Sisson
mentioned in dealing with tubes is a very real one. Dr. Blom, my
coauthor, is a speech pathologist who works with the patients. He
works on the insertion of the tube, the care and training of the pa
tients, stoma care and the polishing of their voices. I don't recom

mend this technique to laryngologists if you don't work with a

speech pathologist. It is more than we can take on by ourselves. I

generally revise these microstoma, as Dr. Applebaum reported in

January in The Laryngoscope, by a four quadrant abovia inci
sion, and stenting this with a silicone button in continuity with
the speech prosthesis. This has worked well. Tubes loosening, I
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A retrospective study was done of 602 patients with primary squamous cell carcinoma of the upper aerodigestive tract and a clinically
negative neck (No) seen at the University of Illinois Hospital between 1960-1975. There was no uniform policy as to the treatment of No
neck during this period; therefore in many of the patients, cervical lymph nodes were treated with elective neck dissection and others were

followed until they became positive clinically. It was this difference which formed the basis for this study. All the patients were treated

surgically; the patients were placed into two groups depending on whether they had radical neck dissection at the same time as resection of
the primary. Group 1 consisted of 149 patients and had surgery for the primary only. The 253 patients of group 2 had surgery for the

primary and also had a neck dissection. Both groups were analyzed for recurrences in the cervical region. In group 1, 12.9 % of the patients
developed either ipsilateral or contralateral metastases. Of the group 2 patients, 22 % developed palpable nodal disease. The evolution of

palpable nodal disease was analyzed by primarysite, T-stage, and according to whether the tumor at the primary was controlled. Only
3 % of the patients developed lymph nodes when the primary was controlled. The pathology reports of the neck specimens were studied to

determine the relationship between a) positive node histology and b) number of nodes positive to the recurrence rate in the neck. Our
results showed a 23 % failure rate for the histologically positive group and a 21 % failure rate for the negative group. -The number of

positive nodes did not seem to affect the recurrence rate.

INTRODUCTION

The incidence of occult metastatic disease has
been well established from analyses of elective neck
dissection specimens. It is this knowledge which has
fueled the controversy regarding elective neck treat
ment in the clinically negative neck. The treatment

choices available to the head and neck physician
range from elective neck dissection or elective neck
irradiation to careful observation for evolution of
nodal disease.

The question of the benefits of elective neck dis
section has yet to be resolved. The arguments for
and against elective radical neck dissection (RND)
have been carefully reviewed by Nahum et al ' and
the case for elective neck dissection is based upon
the following key points:

1. The relatively large incidence of false negative
examinations (it varies from 4 to 40 % in various

studies) .

2. Radical neck dissection has a relatively low

morbidity and mortality.
3. If the neck must be entered to remove a pri

mary lesion it is better to perform an incontinuity
dissection at that time.

4. The cure rate is higher with patients who have

clinically negative necks.

5. It is impossible to provide the clinical follow

up necessary to detect the earliest conversion of a

neck from No to N.

6. Allowing neck metastases to develop increases
the incidence of distant metastases.

7. The cure rate of radical neck dissection is
decreased if gland enlargement occurs or multiple
nodes appear.

The case against elective neck dissection is based
upon the following key points: 1

1. The cure rate is not higher if one waits until
the neck converts from No to Nt.

2. Careful clinical follow-up will allow detection
of the earliest conversion from No to N;

3. Radiation is as effective as radical neck dissec
tion for treatment of the clinically negative neck.

4. Elective neck dissection results in a large num

ber of unnecessary surgical procedures, and radical
neck dissection carries a significant morbidity.

5. Elective neck dissection removes a barrier to
the spread of disease and also has a deleterious im

munologic effect.

The efficacy of elective neck irradiation has been

published by various authors.v ' but most notably
by Fletcher" and Million," and Million et al. 2 These
authors have advocated that moderate radiation
doses, in the range of 5000 rads given over a five
week period, can - control subclinical cancer in

lymph nodes in over 90 % of the cases. Theoretical
ly, this effectiveness was explained on the basis that
in the case of No stage, the relatively few cancer cells
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TABLE 1. SURGICAL GROUP 1 - DISTRIBUTION OF
PATIENTS WHO DID NOT HAVE RND

Site Tl T2 T3 T4 Totals

Glottic 28 36 9 3 76

Supraglottic 8 13 8 4 33

Oral cavity 9 10 2 0 21

Oropharynx 2 0 0 0 2

Totals 47 59 19 7 132

are well oxygenated and thus are more sensitive to

lethal injury by radiation.

The status of the cervical lymph nodes is a signifi
cant factor in predicting the therapeutic outcome of

patients with head and neck cancer.
8 The literature

cites changes in survival by 20-40 % based solely
upon the N-stage at the time of evaluation. In an at

tempt to influence the cure rate of patients, many
authors have recommended elective therapy for the

clinically negative necks. 1 The purpose of this paper
is to clarify this matter somewhat by reviewing the
evolution of the clinically negative neck in head and
neck squamous cancers.

MATERIALS AND METHODS

The clinical material for this study consists of 615 patients
treated at the Illinois Eye and Ear Infirmary of the University of
Illinois from the years 1960 to 1976. All the patients had squa
mous cell cancers and clinically negative necks at the time of their

presentation. The patients were divided into groups based on

their initial treatment modality. There were 213 patients who
were treated with radiation therapy alone, and 402 patients with

surgery.

TABLE 2. SURGICAL GROUP 2 - DISTRIBUTION OF
PATIENTS TREATED WITH SURGERY FOR PRIMARY

+ RND

Site Tl T2 T3 T4 Totals

Glottic 11 31 38 6 86

Supraglottic 8 23 28 18 77

Oral cavity 5 30 9 0 44

Oropharynx 1 5 2 0 8

Hypopharynx 7 3 2 0 12

Totals 32 92 79 24 228

A small number of the surgical patients did receive pre
operative radiation. These patients were studied in a previous
paper" where it was established that these doses had no significant
effect on local control of the tumors.

In the surgical group there were two further subdivisions. Sur

gical group one (SG-l) had surgery for the primary and no RND.

Surgical group two (SG-2) had surgery for the primary and a con-

TABLE 3. DISTRIBUTION OF GROUP TREATED WITH
RADIATION ALONE

T-stage*
Primary
Tumor Tl T2 T3 T4 Totals

Oral cavity 10 20 23 3 56

Oropharynx 3 11 14 9 37

Larynx 0 13 35 5 53

Hypopharynx 0 6 4 6 16

Nasopharynx 6 8 2 7 23
Totals 19 58 78 30 185
'In 2 pts. T-stage could not be determined.

TABLE 4. SURVIVAL ACCORDING TO SITE - SURGERY
FOR PRIMARY ONLY (NO RND)*

Survival
Site Total Pts. Evaluable Pts. Pts. %

Glottic 83 73 67/73 = 91.7

Supraglottic 33 33 25/33 = 75.7

Transglottic and 4 3 3/3 = 100.0

subglottic
Oral cavity 27 21 18/21 = 85.7

Base of tongue 2 2 2/2= 100.0

Hypopharynx
Total 149 132 115/132 = 87.1
"Min. follow-up - 3 yrs.

comitant RND. SG-l consisted of 149 patients and there were 253

patients in SG-2.

These patients have all been analyzed for neck failures. An at

tempt has been made to clarify the many variables operating
here. Neck failures have been analyzed with regard to the T-stage
of the primary and control of the primary at the time of the neck
recurrence. In addition, in the patients undergoing RND, the re

lationship between neck failures and the histopathology of the
neck failures was evaluated to determine whether the recurrence

occurred outside or within the radiation fields.

The treatment plan for the patients in this study was based on

the individual needs of each patient and represents the diversity of

opinion inevitable in a large teaching institution over 16 years.

The distribution of study material by site and size is shown in
Tables 1 and 2 for the surgical cases and Table 3 for the irradiated

patients. As is evident by reviewing these Tables, the surgical
group that did not have an RND tended to have smaller lesions
than the group that did have an RND. This trend is expected in

any retrospective study.

RESULTS

In 615 patients 1,230 heminecks were analyzed
for recurrence. The 402 patients in the surgical
groups were analyzed for survival. The patient's
survival was calculated on a three-year basis since
90 % of the recurrences appeared within that time
frame. The minimum follow-up for the entire

group of 615 patients was three years. The survival
rate for the two surgical groups is listed by anatomic
site and for all stages (Tables 4 and 5). No com

parison is intended for these two groups since SG-1
had an overall lower set of T-stages.

The sites of failure of the SG-1 are presented in
Table 6. In this group, there were 149 patients in

itially; however, inadequate records reduced this
number to 132 evaluable patients. There were 17
neck recurrences for an overall recurrence rate of

TABLE 5. SURVIVAL ACCORDING TO SITE - SURGERY
FOR PRIMARY + RND'

Survival
Site Total Pts. Evaluable Pts. Pts. %

Glottic 86 86 49/86 = 57

Supraglottic 82 77 57/77 = 74

Transglottic and 8 5 5/5 = 100
subglottic

Oral cavity 49 44 32/44 = 72.7
Base of tongue 12 8 4/8 = 50

Hypopharynx 16 8 6/8 = 75
Total 253 228 153/228 = 67
"Min. follow-up - 3 yrs.
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TABLE 6. SITES OF FAILURE FOLLOWING TREATMENT TO PRIMARY ONLY: NO RND (SG 1)
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Primary Sites
Total Recurrences
In Cervical Region

Ipsilateral *

Primary
Uncontrolled Controlled

Contralateral *

Primary
Uncontrolled Controlled

Glottic

Supraglottic
Oral cavity

6/73 = 8.2%
8/33= 24.0%
3/21 = 14.2%

100% (6)
50% (4)

100% (3)
"Expressed as percentage of total cervical recurrences.

12.9 %; 15 (88 %) primaries were uncontrolled and
two (12 %) were controlled. The rate of recurrence

of the glottic lesions was 8.2% with all failures be
ing the ipsilateral neck with the primaries uncon

trolled.

In patients with primary tumor in the supraglot
tis, the overall cervical failure rate was 24 % and in

only two of eight failures were the primary cancers

controlled. With the oral cavity lesions, failure in
the cervical region was seen in 14.2 % of the cases

and all were associated with the lack of primary
control; however, one was ipsilateral and the other
contralateral. Therefore the conversion rate for
both the ipsilateral and contralateral cervical lym
phatic beds was 1/33 (3 %) in patients with con

trolled primaries.
There were 228 patients suitable for study in the

SG-2 group (Table 7). The specimens obtained from
this group afforded the advantage to review the

histology of the neck nodes and its influence on

recurrent disease. The total number of recurrences

in the neck was 49 (21.4%). In 29 (59.2%) the
primary was uncontrolled.

Associated with glottic lesions there were 19 neck
failures (22 % ). In 11 of these cases, the primary
was controlled and in eight the primary was uncon

trolled. Thirteen (68.4 %) of the neck recurrences

were contralateral and approximately half of these
were with controlled primaries.

The neck failure rate for supraglottic lesions was

20.7% . None of the operated necks failed when the

primary remained controlled. Sixty-two percent
conversions were in the contralateral neck and half
of these occurred with a controlled primary.

With oral cavity lesions, there were eight
(18.1 %) neck failures, and no ipsilateral neck
failures when the primary was controlled. Of the
neck failures in oral cavity lesions, 62.5 % were in
the contralateral neck, and 80 % had primary con

trol. In the base of tongue and hypopharyngeal can-

12.5% (1) 25% (2) 12.5% (1)

cers, all the neck failures were associated with un

controlled primaries.
In summary of the results of SG-2, there were 49

patients with recurrent neck disease. Twenty of the
49 patients were associated with a controlled pri
mary; within this group of 20 recurrences, 15 were

contralateral and five were ipsilateral. Thus the
conversion rate in patients with primary control is
15/228 (6.1 %) for the contralateral neck and 5/228

(2.1 %) for the ipsilateral neck.

The data on neck recurrence were further analyzed
concerning the influence of the neck histopathology
and subsequent neck failure. Tables 8 and 9 show
this relationship for glottic and supraglottic lesions.
In the glottic group, there were 13 neck failures in
the histologically negative group. In analyzing
those failures where the primary was controlled,
there were two failures in the histologically positive
group including one bilateral failure (three hemi
necks and two patients). In patients with a controlled
primary and histologically negative necks there
were seven neck failures. Three of these failures
were ipsilateral and four were in the contralateral
neck. In the supraglottic group, there were seven

neck failures in the histologically positive group and
nine failures in the histologically negative group. In
those patients where the primary was controlled,
there were no neck failures in the histologically pos
itive group and five neck failures in the histolog
ically negative group.

Analyzing the rate of contralateral metastasis
with the primary controlled, the rate of contralat
eral neck failures was not influenced by a positive
histopathology in the ipsilateral neck. There were

ten contralateral neck failures with both glottic and

supraglottic lesions when the ipsilateral neck

specimen was negative, and only one contralateral
neck failure with a positive ipsilateral neck spec
imen. The neck was not a reliable guide in pre
dicting future contralateral neck disease.

Table 10 shows the site distribution of the micro-

Primary Site
Total Cervical

References

TABLE 7. SITES OF FAILURE FOLLOWING INITIAL TREATMENT IN RND GROUP (SG 2)
Contralateral *

Uncontrolled Controlled
Ipsilateral *

Uncontrolled Controlled

Glottic

Supraglottic
Oral cavity
Base of tongue
Hypopharynx

19/86 = 22.0%
16/77 = 20.7%
8/44= 18.1 %

4/8 = 50.0%
2/12= 16.6%

10.5% (2)
37.5% (6)
37.5% (3)
50.0% (4)

100.0% (2)
"Expressed as percentage of total cervical recurrences.

26.3% (4) 31.6% (6)
31.2% (5)
50.0% (4)

36.8% (7)
31.2% (5)
12.5% (1)
50.0% (4)
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TABLE 8. SITES OF FAILURE IN GLOTTIC CANCERS ACCORDING TO T-STAGE FOLLOWING INITIAL TREATMENT
IN RND GROUP (SG 2)

Site T-Stage Total No.
Ipsilateral

Uncontrolled Controlled
Contralateral

Uncontrolled Controlled

Glottic (positive nodes in RND
spec.)

2
3
1

Glottic (negative nodes in RND
spec.)

1
9
3
19Total

'One patient had bilateral neck failure.

scopically positive neck specimens. As expected, the

glottic lesions had the lowest number of positive
specimens and the hypopharynx and base of tongue
had the highest. In Table 11 the histological find

ings in the radical neck specimens with the cervical
failures are correlated. The failure rate was essen

tially the same when the neck nodes were positive or

negative. Further analysis of the neck specimen in
Table 12 shows that the number of nodes that were

microscopically positive or the extent of the
microscopic disease did not influence the cervical
failure rate.

The radiation therapy group consisted of 213 pa
tients of whom 187 patients were eligible for study.
In all these patients the first and second echelon of

lymph nodes were treated with radiation alone and
of these 58 % were treated with less than 5000 rads
and 42 % with greater than 5000 rads. It was appar
ent from the arrangement of the ports that the first
echelon of lymph nodes received as much radiation
as the primary tumor in 42 % of the cases. Thus the
dose utilized in the necks in these cases was approx
imately equal to the dose delivered to the primary.
The failures in the radiation group were analyzed
according to the location of the recurrence in the
neck. Table 13 shows the relationship of the pri
mary status to the site of the neck conversion. There
were 35 total neck failures and 26 of these occurred
with the primary uncontrolled. Only five neck con

versions developed with the primary controlled and
of these two occurred within and three outside of
the radiation fields. Therefore, the neck conversion
rate with the primary controlled for the radiation
group was 2/187 (1.1 %).

2* 1*
3
1

1
1
2

2
1
5

2
1
7

1
4

6

DISCUSSION

The number of patients evaluated in this study
(615) compares favorably with the studies of Flet
cher" in 1972 (187), and Goffinet et al" in 1975

(402). In order to develop meaningful statistics, the
reviewed cases were staged according to tumor size
and a minimum follow-up period of three years was

used as a criterion for inclusion in the study.
In patients who had surgery for the primary and

no RND (SG-1), the rate of failure in the neck with

primary control was less than 2 % no matter what
the site of the primary. In patients who had surgery
for the primary and concomitant RND (SG-2), the
rate of failure in the neck with primary control was

less than 9 % irrespective of the primary site. The
failure rate for the ipsilateral neck was 2.1 % and
for the contralateral neck it was 6.1 % . There were

more contralateral failures in patients with histo

logically negative (ipsilateral) neck specimens than
in the group with histologically positive neck spec
imens. This raises a question about the reliability of
neck histopathology in predicting future contra

lateral disease.

In comparing the actual failure rate for patients
in SG-1 with the expected neck failures based on

Table 10, one finds a significant discrepancy. There
were only two neck failures in the untreated necks
when the primary was controlled. It is apparent
from the distribution of cancers in SG-1 that these
are relatively low T-stage lesions. Nevertheless, the
failure rate of 1.5 % is far below the expected con

version rate based upon a comparison of SG-1 and
SG-2. This lends support to the theory that the

TABLE 9. SITE OF FAILURE IN SUPRAGLOTTIC CANCERS ACCORDING TO T-STAGE FOLLOWING INITIAL

TREATMENT IN RND GROUP (SG 2)

Ipsilateral Contralateral
Site T-Stage Total No. Uncontrolled Controlled Uncontrolled Controlled

Supraglottic RND ( + ) Tl
T2 1
T3 2 1
T4 4 3

Supraglottic RND (-) Tl
T2 3 1 2
T3 2 2
T4 4 2 1 1

Total 16 6 5 5
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TABLE 10. SITE DISTRIBUTION OF HISTOLOGICALLY
POSITIVE ELECTIVE NECK DISSECTION SPECIMENS

Glottic 21/86 24.0%

Supraglottic 27/77 35.0 %

Oral cavity 18/44 41.0%
Base of tongue 6/8 75.0%

Hypopharynx 6/8 75.0%

(This data is collected from the SG2 group of 228 patients - see Table 2)

lymph nodes perform a surveillance function when
the primary has been controlled.

Examination of Table 12 shows that the number
of microscopically positive nodes did not influence
the cervical failure rate. The RND is an aggressive
form of treatment and an adequate therapy for any
amount of microscopic disease. The modified neck
dissection should be considered in these patients so

that functional and cosmetic structures can be left
intact.

TABLE 11. CERVICAL FAILURES AS CORRELATED
WITH HISTOLOGICAL FINDINGS IN RND SPECIMENS

Status of
Ly_m'f!_h Nodes No. Pts. No. Failed % Failure

Positive nodes 78 18 23.0

Negative nodes 150 31 21.0
Total 228 49 21.5

In the group of patients treated with radiation

therapy alone, there were 35 out of 187 patients
(18.7%) with neck failures. Most of the failures
were in-field and associated with an uncontrolled

primary. Additional radiation therapy to out-of
field sites would not have added to primary tumor

control. Planned combined therapy should be con

sidered for large lesions in primary sites other than
the nasopharynx.

CONCLUSIONS

1. The conversion rate for necks with primary
control is not even close to the number predicted
based upon percent positive elective neck specimens.

2. Microscopic ipsilateral neck histopathology is
not a reliable guide for predicting future contralat
eral neck conversion.

3. The number of neck failures with primary

67

TABLE 12. NUMBER OF LYMPH NODES POSITIVE IN
RND SPECIMENS VS FAILURES IN NECK

No. Nodes % Recur-
Positioe Total No. No. Recurred rence

One node + 40 9 22.5
Two nodes 16 4 25.0
Three or more + 22 5 22.7

Totals 78 18 23.0

control is very low with elective RND or elective
radiation therapy.

4. In a series with predominantly T, and T2 le
sions, the failure rate in the neck was low with no

neck therapy. Radiation therapy is as good as sur

gery in controlling microscopic neck disease when
the primary is controlled.

TABLE 13. CORRELATION OF PRIMARY STATUS AND
FAILURE SITE (RADIATION GROUP)

Failure Site

Status of Primary Disease at the
Time of Failure

Uncontrolled Controlled Totals

In-field"

Supraclavicular nodes
Lower cervical
Posterior cervical

Totals

2

2
1
o
5

28
3
1

3
35

26

1

o
3

30

"Failure occurring within the irradiated field.

5. The number of microscopically positive nodes
found in elective RND does not correlate with sub

sequent neck failures.

6. The most important factor affecting the subse

quent neck failure is primary tumor control.

7. Radiation therapy is effective in controlling
in-field occult metastasis when the primary is con

trolled. Low cervical and/or supraclavicular recur

rences occur rarely when the primary is controlled;
therefore, elective treatment of these areas seems

unwarranted.

8. The patients in this study did not have pal
pable disease anywhere in the neck. In regard to a

patient with a head and neck primary and a palpa
ble ipsilateral node and a negative contralateral
neck, the conclusions in this study are not applic
able and should not be used to plan treatment for
the negative contralateral neck.
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VOCAL CORD POSITIONING BY SELECTIVE DENERVATION
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Vocal cord positioning produced by selective laryngeal denervation remains a controversial issue in clinical laryngology. Previous

studies fail to arrive at uniform conclusions for two important reasons: 1) failure to mark a reference sagittal plane from which to assess the

degree of vocal cord lateralization, and 2) failure to recognize the influence of tracheostomy and respiratory positioning of the vocal cords.
The present study makes use of photographic and electromyographic documentation in the assessment of the paralyzed cord. Physiologic
inactivation of the cricothyroid muscle by tracheostomy is a key determinant of the lateralized cord observed in acute low vagal and recur

rent nerve paralysis. Tracheostomy-related cricothyroid inactivation cannot be ignored as a major determinant of cord positioning in

paralysis and should not be overlooked in determining the neuroanatomic site of injury.

INTRODUCTION

The characteristic configuration of the glottis
produced by selective denervation is a controversial
issue. Numerous studies performed in both animals
and in human beings fail to arrive at a consensus of

opinion. Conflicting explanations fill the laryn
gologic literature, creating vague insecurity at the

very basis of our clinical judgments. In the begin
ning Semon! invoked sequential injury to neural
fascicles within the recurrent laryngeal nerve to ex

plain three stages of paralysis: 1) isolated abductor
paralysis, 2) median paralysis, and 3) cadaveric
paralysis. Each stage, Semon assumed, resulted
from progressive neurofascicular involvement. Fur
ther clinical and laboratory observations however,
failed to confirm Semon's predictions. Therefore, in

apparent desperation more than half a century
later, Ellis' whimsically ascribed the shape of the
glottis to "personal qualities" of the larynx, in

dicating the level of frustration he experienced in

correlating the site of the lesion with the ap
pearance of the paralyzed vocal cord.

Assuming that both abductor and adductor mus

cles are denervated by injury to the recurrent

laryngeal nerve, how is it that such injury classical
ly produces a cord found in the adducted position?
To Crossman" must go the credit for our present
understanding of this phenomenon. In low vagal in

jury, the median position of the paralyzed cord is

unquestionably due to the continued function of the
ipsilateral cricothyroid muscle, an extrinsic tensor
and adductor of the vocal cord innervated by the in
tact external division of the superior laryngeal
nerve. Grossman's observation is therefore the key
to our understanding of the cord paralyzed in the

lateral position caused by injury to the vagus nerve

above the nodose ganglion, a lesion which, of
course, denervates the ipsilateral cricothyroid mus

cle.

One now had an acceptable neuroanatomic ex

planation for cord paralysis in either the adducted
or the lateralized positions. In short, high vagal
paralysis (above the nodose ganglion) produced an

adducted cord.

Nevertheless, a number of reports described lat
eral paralysis due to low vagal injury, an observa
tion inconsistent with the accepted level of neuro

anatomic understanding. For example, Lewy and
Mathews," reported three cases of "lateral-lying"
vocal cord paralysis following intrathoracic sur

gery. Hofer" reported four patients with glottic in

competence due to intrathoracic disease. Kirchner"
observed glottic incompetence in three patients im

mediately after cardiovascular procedures. In these
and other reports, although tracheostomy had been

performed in some patients, its use was not always
specified. It was therefore difficult to draw conclu
sions from published reports, because most of them
lacked some essential point of information. Conse

quently, such observations on the paralyzed larynx
exerted an unsettling mood among laryngologists in
search of more precise neuroanatomic correlations.

Vocal cord positioning produced by selective lar
yngeal denervation therefore remains a controver

sial issue in clinical laryngology. In our opinion,
numerous studies failed to arrive at uniform conclu
sions for two important reasons: 1) failure to mark a

reference sagittal plane from which to assess the
degree of vocal cord lateralization; and 2) failure to

recognize the influence of tracheostomy on respira
tory positioning of 'the vocal cords.

From the Department of Surgery, Section of Otolaryngology, Yale School of Medicine, New Haven, Connecticut. This study was supported by USPHS
grant No. R01 HD 09494-05.
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Fig. 1. Kowa photography of the larynx. A) Adducted position; B) intermediate position; C) abducted position. A pin
marks the midline. The left cord lies on the left side of each frame.

The authors recognize that lateralized cords may
result from muscle atrophy in cases of long-standing
paralysis or cricoarytenoid arthritis from prolonged
intubation. These are not, however, the situations
we wish to address. Rather, it is the configuration
of the glottis in acute paralysis that is in question.

Because the principal determinant of vocal cord

position in acute low vagal injury is the ipsilateral
cricothyroid muscle, its function is key to under

standing glottic configuration in paralysis. What
factors are capable of inactivating the neuro

logically intact cricothyroid muscle to cause a

paralyzed cord to lateralize from the midline? In
this study, the electromyographic activity of the
cricothyroid muscle is therefore correlated with
vocal cord positioning after selective laryngeal
denervation in both tracheostomized and untra

cheostomized subjects.

METHODS

Ten adult dogs were anesthetized with pentobarbital sodium
25 mg/kg body weight. A constant level of anesthesia was main
tained in stage III, plane I. The larynx and trachea in these spon-

taneously breathing dogs were exposed by a vertical midline neck
incision. The right recurrent laryngeal nerve (RLN) was sectioned
in four untracheostomized dogs. These four dogs were subse

quently tracheostomized and restudied. In a second group of four
untracheostomized dogs, the right vagus nerve was sectioned at

the thoracic inlet. These four dogs were later tracheostomized and
restudied. The remaining two undenervated control dogs were

likewise studied before tracheostomy and restudied thereafter.

A Kowa camera was used to photograph the glottis before and
after selective denervation. Electromyography (EMG) of the cri

cothyroid (CT) and posterior cricoarytenoid (PCA) muscles was

accomplished with hooked wire electrodes (platinum-iridium
0.051 mrn diameter). The electromyographic signal was ampli
fied (DAM 5A, WP Instruments) and displayed on an oscilloscope
(Tektronix 564). Oscilloscopic spike activity was photographed
with a camera (Grass C-4).

Arterial blood gases, analyzed with a Radiometer PHM 72,
were maintained within narrow physiologic limits. Body temper
ature, measured with a rectal thermometer, was kept at 38 C by
warming the anesthetized animal with a heating pad placed
beneath it.

Using a pin to mark the midline, we recognize three vocal cord

positions, determined by Kowa photography (Fig. 1 A, B, C). 1)
The adducted position refers to a median lie, 2) intermediate
refers to a lateralized position, and 3) abducted refers to an ex

tremely lateralized position.

Fig. 2. Neurologically intact larynx before tracheostomy. A) Inspiration; B) expiration.
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PCA

CT

---2sec

Fig. 3. EMG of right PCA and right CT muscles before
tracheostomy. Phasic inspiratory activity of PCA produces
cord abduction. CT activity on inspiration causes the cord
to elongate. Expiratory CT activity causes the cord to ad
duct.

RESULTS

Neurologically Intact Larynx Before Tracheosto

my (Fig. 2 A, B). On the inspiratory phase of

respiration the vocal cords abduct and elongate.
While in expiration, the cords close to the median

position. The reason for this is of course well
known. The PCA muscle becomes active on inspira
tion, thus producing cord abduction. On the other
hand, the CT muscle acts in both phases of the res

piratory cycle accounting for inspiratory elongation
and expiratory adduction. In the normal spontane
ously breathing dog, the glottis therefore widens on

inspiration and narrows on expiration. Note that ex

piratory narrowing is an active phenomenon, not

necessarily due to passive recoil alone (Fig. 3).

Neurologically Intact Larynx After Tracheos
tomy (Fig. 4 A, B). The vocal cords remain in the
intermediate position in both phases of the respira
tory cycle. Decreased airway resistance produced
by the tracheostomy abolishes physiologic activity
of both the PCA and CT muscles. The cords there
fore remain practically motionless in both the inspi-

PCA
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CT

---2sec

Fig. 5. Tracheostomy abolishes both PCA and CT activity.

ratory and expiratory phases of spontaneous respi
ration through the tracheostomy (Fig. 5).

Right Recurrent Laryngeal Nerve Section Before
Tracheostomy (Fig. 6 A, B). On inspiration the in
tact left cord abducts and elongates, whereas the
right denervated cord assumes the median position.
Inspiratory CT activity causes the denervated cord
to adduct on inspiration. In expiration, both cords
adduct due to bilateral expiratory CT activity.
Thus the denervated cord remains in the adducted
position during both phases of the respiratory cycle
by continued action of the CT muscle. Note that CT
activity responsible for bringing the paralyzed cord
to the midline position and keeping it there
throughout the respiratory cycle is not tonic activi

ty, but clearly phasic in its pattern of behavior.
That is to say, there is clearly an inspiratory burst of
activity followed by distinct expiratory spike distri
bution (Fig. 7).

Right Recurrent Laryngeal Nerve Section After
Tracheostomy (Fig. 4 A, B). Both vocal cords as

sume the intermediate position throughout the res

piratory cycle. Tracheostomy abolishes the physio
logic activity of both PCA and CT muscles (Fig. 5).
In very light anesthesia, during coughing, the neu-

Fig. 4. Appearance of the larynx after tracheostomy. A) Inspiration; B) expiration. The left cord lies on the left side of
each frame.
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Fig. 6. Right recurrent nerve section before tracheostomy. A) On inspiration the intact left cord abducts and elongates.
The denervated right cord is adducted. B) On expiration both cords adduct. (An identical pattern is seen after right
vagotomy.) The left cord lies on the left side of each frame.

rologically intact cord adducts, but the denervated
cord remains in its intermediate position. Due to

mechanical disadvantage of this cord, an ineffective
cough results (Fig. 8).

Right Vagotomy Before Tracheostomy (Fig. 6 A,
B). On inspiration the intact left cord abducts and

elongates whereas the right denervated cord as

sumes the median position. Inspiratory CT activity
causes the denervated cord to adduct. On expira
tion, both cords assume the median position due to

bilateral CT contraction. The pattern of vocal cord

positioning from vagotomy is therefore identical to

that of right RLN section before tracheostomy.

Right Vagotomy After Tracheostomy (Fig. 4 A,
B). Both vocal cords assume the intermediate posi
tion throughout the respiratory cycle. Tracheos
tomy abolishes the physiologic activity of both PCA
and CT muscles. Again, when coughing is induced,
the denervated cord, mechanically disadvantaged,
fails to adduct sufficiently to produce an effective
diaphragmatic expulsion of air (Fig. 8).
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Fig. 7. EMG of the right PCA and right CT muscles
after right recurrent laryngeal nerve section before
tracheostomy. PCA is silent because it has been dener
vated. CT is active on inspiration and expiration.

From these observations it is quite clear that the
glottic configuration produced by low vagal injury
is identical to that caused by RLN injury. From a

clinical standpoint, therefore, the position of the
denervated cord does not allow one to readily dis
tinguish between low vagal and recurrent laryngeal
nerve interruption. More significant is the effect of
tracheostomy on glottic configuration. Precisely
how, therefore, does tracheostomy affect the res

piratory activity of the laryngeal muscles?

The following explanations are key to an under

standing of vocal cord positioning in the presence of

tracheostomy. As ventilatory resistance decreases,
the inspiratory activity of PCA diminishes (Fig. 9).
After three to five minutes of tracheostomized

breathing, inspiratory PCA activity disappears. It is
therefore apparent that a critical level of ventila
tory resistance is essential for continued PCA inspi-

Fig. 8. During a cough, the denervated right cord fails
to adduct sufficiently from its lateralized position.
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Fig. 9. EMG of the PCA muscle. A) Before

tracheostomy; B) after tracheostomy.

ratory contractions." The effect of tracheostomy on

CT inspiratory activity is even more striking. Im

mediately upon reducing ventilatory resistance, in

spiratory CT contraction is abolished" (Fig. 10).
On the other hand, expiratory CT activity is di

rectly controlled by a rise in subglottic pressure.
This evoked response continues for as long as sub

glottic pressure remains elevated" (Fig. 11). The
threshold of this pressure-sensitive response is deter
mined by a critical rate of rise in subglottic pres
sure, measuring 30 em of water per second in nor

mocapneic, well-oxygenated dogs" (Fig. 12).
Therefore, when tracheostomy abolishes the critical
pressure changes necessary to trigger expiratory CT
contraction, it necessarily inactivates this muscle in

expiration as well (Fig. 10).

DISCUSSION

Physiologic inactivation of the CT muscle by tra

cheostomy is therefore an important consideration
in the evaluation of the paralyzed cord. Grossman's

early observations carry the highest significance on

ly if one recognizes the modifying role of tracheos
tomy on cord position. The authors suggest that lat
eralized cord paralysis may result from low vagot
omy, if the ipsilateral CT muscle is physiologically
inactivated. Although some have speculated that
vagal interruption may mysteriously "inhibit" the
CT muscle," this suggestion remains unconfirmed
by the present data. Rather, the role of tracheos-

A

B

----2sec

Fig. 10. EMG of the CT muscle. A) Before
tracheostomy; B) after. tracheostomy.

I I;; nr 1'11111

----2sec

Fig. 11. EMG of the CT muscle (bottom tracing). Sub
glottic pressure (top tracing). Duration of positive pressure
stimulation determines duration of CT evoked activity (ar
rows)."

tomy is of far greater significance in CT inactiva
tion and should therefore be recognized as a key
determinant of the lateralized cord observed in
acute low vagal or RLN paralysis. Tracheostomy
related CT inactivation cannot be ignored as a ma

jor determinant of cord positioning in paralysis.
The authors do not suggest that every case of lat

eralized paralysis is due to tracheostomy. This, of
course, would involve faulty and improper deduc
tion. What we do emphasize is that tracheostomy
can and will cause lateralization of a paralyzed
cord, and that this should not be overlooked in

determining the neuroanatomic site of injury.
We hope these observations will further clarify

and strengthen our understanding of basic laryn
gologic principles by responding to the quest raised
by Semon more than a century ago.

The authors do not suggest that every case of lat
eralized paralysis is due to tracheostomy. This, of
course, would involve faulty and improper deduc
tion. What we do emphasize is that tracheostomy
can and will cause lateralization of a paralyzed
cord, and that this should not be overlooked in

determining the neuroanatomic site of injury.
We hope these observations will further clarify

and strengthen our understanding of basic laryn
gologic principles by responding to the quest raised
by Semon more than a century ago.
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DISCUSSION
ROBERT LEWY, MD (Chicago): Our English brothers when they

call Simon's Law a "law," I think made an error which is general
ly agreed upon today, even though he did some experimental
work with Rosenbach, which tended temporarily to prove that
this was true. I would like to congratulate Dr. Sasaki on a very
beautiful piece of experimental work. Five years ago in this room

(and I think probably there are people sitting here who par
ticipated in that study) we reported 1,300 cases of patients who
had been injected across a period of 13 years with Teflon". These
cases all had one thing in common. Every single one of them had a

paralyzed, lateral-lying vocal cord. What were the sources of the

origin of the pathology? Some were from stroke, some were from
head injury, some were from lesions at about the jugular fora

men, some were from surgery for diverticulum of the esophagus,
some were from thyroid surgery. Seventeen and three tenths per-

cent of the patients had so-called idiopathic, perhaps viral, infec
tions. A very substantial number of the patients had chest

pathology: carcinoma of the lung, aortic aneurysm, ortinic syn
drome, or enlargement of the heart pressing upon the vagus. But

they all had in common a lateral-lying paralyzed vocal cord. If
this be true, and it was true in the combined opinion of a large
number of observers (by no means one observer), I don't think we

are yet in a position in which we can be very selective as to what
fibers do what in the vagus relative to causing paralysis of the
vocal cord. One other minor point, what we get immediately
when we have a paralysis of the vocal cord after surgery is not

necessarily the type of a picture which we have clinically six
months later. Many cords which will be lateral in the early stage,
may drift to the midline at a later date.



LARYNGOLOGY AND THE NUMBERS GAME
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Numbers playa great role in our practice of laryngology, and when used appropriately can be extremely valuable. However, careless
or uncritical use may cause them to be an impediment or detriment to clinical practice and teaching. Examples of problems which arise
with numbers are readily found in the areas of tumor staging (TNM system), the scientific literature, resident training and communications
with third-party agencies. Consideration of these examples reminds us of the need to evaluate our use of numbers frequently.

Numbers dominate our daily lives and pervade
our medical thinking. The communications media
use numbers in a medical sense to signify the import
of a disease or an injury. The government and other

third-party agencies ask us to quantify symptoms,
findings, and results in order to provide a tangible
product with which they might deal. And by aca

demic training, natural inclination, or simple prag
matics we learn to express everything numerically.
The advent of computers, machines which function
almost exclusively on the basis of numbers, makes
our burden in this area even more pressing.

Are there any disadvantages or dangers to our use

of numbers? First, the acquisition, computation
and application of numbers is time-consuming.
Secondly, the process of quantification lengthens
and complicates our intellectual work. Thirdly,
there is a potential for deleterious redefinition of the
doctor-patient relationship if the interposition of
numbers and machines between the two persons is
not handled carefully.

In looking at numbers in laryngology we encoun

ter four basic questions: Why do we need numbers?
Do they mean anything? How accurately do we ac

quire them? Do we keep them in perspective? Let us

consider these questions in regard to several aspects
of our specialty: clinical practice, especially tumor

staging (TNM system), the scientific literature,
residency training and dealing with regulatory
agencies.

In the area of clinical practice we encounter the
TNM system, a tool used to quantify, classify and
give statistical significance to our diagnostic and
prognostic approach to cancer. But what are the
limitations of this system? What are the uncon

sidered factors which may overrule, outweigh, or

invalidate the considered factors?

For example, with T for tumor, what about the
exact size or degree of histological differentiation?
What about the characteristics of the border of the
tumor and its relationship to surrounding tissue? Is

a pushing border different from an infiltrating bor
der? Maybe we should divide T3s in the supraglottis
into several groups. For example, the large anaplas
tic T3 with an infiltrating border differs from a

small, well-differentiated T3 with a pushing border.
The present T-system also fails to give adequate at
tention to certain danger areas such as the base of
the aryepiglottic fold where a small tumor may
readily involve the posterior commissure region. It
also risks understaging those iceberg tumors, lesions
with a small surface presentation and extensive sub
mucosal infiltration, demonstrated so well by total
laryngeal sections of Kirchner' and others.

With nodes the TNM system is based on size,
number and fixation. However, many of us have
seen that the amount of fixation may vary inversely
with the experience of the examiner and with his in
clination towards surgery. The student, referring
physician, or junior resident frequently describes
nodes as fixed while the senior attending staff man

may be less likely to concur in that diagnosis. This
difference in interpretation clouds the literature.

Size, too, is elusive. I recently assembled six
round objects and asked three residents and three
experienced head and neck surgeons to give the size
of each in centimeters. One of the residents gave the
best estimates, being off by an average of only 7 % .

The other two residents were off by 33 % and 36 % .

The attending staff men did slightly better.
However, of all 36 measurements offered, 11 were

off by more than 30 % , even when there was no in

tervening tissue to hamper palpation. The inac
curacy of these measurements may potentially lead
to an inaccurate staging in the TNM system. An ad
ditional problem with the N classification is the
failure to specify the level of the node.

Although many of the concerns about the TNM
system are minor, they raise questions about the ac

curacy and the value of the TNM system and possib
ly suggest a conflict between an individualized,
patient-oriented approach and the numerical ap-
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proach of this system. Are there ways to improve
the system and to include factors which are present
ly ignored? Can we include comorbidity or concur

rent disease? Can we list age, sex, marital status, or

socioeconomic level, all of which factors may deter
mine therapy and influence survival more than a T
or an N or an M?

What about the diagnostic and prognostic role of
the patient's symptoms? We are all familiar with
the ominous import of pain or respiratory distress in
a patient with laryngeal carcinoma, and yet there is
no provision for the inclusion of symptoms in the
present system. It is particularly important to focus
on comorbidity , for our duty is to characterize a le
sion in a given patient and to select a therapy and
predict an outcome for that patient. Therefore, the
inclusion of significant information about concur

rent medical diseases is extremely important. Fein
stein and associates':" have developed elaborate but
useful systems for the classification of comorbid fac
tors and several years ago I suggested the SHA
MONT system which added an S for surgeon, H for
hospital, A for associate, and 0 for oncologic facili
ties to the standard TNM. 4 However, now I would
tend to question the applicability of any alphanu
meric system.

The value of the TNM system for comparing case

series among institutions is also reduced when one

considers the fact that in any given year approx
imately 30,000 new head and neck carcinomas pres
ent, and yet the TNM system includes 800 possible
categories, perhaps too many categories for so few
cases. When one considers the vagaries of measure

ment within these categories and the nuances of in

terpretation, one sees that meaningful communica
tion among cancer centers is difficult.

Having considered the role of numbers in our ap
proach to tumor staging, let us direct our attention
to three other areas: publications, resident training
and third-party involvement in medicine.

The burden to publish continues unabated and
some of our publications tend to show an increasing
emphasis on statistical significance rather than
clinical significance. Series are large, numbers
abound, and they are manipulated with ease. But
what has happened to the old notion of studying a

few patients in depth over a long period and learn

ing from the evolution of disease and the longi
tudinal evaluation of therapy - characteristics of
the medical literature 50 years ago? How often do
we hear today of 10 or 20-year follow-up? How
often do we see an outdated procedure retracted?
Has our research become acquisitive rather than in

quisitive? We still need large prospective random
ized controlled studies in which the number of vari
ables is minimized and the intrusion of extraneous
factors is reduced. They are understandably dif
ficult to produce.
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Numbers also have their impact in our training
programs with residents being tempted to concern

themselves more with acquiring numbers, compil
ing lengthy operative lists, rather than in studying
patients intensively. Perhaps we have all engaged in
the easy task of doing a cross-sectional analysis of a

large number of patients at one stage of their disease
rather than in waiting to report on those patients
studied for a longer time. Therefore, we can appre
ciate the problem of the resident who does not al
ways have the opportunity for such longitudinal
studies. However, it is necessary to bring this aspect
to their training. In attending daily resident rounds
at a teaching hospital, I am often confronted by
questions which suggest that the diagnostic or

therapeutic decision will be based on the applica
tion of probability of a few superficial observations
rather than a more time-consuming and intensive

analysis and a full appreciation of the history. How
difficult it is to teach history-taking and patience.

The final area of concer-n with numbers is that of

governmental and third-party involvement in medi
cine. Many of us are becoming increasingly aware

of the quantity orientation of the city, state, and
federal governments. Departmental privileges are

granted on the basis of bed occupancy and outpa
tient volume. Hospitals are reimbursed on the basis
of the number of beds occupied. In the surgical line,
the only important factor seems to be the number of
procedures performed. No attention is given to
duration or complexity of procedure, frequency of
complications, efficiency of preoperative evalua
tion, and the results of surgery. One seems to be
rewarded for playing the numbers game by admit
ting a few extra patients, keeping them a few days
longer, and scheduling more tonsillectomies and
fewer jaw-neck dissections. Once again we see the
problem of numbers themselves influencing the
practice of medicine.

Having looked at these several areas of numerical
involvement, we might wonder about the source of
some of these problems. Why do we have an affinity
for numbers? Is it because they seem concrete? Are

they the foundation of medical science or are they a

refuge? Do they possibly have an anesthetic effect
- mesmerizing or even seducing the mind? Is it
foreseeable that they will dominate our specialty
and distract us from those observations which defy
quantification and from the intuition, fostered by
experience and responsive to serendipity, which in
fluences so much of our therapy? Do we even have
areas in which there are no numbers, such as non

verbal communication and the psychosomatic as

pects of clinical practice?
As we meet yearly to hear reports of new and ex

citing advances in science, we might profitably
scrutinize any new procedure whose mathematical
complexities smack of scientisrn , a term which
means "an exaggerated trust in the efficacy of the
methods of natural science to explain .
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phenomena, to solve pressing human problems, or

to provide a comprehensive unified picture of the

meaning of the cosmos." We need numbers. We

hope that they will be our friends and serve us well,
but we should avoid any tendency to use them
much as a drunk uses a lamppost, more for support
than for illumination.

Even though we may not be able to propose bet
ter systems we must be grateful for the occasional

opportunity to articulate our discomfort at the im

perfections in any system and to suggest periodic
reexamination of any tenets which we take for

granted or any tools which we use routinely, even

something so simple as a numerical system.
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A SIMPLE METHOD OF LARYNGEAL PHOTOGRAPHY THROUGH
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A simple and inexpensive method of laryngeal photography through the eyepiece of the operating microscope is described. Provided
that the operating room is equipped with the microscope, the laryngoscope and the laryngoscope holder, the only essential equipment re

quired is an "aperture-preferred" automatic single lens reflex camera with a 50 mm macrolens. The macrolens of the camera is placed
against an eyepiece of the microscope and the laryngeal image is centered and focused via the viewfinder of the camera. The respiration of
the patient is temporarily halted. The camera is held still and pictures taken. Kodak high speed Ektachrome" tungsten film ASA 160 is
used and push-processed to ASA 320. With practice, one should be able to obtain satisfactory photographs of the larynx suitable for
teaching and documentation.

Ever since the first documentation of the suc

cessful photography of the larynx by Thomas French
in 1882, many different methods of laryngeal pho
tography have been described. 1-9 Recent methods of
significant value include direct laryngoscopic pho
tography with the Holinger-Brubaker endoscopic
camerar':":? microscopic photography using the
Zeiss surgical microscope with a single lens reflex
(SLR) camera attached to a photoadapter and a

beam splitter;":" and telescopic photography with a

combination of a single lens reflex camera, a tele

photolens, a straight or angled telescope, a fiberop
tic light transmission sheath and an electronic flash
unit.2.3.5.8

Although these methods may produce laryngeal
pictures of high quality, the expense of the equip
ment is often prohibitive for the resident or the

practicing otolaryngologist who uses it infrequent
ly. The purpose of this paper is to describe a simple
and inexpensive method of microlaryngeal photog
raphy that utilizes equipment possibly already
owned by many otolaryngologists.

EQUIPMENT

The equipment required for this technique is 1)
"aperture-preferred" automatic SLR camera; 2) 50
mm macrolens; 3) film; 4) Zeiss operating micro

scope; 5) laryngoscope; 6) Lewy laryngoscope hold
er; and 7) light source. Since most of the equipment
mentioned above is available in the operating room

of most teaching medical centers, the only essential
equipment may be an "aperture-preferred" auto

matic SLR camera with a 50 mm macrolens.

Camera. Any 35 mm SLR camera, which has a

built-in match-needle light metering system can be
used. However, the periphery of the viewing screen

of the camera is usually dark in microscopic pho
tography and it is difficult to read the match-needle
of the light metering system. Besides, it may be
time-consuming to adjust the exposure. The auth
ors, therefore, use an "aperture-preferred" auto
matic SLR camera exclusively for this technique.
With such an "aperture-preferred" automatic

camera, the photographer sets the aperture (f-stop)
and the camera automatically sets the correct shut
ter speed.

The "aperture-preferred" automatic cameras

tried by the authors include Nikon FE; Pentax ME;
Minolta XG-7, XE-7 and Olympus OM 2. Any"ap
erture-preferred" camera equipped with a 50 mm

macrolens can be used. It is important to mention
that a "shutter-preferred" camera cannot be used
for this technique.

The Pentax ME camera uses a visible colored
light-emitting diode (LED) read-out system which
signals under, correct, or overexposure. This is par
ticularly useful in microlaryngoscopy photography
in which the periphery of the picture is often dark
and the match-needle may not be visible.

Macrolens. A 50 mm macrolens is used. When the
macrolens is set at infinity _

and the microscope is
focused with the eyepiece dial at 0, the laryngeal
image as seen in the viewfinder of the camera

should be in good focus (Fig. 1). The lens dia

phragm (f-stop) is set at its maximum aperture
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. Fig. 1. The macrolens of the camera is placed over an

eyepiece of the microscope. The laryngeal image should be
in focus via the viewfinder of the camera.

(usually f 3.5) as a smaller aperture does not im

prove depth of focus in microscopic photography.
The design of the macrolens includes a recessed

front housing which enables the lens to be placed
directly over the eyepiece of the microscope without
direct contact with the lens surface (Fig. 2).

Film. Kodak high speed Ektachrome color film

tungsten (3200 K), ASA 160, was chosen after a trial
of various color films since it gave the best color
results. The film was exposed at ASA 320 and then

push-processed as ASA 320. This can be processed
by most laboratories for a nominal additional fee or

mailed directly to the Kodak laboratory in their

special processing envelope, ESP-I.

Laryngoscope. Standard Jako and Dedo laryngo
scopes were used in most cases. More recently we

have used the Dedo photographic laryngoscope.

Light Sources. Light sources used are 1) the stan

dard laryngoscope light with the microscope light,
2) the standard laryngoscope light with the inten
sified microscope light using the House-Urban pow
er supply unit, and 3) two Pilling regular light
sources connected to each of two fiberoptic light
cables of the standard Jako laryngoscope or the
Dedo photographic laryngoscope. Every attempt is
made to increase the amount of light illuminating
the larynx as this allows faster shutter speeds and
better photographic results.

The amount of light which falls upon the larynx
when transmitted by fiberoptic light depends great
ly upon the brightness of the original light source

and the total diameter of light-transmitting fibers.
The use of the large J ako-Pilling laryngoscope arid
cables is recommended whenever possible. The
bright light sources specifically designed for
photography such as Storz (xenon) or Wolf photo
graphic unit, if available, should be utilized. We
did not use them in our study.

Fig. 2. The recessed front housing of the macrolens pre
vents direct contact of the lens surface with the eyepiece of
the microscope.

TECHNIQUE

With the patient under oroendotracheal general
anesthesia the laryngoscope is inserted, positioned,
and suspended with the Lewy laryngoscope holder.
For an adult patient, a No.6 endotracheal tube is
used.

The larynx is viewed and focused' through the
eyepieces (12.5 x) of the Zeiss operating microscope
with 400 or 300 mm objective lens. If the
magnification is set at 25x for a 400 mm lens or 16x
for a 300 mm lens, a full-frame view of the vocal
cords will be obtained in the camera viewfinder and
it will not be necessary to enlarge the laryngeal pic
ture later.

The macrolens is set at infinity and the aperture
at maximum (usually f 3.5). The ASA film speed
dial of the camera is set at 320 and the exposure
compensation dial set at 0 (Fig. 3). The knobs at
each joint of the microscope are then tightened to

prevent camera movement during exposure.

Fig. 3. The ASA film speed dial (left arrow) of the cam

era (Nikon FE) is set at ASA 320 and the exposure compen
sation dial at 0 (right arrow).



A. Laryngeal cyst: Pentax ME; 400 mm; X 25; f
3.5.

B. Reinke's edema: Minolta XE-7; 300 rnm; X
16; f 3 .. 5.

C. Large polyps: Nikon FE; 400 mm; X 25; f
3.5.

D. Epiglottic cyst: Nikon FE; 400 mm; X 16; f
3.5.

E. Bilateral polyps: Nikon FE; 400 mrn; X 25; f
3.5.

F. Epidermoid carcinoma: Pentax ME; 300 mm;
X 16; f 3.5.

.

C. Verrucous carcinoma: Minolta XE-7; 400
mm; X 25; f 3.5.

H. Retention cyst taken with high magnifica
tion; note the details of the cyst and its blood sup
ply: Pentax ME; 400 mm; X 40; f 3.5.

Fig. 4. Representative photographs taken with the "macrolens technique" with notation of SLR camera, objective lens,
magnification, and aperture (f-stop).



 



LARYNGEAL PHOTOGRAPHY WITH MACROLENS

The macrolens of the camera is placed against an

eyepiece of the microscope and the laryngeal image
is centered and focused via the viewfinder of the
camera (Fig. 1). Make certain that the subject is in

perfect focus as viewed through the viewfinder of
the camera. It may be necessary to change the sub
ject-to-microscope distance slightly or turn the ma

crolens itself in either direction until the subject ap
pears sharpest.

It is important to have an exact alignment of the
optical axis of the microscope with the central axis
of the laryngoscope." Just prior to taking the pic
ture, the anesthesiologist is asked to halt respiratory
movement of the patient temporarily and the pictures
are taken. Hold your breath at the moment of shut
ter release to insure that the camera is held very
still. Shutter speeds may be as slow as one-half or

one-fifteenth second.

At least three pictures are taken for each lar
yngeal pathology by bracketing the exposure time.
In the "aperture-preferred" automatic camera, this
can be accomplished by taking pictures at 0, + 1
and - 1 of the exposure compensation dial usually
located on the top of your camera (Fig. 3).

RESULTS

Satisfactory results were obtained in over 70 % of
the laryngeal photographs taken. Representative
color pictures of various laryngeal conditions taken
with the macrolens technique are shown in Figure 4
A-F.

Poor results were mainly due to inadequate illu
mination and poor focusing. The most common

cause was inadequate illumination. It is essential to

sufficiently illuminate the larynx either by the lar
yngoscope light or by the intensified microscope
light or by both. The standard laryngoscope light
alone was not sufficient for photography. The stan

dard laryngoscopic light with the intensified micro

scope light using the House Urban power supply
provided adequate illumination for photography.
Most of the pictures shown were taken using both .

the laryngoscope light and the intensified micro

scopic light. Unwanted light reflex from the edges
of the laryngoscope can be eliminated by using
larger magnification (400 mm objective lens with
25x magnification) or applying a bone wax over the
edges of the laryngoscope.

If the power supply to intensify the microscope
light is not available, the large Jako laryngoscope
with two fiberoptic light cables should be used.
Each cable is connected to two separate light
sources. The Dedo photographic laryngoscope pro
vided more than an adequate amount of light.

79

DISCUSSION

Although laryngeal photography with the macro

lens technique has long been used in Japan, little
has been mentioned in otolaryngologic literature.
Since this is a very useful and practical method, we

felt that it should be brought to the attention of
those who believe that adequate laryngeal photog
raphy can only be accomplished with more sophisti
cated and expensive equipment.

In order to obtain the best possible picture, it is
wise to "bracket" the exposure time. It is generally
believed that when the "aperture-preferred" auto

matic camera is used you cannot control the expo
sure time. This is not true. To intentionally overex

pose, turn the exposure compensation dial to the
plus ( + ) side. The + 1 represents one full f-stop of

overexposure. To intentionally underexpose, turn
the dial to the minus (-) side. The -1 represents
one full f-stop of underexposure (Fig. 3).

Critical focusing is very important in microscopic
photography. It is advisable to "bracket the focus."
Since the depth of focus is very shallow in micro

scopic photography, only a portion of the laryngeal
lesion may be in focus. When your focus is not cor

rect, a small lesion may be entirely out of focus.
Therefore, for the important pictures, take one pic
ture at the correct focus and two others, one slightly
closer to the subject and the other slightly away
from the subject. This can be accomplished by turn

ing the focusing dial of the microscope.

Admittedly, one cannot expect to take perfect
pictures of the larynx with this simple and inexpen
sive method. Yet, if all of the steps described in this
technique are carefully followed, satisfactory pho
tographs of the larynx can be obtained in the ma

jority of cases. With practice, you should be able to

take surprisingly good pictures comparable to those
obtained by using more expensive and sophisticated
equipment.

SUMMARY

1. The "macrolens technique" is a simple and
economical way to photograph the larynx via the
eyepiece of the operating microscope.

2. Success of this technique depends upon: a)
adequate illumination, b) critical focusing via the
viewfinder of the camera, c): stabilization of the pa
tient, the microscope and the camera.

3. This technique is relatively inexpensive and,
with practice, good results may be obtained in more

than 70 % of the cases.
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EXTENDED PARTIAL LARYNGECTOMY

DONALD C. SESSIONS, MD

ST. LOUIS, MISSOURI

This report details the diagnosis and treatment of a patient with a large T3 NoMo laryngopharyngeal cancer by combined surgical exci
sion and planned postoperative irradiation therapy. Surgical excision included a horizontal subtotal supraglottic laryngectomy combined
with a vertical hemilaryngectomy and partial pharyngectomy. The patient was reconstructed with a free sternocleidomastoid muscle

graft. The results and implications of this therapy are discussed.

Conservation surgery of the larynx refers to

surgical removal of malignant tumors involving
specific areas of the larynx with preservation of

sphincteric, respiratory, and phonatory function.
Inherent in this surgical approach is the concept
that neither cancer cure nor laryngeal function is
sacrificed at either's expense. Previous reports have
detailed both operative techniques and the immedi
ate reconstructive procedures which have been em

ployed;' Employing strict preoperative criteria,
satisfactory long-term results in the treatment of
cancer of the larynx have been reported."

Occasionally, an opportunity arises in which the
standard preoperative criteria for employing con

servation surgical techniques may be enlarged to

meet a specific patient need. This report will detail
the treatment of a patient with a large supraglottic
cancer where the indications for partial laryngec
tomy were extended.

CASE REPORT

The patient is a 56-year-old white male who
presented with a four-week history of hoarseness,
sore throat, dysphagia, and odynophagia. He was

in good physical condition except for some em

physema.
Examination in the office revealed a large ex

ophytic tumor involving the right aryepiglottic
fold, the epiglottis, the right false vocal cord, and
the right medial wall of the pyriform fossa. The

right true vocal cord could not be seen. There were

no palpable lymph nodes in the neck. There were

signs of chronic obstructive pulmonary disease.

Direct laryngoscopy confirmed the findings and
revealed the right true vocal cord was involved with
the tumor. CT scan revealed invasion into the pre
epiglottic space but no cartilage destruction.
Laryngogram confirmed the above findings and in
dicated decreased motion of the right true vocal
cord. Pulmonary function studies revealed normal

forced vital capacity, mildly decreased forced ex

piratory volume, and severely decreased minimum

midexpiratory flow rate. Arterial blood gases were

normal.

. Biopsy revealed well-differentiated epidermoid
carcinoma. The lesion was staged as a T3 NoMo tu

mor of the marginal area. The treatment plan in
volved combined surgery and postoperative irradia
tion therapy.

Surgical Technique for Resection. The surgical
approach included a low collar incision and the
raising of an inferior-based thyroid cartilage peri
chondrial flap. After a horizontal cartilage cut at
the ventricular level of the left hemilarynx, the
vallecula was entered through a left infrahyoid
pharyngotomy. Tumor removal was begun by com

ing across the left aryepiglottic fold to the anterior
commissure. Because the right true vocal cord
tumor involved the subglottic area down to just
above the cricoid cartilage, a vertical cartilage cut
was made in the midline. In order to encompass the
lesion, the patient thus underwent a subtotal
supraglottic laryngectomy for the superior margin
associated with an en bloc right vertical hemi
laryngectomy for the inferior and posterior margins
and a right partial pharyngectomy for the lateral
margin. No neck dissection was performed.

Reconstruction. The resulting defect included the
mobile left true vocal cord and the cricoid cartilage.
A major portion of the right pyriform fossa was

missing. Reconstruction of the defect began with a

cricopharyngeal muscle myotomy. A right pseudo
cord was formed from a large free flap of muscle
from the ipsilateral sternocleidomastoid muscle.
This was sutured in place between the anterior
commissure and the midline .of the cricoid cartilage
posteriorly. Attempt at marked overcorrection was

made. The pharyngectomy was closed by suturing
the thyroid perichondrium to the base of the tongue
and the lateral pharyngeal wall.
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The resected specimen included the epiglottis,
both false vocal cords, and the right hemilarynx
with its true vocal cord including the arytenoid, en

bloc with the pyriform fossa to the lateral pha
ryngeal wall. Pathologic examination revealed a

well-differentiated epidermoid carcinoma involv-
.

ing the superficial laryngeal surface and extending
from the epithelial surface of the laryngopharynx
around the cartilage of the epiglottis to involve ex

tensively the soft tissue compartment anterior to the

epiglottis. The margins of resection of the larynx
were free of tumor but the lateral pharyngeal
margin showed tumor involving the lateral margin.
Vascular invasion was present.

Postoperative Course. The wound healed per
primam and the patient underwent 6,000 rads of

planned postoperative irradiation therapy to the

laryngopharynx and both sides of the neck. He was

decannulated without difficulty at four months

postoperative. Examination of the larynx revealed a

4 mm glottic chink with good glottic closure. De

glutition was performed with little difficulty. He

spoke with a heavy whisper.
.

Follow-Up. He did well until about 11 months

postoperatively, at which time he was admitted for

aspiration pneumonia. Direct laryngoscopy at that
time revealed some atrophy of the pseudocord. This
was treated with a gastrostomy and a cartilage im

plant reconstruction of the pseudocord. Presently
he is decannulated and has a strong voice. He shows
no evidence of recurrent disease 16 months post
operatively. Because of some continued ,problems
with glottic incompetence and increased chronic
obstructive pulmonary disease it has been elected to

leave his gastrostomy tube in for an indefinite
period,

COMMENTS

This patient did well following combined sub
total supraglottic laryngectomy, hemilaryngec
tomy, and partial pharyngectomy associated with
full course postoperative irradiation therapy. The

complication of late glottic insufficiency resulting
in aspiration pneumonia was felt to be due to

atrophy of the muscle implant in the reconstructed

pseudocord. This occurred at the lIth month

postoperative and was treated with a cartilage im

plant.
Surgical treatment of postsurgical glottic in

competence has centered on Teflon" injection of
the pseudocord scar or reconstruction of a new

pseudocord. Arnold" and Lewy" have reported satis
factory results of Teflon injection for an inadequate
pseudocord after hemilaryngectomy, but both have
pointed out that the procedure is limited by the
denseness of the scar. We have noted that if there is
tissue space which will accept the Teflon, then this
is a very satisfactory approach.

For incompetent glottic insufficiency with a large
amount of tissue loss, a pseudocord must be recon

structed. Historically the glottis has been recon

structed with cartilage,":" musole.t'"?" mucosa,15-18
and skin'" with and without laryngeal stents. 15 We
have used muscle flaps':' and cartilage implants.v'?
Following the use of cartilage implant, if glottic in

competence is still present, the creation of the space
in the pseudocord where the cartilage is allows for
the future successful injection of Teflon.

This patient did well functionally until the mus

cle in the reconstructed pseudocord atrophied. In
the future, the use of a sternocleidomastoid myocu
taneous pedicle flap for this type of reconstruction

may well preclude this late complication.
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ACUTE CRICOARYTENOID ARTHRITIS: LOCAL PERIARTICULAR
STEROID INJECTION

GEORGE T. SIMPSON II, MD, MPH
BOSTON, MASSACHUSETTS
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RIVERSIDE, CALIFORNIA

PARVIZ JANFAZA, MD

BOSTON, MASSACHUSETTS

Acute cricoarytenoid arthritis is a frequent complication of rheumatoid arthritis and the most frequent otolaryngologic manifestation
of the disease. Over 25% of rheumatoid arthritis cases have discomfort from this problem. Other etiologies can produce cricoarytenoid ar

thritis. Symptoms range from mild discomfort through hoarseness to complete airway obstruction requiring emergency tracheotomy.
Chronic cricoarytenoid arthritis may result in joint ankylosis and vocal fold fixation. Single periarticular triamcinolone injections may
bring rapid and dramatic relief of the symptomatology of nonankylosed acute cricoarytenoid arthritis for periods of up to one year if other
medical management is adequate. Six cases illustrate the problem and the efficacy of this treatment methodology. Findings, pathology and

pertinent literature are discussed. Specific criteria for considering this technique are outlined. This form of therapy has not been described
previously.

The cricoarytenoid joint is a true diarthrodial
joint with both a synovial lining and fluid-filled
space within a fibrous bursa. The joint allows mo

bility of the arytenoid cartilage. Three movements
have been described: a rotatory or rocking move

ment around the joint axis, a gliding movement

parallel to the axis, and a pivoting motion around
the posterior cricoarytenoid ligament. 1 These
movements are controlled by the antagonistic con

tractions of the laryngeal musculature and the re

sultant position of the arytenoid adjusts vocal fold
position and vocal quality.

The cricoarytenoid joint is subject to pathologic
changes identical with those of diarthrodial joints
elsewhere in the body. 2.3 Inflammation of the joint
structures can develop with local infectious disease,
trauma, or with a systemic illness such as rheuma
toid arthritis. Acute inflammatory changes can pro
duce decreased mobility or fixation from local
edema and muscle splinting. Chronic inflammation
can result in ankylosis, vocal fold fixation, and air

way obstruction.

Acute cricoarytenoid arthritis may result from
direct extension of such bacterial infections as strep
tococcal pharyngitis and laryngitis, diphtheria, ty
phoid fever, syphilis, and tuberculosis. Mumps and
probably other viral infections may rarely produce
arthritis." Trauma to the joint from intubation of
the trachea or esophagus, or endoscopy may pro
duce acute arthritis as may radiation therapy.

Many systemic diseases' especially rheumatoid
arthritis, osteoarthritis, ankylosing spondylitis gout,
Reiter's syndrome, Felty's syndrome," and systemic
lupus erythematosus can produce cricoarytenoid ar-

thritis. Radiation therapy may result in chronic ar

thritis and fixation. Chronic arthritis from any
etiology may result in ankylosis. Chronic immobili
ty of the arytenoid from recurrent laryngeal nerve

palsy may also produce ankylosis."
The symptoms and physical findings differ in

acute and chronic cricoarytenoid arthritis." Exacer
bations with acute joint inflammation may obscure
the presence of chronic arthritis. There is probably
a spectrum of symptoms, physical findings and pa
thology which includes both acute and chronic cri

coarytenoid arthritis.

The symptoms of acute cricoarytenoid arthritis
begin with a sensation of fullness, tenseness, or of a

foreign body in the throat. Pain soon develops local
ly and is also referred to the ear. The pain is inten
sified with speaking, coughing, or swallowing.
Hoarseness develops with increasing inflammation.
Dyspnea and inspiratory stridor appear as arthritis
and fixation progresses. In children and occasional
ly in adults laryngotracheobronchitis and asthma
may be "diagnosed" incorrectly, when in reality,
cricoarytenoid arthritis is present.

Examination of the larynx with acute cricoary
tenoid arthritis reveals the arytenoids to be red,
swollen, and tender to palpation, either directly or

by manipulating the larynx (Fig. lA). The vocal
folds may be normal or with intact muscular inner

vation, the vocal folds will bow laterally with in

spiration.
In chronic arthritis, on the other hand, pain usu

ally is minimal or absent. Hoarseness rarely is pres
ent and then is only slight. Dyspnea results from bi-
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Fig. l. A) Acute cricoarytenoid arthritis. Note edema and petechiae of inflammation. C - Cricoarytenoid region;
P - Posterior pharyngeal wall; T - Endotracheal tube. B) Passive mobility test. Note closed forcep (F) palpating arytenoid
(A) mobility (upper arrow). G - Glottic level; T - Endotracheal tube; lower arrow - cricoarytenoid joint level.

lateral fixation, but may not be noted in a bedrid
den patient. Inspiratory stridor appears with acute

exacerbation of the arthritis, respiratory infection,
physical exertion, and when the patient is sedated
or asleep. Stridor may not be noticed if the patient
is inactive, but awake and alert. The inspiratory
stridor is frequently mistaken for asthma or chronic
bronchitis.

On examination of the larynx with chronic crico

arytenoid arthritis no obvious inflammation is seen.

The mucosa over the arytenoids may appear rough
ened and thickened. The vocal folds are narrowly
separated, and bow with inspiration if both
arytenoids are fixed. The arytenoids are immobile
and found to be fixed to the cricoid on direct palpa
tion.:'

Therapeutic measures for cricoarytenoid arthritis
are of two general types, systemic and local. 2.6 Sys
temic therapy includes antibiotics for infectious dis
ease, antitoxin for diphtheria; and corticosteroids,
antiinflammatory agents and colloidal gold for
rheumatoid arthritis. Local measures are directed
at correcting the long-term effects of cricoarytenoid
fixation, eg, tracheotomy and/or arytenoidectomy
for ankylosis and airway obstruction, and vocal fold
Teflon" injections for ankylosis with lateral fixa
tion of the arytenoid and vocal fold. No specific
local therapy has been suggested for acute or chron
ic cricoarytenoid arthritis without ankylosis.

The good success we have obtained in treating
cricoarytenoid arthritis with a new application or

variation of an old technique used for acute arthritis

in other diarthrodial joints. Our results to date are

promising.

METHODS

Patients. Six patients with rheumatoid arthritis and acute ar

thritis and inflammatory fixation (without ankylosis) of at least
one cricoarytenoid joint were selected for treatment. Three pa
tients had undergone emergency tracheotomy for acute airway
obstruction from bilateral vocal cord fixation. All patients had
had prolonged therapy with steroid and antiinflammatory agents.
All developed acute cricoarytenoid arthritis while on an otherwise
satisfactory dosage of these medications.

Technique. Before a muscle relaxant is administered or endo
tracheal intubation performed, with the patient at a light plane of

general anesthesia, direct laryngoscopy is performed. Laryngeal
muscle activity is evaluated. Deeper anesthesia and muscular re

laxation is attained and a small diameter endotracheal tube in
serted or Venturi ventilation established. Arytenoid cartilages are

palpated and mobility established (Fig. lB). A false impression of
fixation may result if too large an endotracheal tube is used. If
stridor has been present, bronohoscopy may be performed.

Triamcinolone* for injection is prepared in the strength desired
(10-40 mg/ml). A 3 or 5-ml Leuer-lock syringe is filled with triam
cinolone and attached to a straight laryngeal Teflon injection nee

dle (Fig. 2). One to two milliliters of steroid (10-40 mg) is then in

jected submucosally in the periarticular regions of the arytenoid
eminence(s) (Fig. 3). Postoperative care is as follows any en

doscopic procedure.

When arthritis etiology has been established, the procedure can

be repeated as necessary for acute relapses as an out-patient tech
nique with local anesthesia and direct or indirect endoscopic tech
nique as is indicated by the preference and experience of the
surgeon.

'Triamcinolone acetonide: Kenalog", E.R. Squibb & Sons, Princeton,
NJ; triamcinolone diacetate: Aristocort Forte". Lederele Laboratories,
Pearl River, NY.
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Fig. 2. Injection needle and syringe loaded with triamcinolone. Inset) Injection needle tip.

RESULTS

Six patients have undergone periarticular steroid
injections. Their pathology and results of treatment

are summarized in Table 1. All experienced drama
tic improvement in symptomatology. All tracheot
omized patients were decannulated: two within five

days of treatment and the other within one month.
There were no postoperative complications. One

patient died 12 months postoperatively of unrelated
causes, without recurrence of severe symptoms. The
absence of ankylosis was confirmed at autopsy. One
patient developed severe pain without fixation five
months after injection. A second injection gave
symptomatic relief for an additional eight months.
He was then lost to follow-up. One patient required
repeat injections for refixation at eight months and
remained without symptoms for 11/2 years. Two pa
tients developed mild discomfort at four and six

months, respectively, after injection, without
recurrence of fixation and have had no further in

jections. One patient had no recurrence of symp
toms. Minimum follow-up is six months, maximum
21/2 years (Table 1).

DISCUSSION

Cricoarytenoid arthritis has been recognized for
over 100 years' and intermittently described in text
books. An almost complete hiatus in discussion con

cerning this problem existed for much of the early
20th century. In the 30 years preceding the first
report of Montgomery et al" only one related report
had appeared, in 1943.9

Montgomery' brought awareness of the problem
in a series of articles. Both he and Polisar" have ex

tensively reviewed the anatomy, pathology and his
torical literature concerning the cricoarytenoid
joint and its progressive inflammatory degenera
tion. Montgomery first noted the frequency of the
problem in rheumatoid arthritis, 26 % of patients
having symptoms of cricoarytenoid involvement."
Many other reports have appeared in the otolaryn
gologic, medical and anesthesia literature.

A review of this literature revealed that, except
for hydrocortisone spray.!" no local therapy had

been described for acute arthritis fixation without
ankylosis, or for severe acute arthritis symptoms in

cluding pain. Systemic medications are prescribed
for local infections and inflammation as well as for
systemic diseases. A variety of surgical techniques
can be used to manage the complications and se

quelae: tracheotomy, arytenoidectomy, arthro
desis, and Teflon injections.

The necessity of performing an emergency tra

cheotomy four years ago on a hospital nurse of long
family acquaintance of one of the authors (GTS)
aroused an interest in the symptomatic relief of the
severe pain of cricoarytenoid arthritis. Considera
tion of steroids led to the triamcinolone compounds,
approved for local use in intraarticular injection for
acute arthritic episodes. The initial injections were

performed only for the relief of pain. The resolution
of inflammatory fixation, resumption of arytenoid
mobility and subsequent decannulation comprised
a serendipitous discovery.

While composing this paper, we have discovered
a reference in the German literature to a single case

of local steroid injection at the cricoarytenoid

;//
//

/" r Tuberculum
corniculatum

Posterior wall
of pharynx

Fig. 3. Diagrammatic illustration of injection sites.
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TABLE 1. ACUTE CRICOARYTENOID ARTHRITIS: RESULTS OF LOCAL STEROID INIECTIONS
Follow-up

Patient Age UirL Sex Disease Tracheotomy' Recurrence Repeat (monthsL
1 64 M RA Yes Mild at 6 mo 0 24

2 37 M RA No Fixation at 8 mo; none 1 (8) 26
after 2nd treatment

3 42 F RA No Mild 0 18

4 52 M RA Yes Severe pain (5 mo): none 1 (5) 13*
after 2nd treatment

5 52 F Felty's syndrome Yes None 0 12t
6 45 M Gout No None 0 12

RA - Rheumatoid arthritis.

'Lost to follow-up.
[Died of unrelated causes; no fixation at autopsy; first patient treated.

joint.!' This report described a case of complete
ankylosis of the cricoarytenoid joints with aphonia
following intubation, which was converted to near

ly normal mobility and voice using repeated trans

cutaneous transthyrohyoid membrane injections of
fludrocortisone and hyaluronidase under direct
microlaryngoscopy followed by repeated passive
mobilizations of the joints. In actuality, this
"ankylosis" may rather have been a form of inflam
matory fixation following trauma, with minimal
fibrosis, rather than being a true ankylosis.

Fludrocortisone for parenteral use is not avail
able in this country; only the oral form * is avail
able. Because of its marked effects on sodium reten

tion, its indicated use is only in the treatment of
adrenocortical insufficiency and adrenogenital syn
drome. For this reason, we believe triamcinolone
compounds are distinctly preferable.

Hyaluronidase] hydrolyzes hyaluronic acid,
markedly enhancing diffusion of injected sub
stances. It has been a relatively safe compound and
has been used to assist absorption of parenteral
medications. Its use with local steroid injections
around the cricoarytenoid joint may be valid. We
have not evaluated this medication for this use; the
triamcinolone compounds alone have provided sat

isfactory results.

As with any technique, a successful result is

dependent on careful and proper patient selection.
We believe all of the following indications or cri
teria must be met before giving consideration to the
use of the technique we have described:

1. The clinical presence of acute cricoaryten
oid arthritis with one or more of these ma

jor symptomatic manifestations must be es

tablished: inflammatory fixation, airway
compromise, or severe pain.

2. The absence of cricoarytenoid ankylosis
must be proven by the passive mobility test
of Chevalier Jackson, Sf. and W.W. Mont
gornery.?

• Fludrocortisone: Florinef®. E. R. Squibb & Sons, Princeton, NJ.
[Hyaluronidase: Wydase", Wyeth Laboratories, Philadelphia, Penn.

3. Recurrent laryngeal nerve function must

be proven with direct observation of mus

cular activity.
4. Symptoms have persisted or developed

despite careful and adequate medical man

agement of the problem.
Absolute contraindications to this technique (ex

cept for the relief of severe pain) include: 1) anky
losis of the cricoarytenoid joint; 2) recurrent laryn
geal nerve palsy; 3) other obstructive airway pa

thology; 4) active infectious inflammation; 5) laryn
geal malignancy.

With these criteria fulfulled, the technique can

be considered.

Local triamcinolone injections for acute cricoary
tenoid arthritis offer a number of advantages:

1. It is therapy delivered locally to a specific in

volved site.

2. The medication is appropriate, government
approved, and readily available.

3. All instruments are readily available in most

operating rooms.

4. No special training is necessary for an exper
ienced laryngologist.

5. Only moments are required to perform the

procedure.
6. The technique can be combined with the di

agnostic procedure.
7. The injection can be performed under local

anesthesia.

8. There is minimal risk.

9. Cost/benefit ratios are excellent, as little or

no hospitalization may be necessary.

10. Outpatient treatment is possible.
11. Patient relief is profound.

SUMMARY

A new technique is described: periarticular
triamcinolone injections, for specific treatment of
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acute cricoarytenoid arthritis and the results of a

preliminary clinical trial are reported. The anat

omy of the cricoarytenoid joint, and the etiology;
clinical manifestations and pathology of cricoary
tenoid arthritis are described. Literature discussing

the problem and its treatment is reviewed. Specific
criteria for patient selection, and indications and
contraindications for use of the technique are

enumerated. The advantages of the technique for
the patient are discussed.
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Blastomycosis is an uncommon fungal disease which may mimic carcinoma of the larynx. Physical examination may show a granular
appearance early in the disease with progression to laryngeal fibrosis. Histologic examination usually shows pseudoepitheliomatous hyper
plasia, microabscesses, and giant cells. The broad-based budding yeast organisms may be easily overlooked unless special stains are used.

Two cases of laryngeal blastomycosis which were originally treated as carcinoma are reported.

INTRODUCTION

Blastomycosis is a fungal disease which may be
mistaken for carcinoma of the larynx.":' Laryngeal
involvement is usually a sign of systemic blastomy
cosis and may occur with or without concurrent

pulmonary involvement.

Blastomyces dermatitidis is thought to reside in

the soil but only rarely have investigators been able
to culture this organism from the soil. Several small

epidemics of blastomycosis occurring in North Car

olina, Minnesota, and Illinois were carefully
studied by epidemiologists, but the source of the or

ganism could not be confirmed by culture tech

niques." Despite this lack of confirmation, evidence
from canine infections as well as analysis of human
cases points to soil enriched by bird excreta as the

probable ecological niche for this organism." In

nature, the fungus B dermatitidis grows as a

mycelium with dumbbell or lollipop-shaped spores.
These become airborne when the mycelium is dis
turbed and serve as the infecting agents. The spores
are usually inhaled into the lungs leading to the

pulmonic involvement initially. The organism con

verts to a budding yeast phase in infected mam

mals.

Case reports show a 9:1 male predominance.t'
Bird hunters seem to be unusually susceptible to the
disease." The incidence of blastomycosis is much less
than histoplasmosis or coccidioidomycosis, al
though true incidence figures are not available be
cause it is not a reportable illness in most states.

CLINICAL PRESENTATION

Blastomycosis may present as either an acute

pneumonia or as a chronic disease of insidious on

set. In epidemics the disease usually presents with
an abrupt onset of high fever, productive cough,

myalgia, arthralgia, and sometimes erythema nodo
sum. Usually this form of acute pulmonary infec
tion is self-limited and requires no specific treat

ment, but occasionally a patient will develop pro
gressive pulmonary or extrapulmonary disease, re

sulting in death.

The patients with blastomycosis of insidious onset

deny symptoms of acute pneumonia and may pre
sent instead with a chronic productive cough, blood
streaked sputum, weight loss, malaise, anorexia,
low grade fever, and anemia. Chest roentgeno
graphic findings are not diagnostic. Pulmonic infec
tion frequently leads to hematogenous dissemina
tion throughout the body. More than 60 % of symp
tomatic patients have the disseminated form of the
disease.

Virtually any organ system may be affected by
the disease, with skin as the most frequent site of
dissemination. Large verrucous skin lesions or local
ized chancriform lesions from direct inoculation oc

cur which clinically and sometimes microscopically
look like carcinoma. Other body parts involved in
clude the bones, genitourinary system, central ner

vous system, and upper respiratory system.

Laryngeal Involvement. The most common pre
senting complaint of patients with laryngeal blasto
mycosis is persistent hoarseness. S.6 With early dis
ease one may see an inflammatory stage in which
the laryngeal mucosa develops an erythematous
granular appearance with multiple gray pinhead
microabscesses. This progresses to a grayish, nod
ular pattern. Ulcerations may develop and are cov

ered by a thin, gray membrane. As the disease pro
gresses, fibrosis occurs, producing fixation of the
vocal cords with resulting vocal cord obstruction
and eventually laryngeal stenosis. In the far ad
vanced case, multiple laryngocutaneous fistulae
may develop.'

From the Department of Otolaryngology and Maxillofacial Surgery and the Department of Pathology, University of Arkansas Medical Sciences Cam
pus, Little Rock.
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Fig. 1. Epiglottis specimen with ulcerative lesion of the
tip. Epiglottis was cut to look at depth of invasion and re

sutured.

Laboratory Diagnosis. The blastomycosis com

plement fixation test is unreliable." Most patients
with blastomycosis have a negative complement fix
ation test. Moreover, a positive test is not specific
for blastomycosis. The blastomycosis skin test also

gives equivocal results even in confirmed cases."

With pulmonary involvement, the diagnosis is

usually made by sputum culture and smear. The
disseminated lesions are diagnosed by culture and
tissue examination. The organism grows in the yeast
phase on Sabouraud agar medium at 37 C and

plates should be kept four weeks before a negative
growth is reported.

CASE REPORTS

Case 1. This white male patient was 53 years old when he pre
sented with a one-year history of sore throats and hoarseness. He
had a 40-pack/year smoking history. Indirect laryngoscopy re

vealed a lesion of the epiglottis, which was thickened, granular,
and ulcerative (Fig. 1). He had a 2 em node in the left mid

jugular area. The initial impression was a T2, N1, MO squamous
cell carcinoma of the supraglottic larynx.

A direct laryngoscopy was performed and a biopsy done. The
frozen section diagnosis was squamous cell carcinoma. A supra
glottic laryngectomy and bilateral modified neck dissections were

carried out. Five months after surgery the patient returned, again
complaining of a sore throat. Biopsy of an ulcerated hypo
pharyngeal lesion revealed pseudoepitheliomatous hyperplasia
and occasional granulomata. One year postoperatively the pa
tient returned with bilateral serous otitis media. Biopsies of a

nasopharyngeal lesion revealed chronic inflammation. The pa
thologist decided to review the biopsies and the material from the

supraglottic laryngectomy and felt that the original laryngeal le
sion was not carcinoma but blastomycosis.

Further questioning of the patient at this time revealed that a

skin lesion had been removed from his thigh three years previously
and he had been told that it was a fungus infection. His chest

x-rays were all interpreted as normal.

The patient was treated with a total dose of 1,800 mg of am

photericin B over five months. In April 1980 the patient was do
ing well with no significant abnormalities noted on his exam.

Case 2. This 65-year-old white male presented at the University
Hospital in August 1974 with a history of hoarseness of six months
duration. He had raised chickens and done gardening for years
and had a history of excessive smoking. Direct laryngoscopy
revealed diffuse granular, edematous changes in most of the en

dolarynx. Biopsy was interpreted as chronic inflammation with

"dysplastic" squamous epithelium. Because of his persistent
hoarseness and abnormal-appearing larynx, he had four repeat
laryngoscopies over the following two years. The larynx con

tinued to show edema, with granular lesions which were becom

ing nodular. The repeat biopsies were interpreted as showing in

flammation, necrotic debris, and "atypical" or hyperplastic squa
mous epithelium. Cultures were performed for fungi and tuber
culosis and were negative. Tomography demonstrated that the
mass on both cords had enlarged and extended both infraglottical
ly and supraglottically.

In September 1976 a presumptive diagnosis of squamous cell
carcinoma was made and the patient underwent a full course of

radiotherapy (6,500 rads). After treatment the patient continued
to have progressive problems with his larynx. He was seen in Jan
uary 1979 with airway obstruction requiring a tracheostomy. Di
rect laryngoscopy revealed a small, scarred epiglottis with diffuse
nodular and fibrotic changes ofthe larynx. The vocal cords were

partially fixed and difficult to expose because of fibrosis of the

larynx. Biopsy at this time revealed inflammatory changes with
numerous giant cells and obvious fungi. Review of the preceding
biopsies showed occasional fungi resembling Blastomyces in each.

His chest x-rays were consistent with a granulomatous process.
From August 1973 until 1976 a progressive, bilateral, apical fi
bronodular pattern with cavitation developed. Hilar and peri
hilar calcific densities were felt to be secondary to old granulo
matous disease, possibly histoplasmosis. From 1976 to 1978 a

generalized interstitial fibrosis developed during healing with

scarring of the cavitary areas. These changes were consistent with
chronic blastomycosis or tuberculosis, or a combined infection,
which has been reported.

Fungal serologies for histoplasmosis, blastomycosis, and coc

cidiomycosis were negative. Urine and prostatic cultures for fungi
were negative.

In January 1979 the patient was treated with amphotericin B to

a total dose of 1,800 mg over four months. By July 1979 indirect

laryngoscopy revealed marked improvement of the larynx and,
although there was an adequate airway, there were no obvious le
sions but the larynx appeared fibrotic. The vocal cords had nearly
normal mobility.

PATHOLOGY

In the first case the tissues from the epiglottis and
hypopharynx showed changes typical of infection
with Blastomyces (Fig. 2A). There was a hyper
plastic squamous epithelium which extended in ir

regular bands through a stroma dominated by
chronic inflammatory cells. Collections of acute in

flammatory cells formed intraepithelial microab
scesses and giant cells were present within these
microabscesses (Fig. 2B). Organisms with the mor

phologic features of B dermatitidis were noted fre
quently. With hematoxylin and eosin (H & E) these
organisms appeared as lightly stained, thick-walled
structures and were usually within the cytoplasm of
giant cells. With periodic acid-Schiff (PAS) or silver
methenamine (Gomori) stains, the characteristic
10-15 fJ.m thick-walled ("double contoured") organ
isms with broad-based budding were easily demon
strated (Figs. 3 and 4).

In the second case the diagnosis was more dif
ficult. The final biopsy revealed pseudoepithelio-
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Fig. 2. Pseudoepitheliomatous hyperplasia surrounded by chronic inflammatory cells. A) a - hyperplastic epithelium;
b - microabscess; c - chronic inflammatory changes. B) a - microabscess; b - giant cell.

matous hyperplasia, inflammatory infiltrates, and

giant cells. The findings were very similar to those
in the first case. A search for fungal organisms
revealed not only 10-15 /Lm thick-walled budding
fungi characteristic of Blastomyces but also numer

ous 2-3 /Lm forms which resembled histoplasmosis
(Fig. 5). The previous laryngeal biopsies were

reviewed and revealed at least one organism on

each biopsy. However, microabscesses and giant
cells were not apparent and the inflammatory in
filtrate was not as marked as in Figure 2A.

The organisms found on all biopsies except the
final one were of the large, thick-walled type and
no small, histoplasma-like organisms were seen.

The fungi were often- found in the midst of necrotic

Fig. 3. PAS stain demonstrating 10-15ttm thick-walled
blastomyces organisms with broad-based budding.

debris without surrounding giant cells or inflam

matory infiltrates.

DISCUSSION

In the first case the frozen and permanent sec

tions were initially interpreted as squamous cell car

cinoma because of the marked pseudoepithelioma
tous hyperplasia with atypia. The patient was

treated with a supraglottic laryngectomy because
the clinical findings also were compatible 'with
cancer. It was a year later, after continued prob
lems resulted in a review of the previous tissue by an

astute pathologist, that the Blastomyces organisms
were noted. Special stains using PAS demonstrated
the organisms easily. This patient had normal chest

Fig. 4. Silver methenamine stain demonstrating blasto
myces organisms.
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Fig. 5. Two forms of blastomyces organisms (H & E
stain): the 10-15!Lm thick-walled fungi (white arrows) and
the 2-3 !Lm histoplasmosis-like forms (black arrows).

x-rays, but in all probability he initially had a

pulmonary infection with seeding of the skin of his
thigh and of his larynx and spontaneous resolution
of the pulmonary infection. We cannot rule out pri
mary laryngeal involvement. Primary skin involve
ment is rare and has been described only in persons
who were accidentally inoculated.

In the second case, the problems and diagnosis
were more complex. Because of the progressive lar
yngeal disease and the diagnosis of atypia, it was
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felt that this patient probably had a verrucous type
carcinoma. Rather than do a total laryngectomy
without a firm diagnosis, the treating physician
elected to administer full course radiation to the
larynx. The final diagnosis did not become evident
until over four years later when his eighthlaryngeal
biopsy revealed obvious fungal organisms. This pa
tient had definite pulmonary disease throughout all
of his laryngeal problems which was most likely
secondary to blastomycosis. In this case the lungs
were thought to be the primary site of infection,
with secondary involvement of the larynx.

Both cases had findings in almost all of the biop
sies which were typical of infection with Blas
tomyces and should have made the pathologist sus

pect this diagnosis. These suspicious findings were

pseudoepitheliomatous hyperplasia, chronic in

flammatory changes, microabscesses, and giant
cells. When these findings are present with no ob
vious carcinoma noted, the use of PAS or silver
methenamine stains will demonstrate the broad
based budding spores of Blastomyces organisms, if
present.

The treatment of laryngeal blastomycosis is ad
ministration of amphotericin B.4.8 This drug usually
causes nausea, vomiting, chills, and frequently
reversible renal insufficiency. Treatment involves
intermittent administration of amphotericin B in

travenously over several months. Prior to the advent
of effective antifungal drugs, disseminated blasto
mycosis was usually a fatal disease."

SUMMARY

Two patients were presented with blastomycosis
of the larynx which had been misdiagnosed as

squamous cell carcinoma. The serious clinical con

sequences of an erroneous diagnosis of squamous
cell carcinoma are easily appreciated. Blastomy
cosis is a progressive and often lethal disease if un

treated. One should always consider blastomycosis
in patients who continue to have laryngeal prob
lems and the histologic picture reveals pseudoepi
theliomatous hyperplasia, chronic inflammatory
changes with intraepithelial microabscesses and
giant cells.
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Chondrosarcoma of the larynx is a rare malignant tumor sometimes encountered by otolaryngologists. Since they are usually of low

grade malignancy, total laryngectomy is indicated only in cases of high grade malignancy or where total excision by conservative (partial)
laryngectomy is not feasible. This paper reviews chondrosarcoma of the larynx, discusses a patient who developed this tumor, and describes
a method of conservative surgical excision and laryngotracheal reconstruction when the tumor involves the cricoid, the most common site
of occurrence in the larynx.

Chondrosarcoma of the larynx is a rare form of
sarcoma sometimes encountered by otolaryngolo
gists. Since it is usually of low grade malignancy,
the methods of treatment applied to most sarcomas,

ie, chemotherapy, irradiation, and radical surgery,
do not apply. Total laryngectomy may be required
for high grade malignant tumors, recurrent lesions,
or in those cases where total excision by conserva

tive laryngeal surgery is not feasible. Nearly all

laryngeal chondrosarcomas can be managed success

fully by excision through laryngofissure, thy
rotomy, or partial laryngectomy. This paper re

views laryngeal chondrosarcoma, discusses a pa
tient who developed this tumor, and describes a

method of conservative surgical excision and
laryngotracheal reconstruction when the tumor in
volves the cricoid, the most common site of occur

rence in the larynx.

INCIDENCE

Approximately 58 laryngeal chondrosarcomas have
been reported in the past 80 years,

1-16 and it was not

until 1935 that New13 referred to the malignant
tumor of laryngeal cartilage as chondrosarcoma. In
most published series chondrosarcomas are grouped
with other cartilaginous tumors of the larynx, mak
ing the exact incidence difficult to determine, and
several cases have been reported more than once.

Of the 58 definite cases reviewed, the average age
was 58 years (range 33-91) with 43 males and 15
females developing the tumor.

CLINICAL FEATURES

The most common presenting symptom was hoarse
ness in 40 cases, dyspnea in 14, dysphagia in 2, and
an anterior neck mass in 2 cases. Many patients had
both hoarseness and dyspnea and several had dys
phagia as well. These symptoms had been present

from one month to eight years with nearly all being
present more than six months. Since most of these
tumors grow slowly intraluminally, the signs and
symptoms are easily understood and relate to the
size and location of the tumor within the larynx.

LOCATION

Seventy-eight percent (45 of 58) of these tumors

arose from the cricoid, usually the posterior or

posterolateral areas. Nine (15 %) arose from the

thyroid cartilage, three from the arytenoids and one

was reported as arising in the vocal cord. No cases

of epiglottic chondrosarcoma were reported.
If the tumor grows externally it is usually firmly

attached to the thyroid cartilage. More commonly
the external appearance of the patient is unre

markable. Indirect laryngoscopy may show partial
or complete vocal cord paralysis due to pressure and
size of the lesion. Most often only a subglottic mass

covered with mucosa is seen. At this point the dif
ferential diagnosis is between benign lesions such as

amyloidosis, laryngeal cyst, laryngoceles, neurilem
moma, and fibroma, or malignant lesions such as

carcinoma or the various sarcomas.

RADIOLOGIC APPEARANCE

The tumor can be shown by soft tissue x-ray tech
niques, xeroradiography, tomography, and laryn
gogram. These are not diagnostic and usually serve

only to confirm and document the clinical impres
sion of a mass in the subglottic area. Occasionally
x-rays may show calcification.

DIAGNOSIS

Direct laryngoscopy with biopsy is the usual
method of diagnosis. Occasionally biopsy of the
firm, cartilaginous tumor mass is very difficult.

From the Division of Head and Neck Oncology, Department of Otolaryngology and Maxillofacial Surgery, University of Virginia Medical Center,
Charlottesville, Virginia.
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TREATMENT OF LARYNGEAL CHONDROSARCOMA

Fig. 1. Photomicrograph of chondrosarcoma. Note
binucleated cells. (x400)

Usually, however, a biopsy specimen can be ob
tained for histological evaluation.

MICROSCOPIC PATHOLOGY

Lichtenstein and Jaffe'" listed the histological
criteria: 1) irregularity in the size of the cells and
their nuclei; 2) increased numbers of cells;
3) hyperchromatic nuclei; 4) giant cartilage cells
with single or multiple nuclei and/or clumps of
chromatin (binucleated cells) (Fig. 1).

Laryngeal chondrosarcomas tend to be diagnosed
as benign chondromata and the correct diagnosis is
sometimes not made until they recur. It is fortuitous
that both lesions are treated the same initially.
These tumors can be graded by Broder's classifica
tion depending on cellularity, mitoses, and nuclear
size. In chondrosarcomas located throughout the
body, there is a correlation between classification
and metastatic activity. For fxample, of two
series'V'" totaling 351 cases from all sites in the
body, 50% were grade I, 39% grade II, 11 % grade
III, and none grade IV. Metastases did not occur in

any grade I lesions; they occurred in 10 % of grade
II and 71 % of grade III lesions. Five-year survival
was likewise correlated (Table 1). It is reasonable to

assume these correlations exist for the larynx als�.
Most laryngeal chondrosarcomas are low g�ade

malignancies and rarely metastasize. However, :3 of
the 58 patients reviewed did develop metastases; 1

patient" developed cervical lymph node and
pulmonary metastases two. years following total

laryngectomy necessitated by recurrence of the

primary tumor five months after excision via

laryngofissure. He also had a tumor embolus in the
renal artery which led to a kidney infarct. Another
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TABLE 1. SURVIVAL

Grade 5 yr (%) 10 yr (%)
90 83

II 81 64

III 43 29

patient" also developed pulmonary metastases 11
months following total laryngectomy necessitated
by recurrence of the primary tumor seven months
after resection via laryngofissure. The third case"
was a 71-year-old female who developed a local re

currence 23 years after a local resection. She was

treated with a tracheotomy and irradiation but suc

cumbed seven years later (30 years after the pri
mary diagnosis) of laryngeal airway problems. The
histological grading of these tumors could not be
obtained.

MANAGEMENT

Airway problems must be managed first, and a

tracheostomy may be required prior to performing
a direct laryngoscopy and biopsy to make the diag
nosis. After the diagnosis is established, it must be
determined if the tumor is of high or low grade
malignancy. Most pathologists can make this deter
mination, given sufficient tissue. If a particular
pathologist cannot, the tissue can be sent for review
and confirmatory diagnosis at any number of major
medical centers. The patient is not harmed by this
delay; in fact, he will be much better served. If the
tumor is of high grade malignancy, total laryngec
tomy may be indicated. The number of cases is so

small as to make this recommendation debatable.
We recommend total laryngectomy for high grade
chondrosarcoma.

Fortunately, most (95 %) are of low grade malig
nancy. Laryngofissure and/or thyrotomy with com

plete excision of the lesion and its base (partial
laryngectomy) is required. Seventy-eight percent
occur in the cricoid (usually posterior or postero
lateral), and many surgeons are reluctant to resect

adequate amounts of the cricoid, the keystone of the
larynx. This fact may account for the high inci
dence of recurrence following laryngofissure (gen
erally 60 %; 100 % in one series of six patients). In

spite of this high recurrence rate, most surgeons still
prefer laryngofissure and excision since the recur

rences, which sometimes occur years later, are lo
cal, usually slow growing, and can be managed by
further conservative surgery.

Some patients in this serie-s had tumors so exten
sive that total laryngectomy was required to ensure

complete removal.

In this series of 58 patients, 42 had laryngo
fissure/thyrotomies and/or partial laryngectomies,
10 had total laryngectomies initially (and at least 4
more had total laryngectomies after recurrence), 1
had endoscopic removal of a small tumor, 2 had
tumors excised from the external surface of the
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Fig. 2. A) Line drawing of larynx showing tumor loca
tion and proposed lines of resection. B) Drawing of pro
posed resection on exposed larynx.

thyroid cartilage, and 3 had only palliative treat

ment (two tracheostomies and one gastrostomy).
Several patientsv":" had irradiation with no ap
parent beneficial effect.

CASE REPORT

A 47-year-old white female was referred to the University of

Virginia Medical Center on July 19, 1979, for evaluation of a re

current anterior neck mass and increasing dyspnea. She had had a

partial thyroidectomy for goiter 15 years earlier and had done
well until two years prior to admission when she noticed the onset

of stridor, exertional dyspnea, and a slowly enlarging neck mass.

Examination by the local otolaryngologist confirmed a bilaterally
enlarged thyroid and a subglottic mass. She was also an insulin
dependent diabetic.

Physical examination was unremarkable except for stridor,
dyspnea, a markedly enlarged, firm thyroid and a mass attached
to the right posterolateral subglottic area. Both vocal cords moved
well.

Admission laboratory studies included a hemogram, urinalysis,
chest x-ray, thyroid function studies, and SMA-12; results were all

Fig. 3. Drawing of specimen and laryngeal defect.

Fig. 4. A) Drawing and B) photograph of epiglottis be
ing retracted after dissection.

within normal limits. A xerogram of the neck confirmed the mass

in the subglottic region.
On July 20, 1979, the patient underwent a tracheostomy under

local anesthesia, and, under general anesthesia, a direct laryngos
copy and excisional biopsy of the subglottic mass and a total

thyroidectomy. The mass was pedunculated, firm, and gritty but
did not appear cartilaginous grossly. It was attached to the right
posterolateral cricoid and first tracheal ring (Fig. 2A). At this
point, we felt we were dealing with a thyroid lesion which had ex

tended into the laryngotrachea.
The thyroid was then approached and upon exposing it, there

appeared two large, purplish-tan lobes of tissue measuring 3 x 2 x

2 cm on the left and 5 x 3 x 2.5 ern on the right. There was little or

no resemblance to a normal thyroid and the tissue appeared to be

growing into the right cricothyroid membrane in the area where
the endolaryngotracheal mass previously had been removed.

Histological diagnosis of the subglottic mass was grade I chon
drosarcoma, and nodular goiter with Hashimoto's thyroiditis of
both thyroid lobes.

Postoperatively the patient did well, was discharged on July 24,
1979, on thyroid replacement therapy, and was scheduled for
readmission on August 9, 1979, to undergo definitive laryngeal
surgery.

On August 10, 1979, general anesthesia was administered via
an endotracheal tube through the tracheostoma and an apron flap
was elevated. Upon elevating the flap a 2 ern nodule in the
thyrohyoid area was noted. It was similar clinically to the
previous thyroid tissue, and frozen section diagnosis confirmed
Hashimoto's thyroiditis in this thyroid remnant in the area where
one usually finds a thyroglossal duct cyst.

.

A laryngofissure was performed, carried through the cricoid
and first tracheal cartilage. The incisions were carried horizontal
ly between the first and second tracheal rings and just above the
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Fig. 5. A) Drawing and B) photograph of epiglottic flap
trimmed and sewn in position.

right true vocal cord (Fig. 2B). The incision was then made ver

tically in the interarytenoid area and carried down through the
first tracheal cartilage, veering slightly to the left of midline in the
area of the tumor. Frozen section confirmed the margins were

free of tumor.

A rather large defect consisting of most of the right thyroid car

tilage, the right half of the cricoid, and the right half of the first
tracheal cartilage then existed (Fig. 3). To close this, the epiglottis
was detached from its left lateral attachments and its base but its

right lateral attachments, including the right aryepiglottic fold,
were preserved (Fig. 4A,B). The fold was rotated 1800 inferiorly
and the mucosa of the lingual epiglottic surface incised in a "T"
fashion and elevated. The tip of the cartilage was squared and the
mucosa sutured to the remaining laryngotracheal mucosa with
submucosal sutures (Fig. 5A,B). A laryngeal stent was placed
prior to closure, the cartilage was reinforced by suturing, and a

portion of the right sternomastoid muscle was turned over the
suture lines and sewn in place (Fig. 6A,B). The apron flap was

closed.

The patient did well postoperatively until the fourth day when
she coughed vigorously and expelled the stent. This did not delay
convalescence and by the seventh postoperative day, her naso

gastric tube was removed and she was started on oral feedings
without aspiration. She was discharged on the eighth postopera
tive day with a tracheostomy tube in place.

The patient was seen 12 days after discharge and the tra

cheostomy tube was replaced with an Olympic® button. She
could talk with the button occluded but could not breathe. When
seen two months later, she was wheezing, and the Olympic but
ton was replaced with a number six tracheostomy tube. Xerogra
phy of the larynx showed distortion of the subglottic area, and she
was readmitted for a direct laryngoscopy.

Upon inspecting the larynx directly, a flap of tissue protruding
from the right portion of the larynx was noted to be occluding the

airway. This was removed by microdissection. After removing

Fig. 6. A) Drawing and B) photograph of portion of ster
nocleidomastoid muscle sewn in place over epiglottic flap.

this flap, the larynx appeared relatively normal except for the por
tions of the epiglottis, which was well healed. There was no

evidence of tumor.

Following discharge, the patient was seen in one month and

again in three months. Her voice is satisfactory and she has
returned to normal activity. She can perform tasks which she has
been unable to do for more than a year. Although she has a partial
airway, it is not sufficient to allow decannulation. Inspection of
the larynx shows insufficient abduction of the left cord on inspira
tion, but good adduction on phonation with the left cord abutting
the epiglottic flap, producing the voice. A laryngoplasty to allow
decannulation and tracheostomy closure is planned in June.

Comment. This patient illustrates most of the
features of laryngeal chondrosarcoma. The lesion
arose from the cricoid; it was slowly progressive for

approximately two years, with dyspnea being the
main symptom.

The tumor was classified as low grade malignan
cy and resection via a laryngofissure approach end

ing with a partial laryngectomy is likely to be
curative. Reconstruction with a composite epiglot
tic flap offers some hope for a relatively normal,
functioning larynx, but with removal of more than
50 % of the cricoid, the prospect of both normal

respiration and normal speech is minimal.
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AIRWAY OBSTRUCTION IN A HEMOPHILIAC CHILD
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The hemophiliac patient is in constant danger of death from hemorrhage. The danger of bleeding into the submucosal areas of the up
per aerodigestive tract, however, does not primarily lie in the blood loss but rather is due to compression and edema of the upper airway.
The treatment of choice, in addition to the direct treatment for the specific clotting factor deficiency, is elective nasotracheal intubation,
since in most cases this interstitial bleeding, resulting in airway compromise, recedes in four to five days.

The hemophiliac patient is in constant danger of
death from hemorrhage. The hemorrhage, which
bleeds into the submucosal areas of the floor of the
mouth, pharynx and larynx, does not endanger life
primarily because of blood loss, but rather due to

compression and edema of the larynx and upper
trachea, resulting in asphyxia.

A case is presented with review of the literature
to illustrate the complexity of the problem and the
proper multidisciplinary approach needed for suc

cessful management of such cases.

CASE REPORT

A five-year-old black male with severe hemophilia A presented
to the emergency room with a two-day history of increasing sub
mandibular swelling without antecedent trauma. Dysphagia,
dysarthria and slight hoarseness were noted by the mother.
Physical examination revealed an apprehensive youngster in no

respiratory distress, with normal vital signs and no fever. The
floor of the mouth was tense, ecchymotic and swollen, and a soft
mass involving both submandibular and submental 'triangle was

seen. Hemoglobin was 10.1 gm % with hematocrit of 29.5% and
the prothrombin time was 87.9 seconds (normal = 26-34

seconds). This patient had less than 1 % of the normal levels of
factor VIII and also had antifactor VIII antibodies (last titer

1:16). Lateral neck film showed a markedly swollen epiglottis
(Fig. 1). He was started on cryoprecipitated factors II, VII, IX
and X (Proplex'", Hyland Co.) 50 mg/kg every six hours, but the

swelling of his neck and floor of the mouth increased with in
volvement of the base on the tongue, causing some respiratory dif
ficulty. Because of progression of his symptoms, elective naso

tracheal intubation was carried out with inhalation induction and
anesthesia (NzO, Oz, halothane). The base of the tongue
valleculae and epiglottis were very ecchymotic and edematous,
and the interior of the larynx could not be visualized, so that the
intubation was performed with the otolaryngologist guiding the
tube and the anesthesiologist listening for breath sounds.

The patient did well postoperatively although his neck swelling
increased considerably for one day, in spite of large doses of
cryoprecipitated factors II, VII, IX, and X and epsilon amino

caproic acid" (to minimize the risk of fibrinolysis). By the fifth

day, the swelling decreased considerably and he was extubated

under general anesthesia. The oral cavity, hypopharynx and

larynx, except for the vocal cords, showed only minimal ec

chymosis.

DISCUSSION

Spontaneous submucosal bleeding in the floor of
the mouth, pharynx and larynx is uncommon in he
mophilia. Lewis,' reporting on the cause of death of
28 hemophilia patients in a series of 310 patients,
described only one such case. The outcome of sub
mucosal bleeding in the upper aerodigestive system
is unfavorable, as shown by the 12 cases that have
been reported in the English literature. One patient
died from the rapid development of submucosal
pharyngolaryngeal bleeding, which blocked the air

way before help could be given." Five':" patients
had whole blood transfusion, four of whom sur-

Fig. 1. Lateral neck film showing markedly swollen
epiglottis (arrow).• Amicar'", Lederle Laboratories, Wayne, NJ.

From the Department of Otolaryngology, University of Pittsburgh School of Medicine, Children's Hospital of Pittsburgh, Pittsburgh, Pennsylvania.
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tissues of the neck or in the mouth, it is better to

provide an alternate airway when this can be ac

complished as an elective procedure, rather than
wait until the child is in severe respiratory distress.
This should be done with inhalation induction and
anesthesia without use of muscle relaxants. Intuba
tion in such cases is always difficult and usually ac

complished without direct visualization.

Since the interstitial submucosal and subcutane
ous bleeding in the hemophiliac resolves in two to
five days, we feel that nasotracheal intubation is

preferable to tracheotomy because the incision and
dissection will result in a wound which may bleed
and granulate, thus increasing the need for pro
longed hospitalization and replacement of coagula
tion factors.

98 STANIEVleR ET AL

vived and onel died of overtransfusion. Five pa
tients had tracheostomy':" to relieve the airway
obstruction but four died, and two patients':" sur

vived following oral and nasotracheal intubation.

In most cases, the symptoms and signs of impend
ing airway obstruction in the hemophiliac develop
slowly over hours and occasionally, even days. Such
patients, complaining of dysphagia, dysarthria or

sore throat with or without fever, should be ad
mitted to the hospital. Lateral neck films are very
helpful, especially in those cases where, because of
the swelling of the floor of the mouth and tongue,
the hypopharynx and larynx cannot be properly as

sessed. The patient should be given the benefit of
the direct treatment for the specific clotting factor
deficiency. If swelling increases either in the soft

REFERENCES

1. Lewis JH. Causes of death in hemophilia. JAMA 1970;
214:1707.

2. Davidson CS, Epstein RD, Miller GF, Taylor FHI. Hemo
philia; clinical study of 40 patients. Blood 1949; 4:97-119.

3. Baird KH, Meyer SF. Severe sublingual and paratracheal
hemorrhage in hemophilia with recovery following tracheotomy.
J Pediatr 1943; 23:90-7.

4. Edwards AR. Death from respiratory obstruction in hemo
philia. Med J Aust 1951; 1:227-8.

5. Boyd WHF. Respiratory obstruction in hemophilia recov

ery after intubation. Lancet 1950; 1:302.

6. McDonald AC, Robson JG, Wapshaw H. Hemophilia with
respiratory obstruction. Br Med J 1953; 1: 1144-6.



CANDIDA LARYNGITIS IN CHRONIC MUCOCUTANEOUS CANDIDIASIS

ITS ASSOCIATION WITH CANDIDA ESOPHAGITIS
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Four patients with chronic mucocutaneous candidiasis (CMC) underwent esophagoscopy and microlaryngoscopy. Cultures were ob
tained by biopsy of the larynx and the esophagus. Three of the four patients with laryngeal disease proven by laryngoscopy and culture also
had extensive esophageal disease. One patient with a normal larynx by examination and culture also had a normal esophagus. There ap
pears to be a good correlation between the presence of laryngeal and esoph�gef1l disease.

Chronic mucocutaneous candidiasis (CMC) , a

defect in cell-mediated immunity, is characterized
by infection of the mucous membranes, skin, hair,
and nails.' Although these infections may heal
without a trace, scarring can be the end result.
When extensive infection involves an organ such as

the esophagus, the resulting stenosis presents a dif
ficult management problem. Since early treatment

prevents extensive esophageal disease and probably
limits scarring in the esophagus, early diagnosis of
esophageal involvement and prompt treatment is

important. Unfortunately the symptoms of disease,
such as dysphagia, are not necessarily accurate

guides in determining the extent of disease. Because
of this, esophagoscopy has been frequently used in
the evaluation of CMC patients, even those without
esophageal symptoms. Although the same rules of
early diagnosis and prompt treatment no doubt ap
ply when the disease involves the larynx, laryngeal
examination is apparently infrequently done. In

fact, most of the reports of laryngeal CMC have not
included a description of the larynx.":' Despite the
scarring and hoarseness which may occur with lar
yngeal involvement, the more life-threathening se

quela is that which produces esophageal stenosis.

Monitoring the disease as it affects the esophagus
would be easier if there were a correlation between
esophageal and laryngeal infection. Although esoph
agoscopy is the definitive procedure to determine
the extent of Candida involvement, the study of Ko

bayashi et al" provided an opportunity to compare
laryngeal and esophageal disease in the same pa
tient and to see if the more easily examined larynx
can act in any way as a mirror to the esophagus.

METHODS

Four patients with the diagnosis of CMC ranged in age from 11
to 17. Although dysphagia was present in three of the four pa
tients, hoarseness was not a constant symptom in all four patients.
Direct microlaryngoscopy was done at the time of a fiberoptic

esophagoscopy. Fungus cultures were obtained by biopsy of the
vocal cords and biopsy of the esophageal wall.

RESULTS

Three patients with symptoms of dysphagia had
visual evidence of esophagitis and laryngitis, while
one patient who had no dysphagia had a normal
larynx and esophagus. Candida albicans was ob
tained by biopsy of the esophageal wall and the
vocal cords in each of the three patients with ob
vious esophageal and laryngeal disease. In the one

patient with no evidence of disease the organisms
failed to grow from the biopsies of the vocal cord
and esophagus.

One patient underwent a combined esophago
scopy and microlaryngoscopy following treatment
with amphotericin B. There was no evidence of
laryngitis in this patient and C albicans failed to

grow from the laryngeal biopsy. There was minimal
esophageal involvement with C albicans.

DISCUSSION

In this small' group of patients, there appears to

be a good correlation between infections of the lar
ynx and the esophagus. Three patients with esopha
geal disease had visual evidence of laryngitis and
biopsy proven Candida infection. One patient with
no evidence of esophageal disease had a normal
larynx. The larynx of a patient who was treated
with amphotericin was not infected with Candida,
and its appearance was normal. Although there was

some esophageal disease in this patient, the extent
of involvement was minimal, Although esophago
scopy is the procedure of choice to determine how
much of the esophageal mucosa is involved, the ap
plication of laryngoscopy may prove a useful ad
junct in the management of these patients.

From the Department of Surgery, Division of Head and Neck Surgery; and the Department of Pediatrics, Divisions of Allergy and Immunology, and
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REPAIR OF SUPRAGLOTTIC LARYNGEAL STENOSIS WITH
POSTCRICOID INVOLVEMENT

A CASE REPORT

PATRICK J. DOYLE, MD

VANCOUVER, BRITISH COLUMBIA, CANADA

A supraglottic stenosis with postcricoid stenosis was successfully corrected in a single stage procedure by excising the scar tissue and the
arytenoid cartilage and the use of mucosal flaps to recover the right side of the larynx and postcricoid area. By obtaining good mucosal ap
proximation without tension the need for a free skin graft or mucosal graft was avoided.

Some patients suffering from posttraumatic
laryngeal stenosis present with an associated post
cricoid stenosis.

A 23-year-old male was involved in a motor vehi
cle accident in September 1978. He suffered a frac
tured mandible and a laryngeal fracture. An im
mediate tracheotomy was performed and the man

dibular fracture repaired by open reduction and
wiring. The mandible healed uneventfully but he
could not be extubated and was therefore referred
to an otolaryngologist two months after the original
injury.

He then presented with almost total obstruction
of his laryngeal airway, a very weak breathy voice,
inability to swallow solids and aspiration of liquids.
A direct laryngoscopy was described as showing
"extensive synechiae at the glottis and a subglottic
granuloma. The granuloma was removed." There
was no change in his condition during the ensuing

months and he was referred for further evaluation
and treatment in April 1979.

Indirect laryngoscopy revealed severe distortion
of the supraglottic larynx with displacement of the
epiglottis to the left (Fig. 1A). A supraglottic
stenosis prevented visualization of the vocal cords.
Tomography showed severe distortion of the right
side of the larynx. Direct laryngoscopy was per
formed and the subglottic larynx was examined
through the tracheotomy. There was no subglottic
stenosis or granuloma present. Scar tissue replaced
the right side of the larynx extending to the postcri
coid area and causing marked narrowing at the en
trance to the esophagus. The right arytenoid was

dislocated anteriorly and imbedded in scar tissue.

This patient, therefore, had lost all or part of the
three major functions of the larynx, ie, airway, res

piratory tract protection, and voice production. He
had a supraglottic stenosis with dislocation of the

Fig. 1. A) Indirect laryngoscopy, preoperatively. Note severe distortion of the supraglottic larynx, with displacement of
the epiglottis, dislocation of the arytenoid and stenosis extending to the postcricoid area. B) Indirect laryngoscopy, five
months postoperatively.
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MUCOSA FLAPS RAISED

REMOVED

Fig. 2. Diagrammatic representation of the operative procedure. Mucosal flaps were elevated, scar tissue and arytenoid
excised, and Z-plasty performed using the mucosa of the medial wall of the larynx and the pyriform sinus.

right arytenoid and narrowing of the esophagus due
to scar tissue in the postcricoid area. It was decided
to attempt a one-stage repair realizing that there
was a possibility that a second stage would be neces

sary and further that the correction of one function,
such as his airway, might increase his problem with
aspiration.

A thyrotomy was performed which confirmed the

findings on direct laryngoscopy. An incision was

then made along the line of scar tissue and mucosal

flaps raised superiorly. and inferiorly so that we

could use the tissue of the pyriform sinus and the
mucosa of the wall of the intrinsic larynx to perform
a Z-plasty (Fig. 2). The scar tissue was completely
excised and the right arytenoid removed. The mu

cosal flaps were then rotated and the Z-plasty com

pleted without any mucosal tension or remaining

raw areas. It was not necessary, therefore, to use

either a free mucosal graft or a free skin graft. A

nasogastric feeding tube was inserted and the larynx
closed over a soft stent. The postoperative course

was uneventful. The stent was removed in five days
and the larynx healed without the formation of
stenosis or granuloma. Indirect laryngoscopy re

vealed an adequate glottic airway with good move

ment of the left cord and a minimal glottic defect on

phonation. The nasogastric feeding tube was re

moved ten days after the surgery and the patient al
lowed to take a normal diet which he did without
difficulty. He was extubated five weeks postopera
tively. The patient now has no airway problem and
no problem with dysphagia or aspiration (Fig. IB).
His voice is somewhat hoarse but he has good vol
ume and no social problem.



FIRST EXECUTIVE SESSION

April 14, 1980

The first Executive Session of the One Hundred
First Annual Meeting was convened at 1 PM in the
Venetian Ballroom of the Breakers Hotel, Palm
Beach, Florida. John A. Kirchner, MD, of New
Haven, Connecticut, presided.

Dr. Kirchner reviewed the dissolution of the Cor
porate Body by the Secretary of State of New York
in October, 1952 and founding of the new Ameri
can Laryngological Association and its Corporation
in the District ofColumbia on October 26, 1978.

President Kirchner then presented the resolution
of liquidation and reorganization, (page 105) which
was unanimously passed by all the Fellows in atten

dance. The new Council was then convened and
voted to include all the members of the original
Corporation in the new organization.

The following candidates, having been recom

mended for Fellowship by the Council were unani

mouslyelected:

To Active Fellowship:
Charles Cummings, MD, Seattle, Washington
Richard Nichols, MD, Detroit, Michigan
Donald Vrabec, MD, Danville, Pennsylvania

To Emeritus Fellowship:
David DeWeese, MD, Portland, Oregon
Richard Hanckel, MD, Nashville, Tennessee

James A. Harrill, MD, Winston-Salem, North
Carolina

Godfrey Arnold, MD, Jackson, Mississippi
Jerome Hilger, MD, St. Paul, Minnesota
Francis McGovern, MD, Danville, Virginia
F. Johnson Putney, MD, Charleston, South

Carolina

Following their election the new Active Fellows
were introduced to the Association by their respec
tive sponsors, presented with Certificates of

Fellowship and welcomed by President Kirchner.

The following Fellows were elected as members
of this year's Nominating Committee:

Blair Fearon, MD, Chairman
Emanuel Skolnik, MD

Byron J. Bailey, MD

Lup Q. Pang, MD
DeGraf Woodman, MD

President Kirchner recognized and welcomed Dr.

Jack Hutcheon from Brisbane, Australia, and Dr.
Carlos Arauz from Buenos Aires, Argentina.

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 EXECUTIVE SESSION

April 15, 1980

The second Executive Session was opened by
President Kirchner at 1 PM. The following reports
were received:

Report of the Representative of the American

College of Surgeons
Report of the Nominating Committee

President Kirchner then noted the presence of a

new corresponding member, Dr. Bruce Benjamin of

Sydney, Australia. He was formally introduced to

the Fellowship and presented with his Certificate of

Fellowship. The meeting was then adjourned until
the end of the Scientific Session.

At 4:45 PM the Executive Session was reconvened

by President Kirchner. After a brief organization of
the meeting, the Directors announced that their

organization for the year 1980-81 is as follows:

President: Daniel Miller, MD
First Vice-President: John Frazer, MD
Second Vice-President: George Sisson, MD

Secretary: William M. Trible, MD
Treasurer: Harold G. Tabb, MD

Historian, Librarian, and Editor: Gabriel F.

Tucker, Jr., MD
First Councilor: Charles M. Norris, MD
Second Councilor: Charles F. Ferguson, MD
Third Councilor: John F. Daly, MD
Fourth Councilor: John A. Kirchner, MD

Following the election of the new officers, incom

ing President Miller presented the pin to the retiring
President Kirchner who thanked the Association
and all who helped make the year and the program
of the Annual Meeting successful. President Miller
then adjourned the meeting.
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WRITTEN CONSENT IN LIEU OF THE FIRST MEETING OF THE BOARD OF DIRECTORS

(THE "COUNCIL") OF THE AMERICAN LARYNGOLOGICAL ASSOCIATION

In lieu of the First Meeting of the Board of Direc
tors (herein referred to as the "Council") of The
American Laryngological Association (the "Associa

tion") , a District of Columbia Nonprofit Corpora
tion, the directors of the Association (being all of
the directors named in the Articles of Incorporation
of the Association), unanimously agree to the fol
lowing resolutions:

Approval of Articles of Incorporation
RESOLVED: That the Articles of Incorporation
of the Association, which have been presented to

and reviewed by each Council Member of the As

sociation, and which were accepted for filing,
approved and received for record by the District
of Columbia Recorder of Deeds on October 26,
1978, shall be, and hereby are, approved, and a

copy thereof shall be inserted in the Minute Book
of the Association.

Approval of Bylaws
RESOLVED: That the Bylaws of the Association
for the regulation of the business and affairs of
the Association, which have been presented to

and reviewed by each Council Member of the As
sociation shall be, and hereby are, adopted and
approved as the Bylaws of the Association and
such Bylaws shall be inserted in the Minute Book
of the Association.

Election and Designation of Officers
RESOLVED: That each of the following persons
shall be, and hereby are, elected to serve as an of
ficer of the Association, to hold the following of
fice or offices until the next Annual Meeting of
the Council, until their earlier resignation or

removal or until their successors are chosen and
shall qualify:
President: John F. Daly, MD
First Vice-President: John E. Bordley, MD
Second Vice-President: Lester A. Brown, MD

Secretary: William M. Trible, MD
Treasurer: Harold G. Tabb, MD
Librarian, Historian, Editor: Gabriel F. Tucker,

Jr., MD

Election of Directors

RESOLVED: That the following persons shall
serve as Council Members of the Association until
the next Annual Meeting of the Council or until
their successors are duly chosen and shall qualify:
John F. Daly, MD

John E. Bordley, MD
Lester A. Brown, MD
William M. Trible, MD
Harold G. Tabb, MD
Gabriel F. Tucker, Jr., MD

Joseph H. Ogura, MD
Stanton A. Friedberg, MD
Charles M. Norris, MD
Charles F. Ferguson, MD

Adoption of Corporate Seal

RESOLVED: That the seal

containing the name of the
Association, an impression of
which is affixed in the margin
hereof, shall, and is, adopted
as the corporate seal of the
Association.

Adoption of Fiscal Year

RESOLVED: That the fiscal year of the Associa
tion shall begin on April 1 or each year and end
on March 31 of each year.

Authorization to Seek Federal Income Tax Exemption
RESOLVED: That the Association seek recogni
tion of exemption from federal income taxation
under Internal Revenue Code (IRe) Section
501(a) as an organization described in IRC Sec
tion 501(c) (3) and that application also be made
for similar exemption from any state and/or dis
trict income taxation and/or any other type of
taxation deemed appropriate by legal counsel;
and

RESOLVED, FURTHER: That the appropriate
officers of the Association be and they hereby are

authorized and instructed to empower the law
firm of Williams, Myers and Quiggle, 888 Seven
teenth Street, N. W., Washington, DC 20006, to

represent the Association before the necessary
government agencies in that regard.

Further Authorization for Organization
RESOLVED: That the appropriate officers of the
Association shall be, and hereby are, authorized,
empowered and directed to take all necessary or

appropriate action, including the expenditure of
funds, in order to fully and expediously complete
the organization of the Association.

Each Council Member, by signing this consent,
waives notice of the time, place and purpose of the
First Meeting of the Council and agrees to the trans
action of the business of the First Meeting by unani
mous written consent of the Council Members in
lieu of such First Meeting.
Date: January 6, 1979

APPROVED:

John F. Daly, MD
William M. Trible, MD
Charles F. Ferguson, MD
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AMERICAN LARYNGOLOGICAL ASSOCIATION

Resolution of Liquidation

WHEREAS: The organization has learned that
its corporate charter has been revoked by the

Secretary of State of the State of New York;

WHEREAS: A new corporation, known as THE
AMERICAN LARYNGOLOGICAL ASSOCIA
TION, has been created as a non-profit corporation
under the laws of the District of Columbia to suc

ceed to the assets, liabilities and activities of this
organization;

WHEREAS: The Internal Revenue Service has
recognized the new corporation to be exempt from
Federal income taxation as an organization de
scribed in Internal Revenue Code Section 501(c)
(3); and

WHEREAS: In the judgment of the Council it is
advisable and for the benefit of the organization, by
reason of the revocation of its corporate charter, for
the organization to be dissolved and its assets,
liabilities, and activities transferred to the new

District of Columbia non-profit corporation;

NOW, THEREFORE, BE IT

RESOLVED: That, subject to the approval of the
members of the organization and effective with the
date of such approval, a plan of liquidation be, and
it hereby is, formulated to effect such liquidation

and dissolution in accordance with the following
resolutions:

RESOLVED, FURTHER: That, after providing
for proper debts of the organization, the remaining
assets of the organization be distributed, in cash or

in kind, to The American Laryngological Associa
tion, a District of Columbia non-profit corporation,
which has been created to succeed to the assets,
liabilities, and activities of this organization;

RESOLVED, FURTHER: That the transfer of
assets and liabilities to the new District of Columbia
corporation be commenced as soon as practicable;

RESOLVED, FURTHER: That the proper offi
cers of the organization be, and they hereby are,
authorized and directed to do or cause to be done
such other acts and things as they may deem neces

sary or proper in order to carry out the liquidation
and dissolution of the organization and to transfer
the assets and liabilities of the organization to The
American Laryngological Association, a District of
Columbia non-profit corporation, which has been
created to succeed to the assets, liabilities, and ac

tivities of the organization; and

RESOLVED, FURTHER: That this plan of li
quidation be presented to the membership at the
next regular membership meeting.

REPORT OF THE SECRETARY

The membership at the present time is 7

Honorary, 41 Emeritus, 91 Active, and 14 Corre

sponding, for a total of 152. I regret to inform you
we have lost two members in the past year: Active

member, Dr. Edley H. Jones, and Corresponding
member, Dr. Oscar V. Batson.

Our banquet tonight will be in the Beach Club
with the reception starting at 7:00 p.m. and the
dinner at 8: 00 p. m. Once again this year we would
like to have the banquet tickets signed before they
are picked up as this cross-check proved most valu
able last year in the proper billing of the member

ship. Should someone have a different name than
their host, please have "Guest of "

written on it.

I regret to state that centennial plates and centen

nial histories have just about disappeared and I
believe will rapidly become collector's items.

Next year we meet at the Bay Shore Inn in Van
couver, B. C., and will resume our usual format
meeting on Sunday-Monday instead of Monday
Tuesday. These dates are May 3-4, 1981.

In conclusion, I wish to thank the Council for
their help this year, especially President Kirchner
and Treasurer Tabb. And, although he is not here, I
would like to thank our counsel, Thomas Roha, for

steering us through the difficult passage to tax

status, dissolution, and reincorporation for our

clear-cut 501(c) (3) status which means there is ab

solutely no question about the deductibility of un

solicited gifts, bequests, etc, which graciously have
continued in the past year.

Respectively submitted,
William M. Trible, MD

Secretary
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REPORT OF THE TREASURER

AMERICAN LARYNGOLOGICAL ASSOCIATION

STATEMENT OF ASSETS AND
FUND BALANCES - MARCH 31,1980

ASSETS
GENERAL FUND:

Cash .

TRUST FUND:
Current Assets:

Cash due from General Fund .

Savings bond - Girard Bank .

71/2 % Treasury notes .

TIs % Treasury note (including
$87 unamortized premium) .

1F1s % Treasury Note .

Deposit .

Total .

Investments (Note 2):
Common stocks .

TOTAL ASSETS .

FUND BALANCES
GENERAL FUND .

TRUST FUNDS .

TOTAL FUND BALANCES .

$ 3,469

$36,665
25,000
19,970

20,087
14,981

100

116,803

13,980
$134,252

$ 3,469
130,783

$134,252
See accompanying notes to financial statements

STATEMENT OF EXCESS RECEIPTS OVER
DISBURSEMENTS - GENERAL FUND

FOR THE YEAR ENDED MARCH 31, 1980
RECEIPTS:

Dues .

Banquet tickets and council dinner .

Sale of transactions .

Distribution from COSM .

Initiation fees .

Centennial plates and books .

Centennial assessments .

Interest income (Note 2): Savings
certificate - First Federal

Savings and Loan .

71/2 Treasury note .

Certificate of deposit .

Total .

DISBURSEMENTS:
Expenses of annual meeting - 1979:

Banquet .

Programs, inserts and certificates ..

Miscellaneous .

Transactions and editorial expenses ..

Council expense .

General expenses:
Secretarial, printing, postage

and supplies .

Legal fees .

Professional fees .

Penality for early withdrawal .

Contributions (by Council) .

Dues .

Interest expense (on purchase of
U. S. Treasury note) .

Foreign exchange expense .

Amortization of bond premium
(amortized over 48 months) .

Filing fee .

Officer honorariums .

Total .

EXCESS RECEIPTS OVER
DISBURSEMENTS .

FUND BALANCE, April 1, 1979 .

FUND BALANCE, March 31,1980 ....

$14,200
6,451
2,486
1,296

400
227

75

$ 192
1,347

583 2,122
27,257

7,734
183

1,116 9,033
5,358
3,972

2,155
1,453
1,000

415
300
100

63
22

20
6

1,900 7,434
25,797

1,460
2,009

$ 3,469
See accompanying notes to financial statements

STATEMENT OF EXCESS DISBURSEMENTS
OVER RECEIPTS - TRUST FUNDS

FOR THE YEAR ENDED MARCH 31, 1980

RECEIPTS:
Interest income (Note 2):

Savings bond - Girard Bank .

U. S. Series H bonds .

U. S. Treasury bills .

U. S. Treasury notes 8.875% .

Dividends on common stocks and
mutual funds .

Total .

Donations:
Baker fund .

Research fund (Sam H. Sanders) .

Memorial fund .

Total .

DISBURSEMENTS:
Baker fund:

Room deposit - The Breakers .

Brochures - Valley Press, Inc .

Total .

EXCESS RECEIPTS OVER DIS
BURSEMENTS BEFORE LOSS ON
SALE OF MUTUAL FUNDS .

Less loss on sale of mutual funds .

EXCESS DISBURSEMENTS OVER
RECEIPTS .

FUND BALANCE, April 1, 1979 .

FUND BALANCE, March 31, 1980 .

$1,912
120
927
878 $ 3,837

2,989
6,826

490
1,000
5,842 7,332

14,158

100
186

286

13,872
13,891

(19)
130,802

$130,783

See accompanying notes to financial statements

STATEMENT OF CHANGES IN FUND
BALANCES

FOR THE YEAR ENDED MARCH 31,1980
FUNDS PROVIDED BY:

Excess receipts over disbursements - General Fund . $ 1,460
Sale of MIT Stock 37,025
Redemption of 71/2 % Treasury note. . . . . . . . . . . . . . .. 9,985
Redemption of Series H bonds. . . . . . . . . . . . . . . . . . . .. 6,500
First Federal Savings and Loan - certificates. . . . . .. 10,000
Redemption of Treasury bill . . . . . . . . . . . . . . . . . . . . .. 9,072
Certificate of deposit No. 022797 . . . . . . . . . . . . . . . . .. 10,000
Deposit 600

Total 84,642
FUNDS APPLIED TO:

Excess disbursements over receipts - Trust Fund .

Purchase of 87/s % Treasury note .

Purchase of money market certificate .

Purchase of 1 Fls % Treasury note .

Deposit .

Total .

19
20,087
10,000
14,981

100

45,187
NET INCREASE IN FUNDS $39,455

CHANGES IN FUND COMPONENTS:
Increase in fund accounts:

Cash - General Fund $ 1,460
Cash - Trust Funds . . . . . . . . . . . . . . . . . . . . . . . . .. 37,995

INCREASE IN FUNDS $39,455

See accompanying notes to financial statements
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STATEMENT OF INDIVIDUAL TRUST FUNDS, MARCH 31, 1980

Fund Sale of Fund
Balance Do- Disburse- MIT Balance
4/1/79 Receip_ts Transfers nations ments Stock 3/31180

Daniel C. Baker, Jr. Memorial Fund ............... $ 30,582 $1,595 $ 490 $286 $ 3,246 $ 29,135
Casselberry Fund ............................... 13,090 687 1,399 12,378
Johnston Fund ................................. 12,396 647 1,316 11,727
DeRoaldes Fund ................................ 7,409 386 784 7,011
Newcomb Trust Fund ................... 4,866 253 516 4,603
Newcomb Prize Fund ........................... 1,136 59 121 1,074
Research Fund ................................. 40,364 2,105 $1,094 1,000 6,509* 38,054
Memorial Fund ................................ 20,959 1,094 l!.zQW 5,842 26,801

Total ................................. $130,802 $6,826 _$- $7,332 $286 $13,891 $130,783

'Allocation of loss on sale of Massachusetts Investors Fund Stock includes Memorial Fund allocation of $2,225.

See accompanying notes to financial statements

GENERAL FUND - RESUME

April 1,
1978

Through
For the Year Ended March 31, March 15,

1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

EXPENSES
Annual

meeting $ 3,254 $ 4,746 $ 3,899 $ 5,204 $ 4,525 $ 5,664 $ 3,615 $ 6,930 $ 18,391 $ 9,033
Council 2,396 3,168 1,447 1,800 1,360 1,906 2,042 3,348 4,097 3,972
Transactions 3,221 3,654 3,477 2,833 5,124 4,458 4,824 4,124 6,544 5,358
General 1,934 2,021 940 3,279 3,697 2,373 4,585 5,512 6,550 7,434

Totals 10,805 13,589 9,763 13,116 14,706 14,401 15,066 19,914 35,582 25,797
INCOME 9,021 13,179 12,411 14,723 13,284* i6,752* 16,621* 14,788* 21,426 27,257
GAIN (LOSS) $(1,784) $ (410) $ 2,648 $ 1,607 $(1,422) $ 2,351 $ 1,555 $(5,126) $(14,156) $ 1,460

'Excluding centennial assessments

TRUST FUND INVESTMENTS, MARCH 31, 1980

Cost
March 31, 1980

High Low

Share
Value

3/31/80 Shares

Market
Value

3/31/80

STOCK POI;tTFOLIO:
COMMON STOCKS:

American Telephone and Telegraph .

International Business Machines .

McDonnell-Douglas Corp .

McIntyre Porcupine .

$10,790
1,321
1,194

675

$13,980

481/8
557/8
395/8
443/4

200
40

165
15

$ 9,725
2,230
6,518

664

$19,137

March 31, 1980 March 15, 1979

Common stocks (at cost) .

Mutual Fund (at cost) .

Total .

Market value .

Cost in Excess of Market .

Market in Excess of Cost .

$13,980

13,980
19,137

$13,980
37,025
51,005
43,224

$ 7,781

Dow Jones Industrials - March 15, 1979 .

March 31, 1980 .

847.02
785.75
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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 Series H Government Bonds, U. S. Treasury

Bills and Notes, Girard Bank savings bond and dividends on

common stock and the mutual fund are credited as income to

the Trust Fund.

Interest on the savings and loan certificates, certificates of

deposit, and on the 71/2 Treasury notes is credited to the Gen
eral 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 Research Fund of $1,000, Sam H.

Sanders has reached benefactor status this year.

FUND BALANCES

General
Fund

Trust
Fund

MARCH 31,
1970 $ 7,178

5,394
4,985
7,634
9,240
7,817

10,l68
11,723
6,597

$ 65,143
71,750
77,374
79,224
81,410

111,075
114,564
119,548
125,095

1971

1972
1973

1974
1975*

1976*
1977*
1978*

MARCH 15, 1979 .

1980 .

1,816 130,768
3,469 130,783

'Excluding centennial assessments

Respectfully submitted,
Harold G. Tabb, MD
Treasurer

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, 1980 and
the accompanying statements of excess receipts/dis
bursements and disbursements/receipts, fund bal
ances, and changes in fund balances for the year
then ended. Our examination was made in accor

dance with generally accepted auditing standards,
and accordingly included such tests of the account-

ing records and such other auditing procedures as

we considered necessary in the circumstances.

In our opinion, such financial statements present
fairly the assets and fund balances of the American

Laryngological Association at March 31, 1980 aris

ing from cash transactions and the recorded receipts
and disbursements and changes in the fund balances
for the year ended March 31, 1980 applied on a

basis consistent with that of the preceding year.

Pechon, Thorpe, Robbert & Favaloro
A Corporation of Certified Public Accountants

April 3, 1980

REPORT OF LIBRARIAN, HISTORIAN, AND EDITOR

We continue to publish approximately 200 copies
of the Transactions. Approximately one half of
these go to either active or honorary members;
other copies are available at binding cost to the
senior members, $6.00. The prorated cost of the
whole Transactions will be $30.00 a volume next

year. This will be our price to libraries and to any
other nonactive or honorary fellows or nonfellows
who wish to purchase the volume. If anyone wishes
to purchase the volume, they can leave an order at

the registration desk. We can see in the General

Fund Resume (page 107) what has happened to

Transactions costs over the last number of years, on

the third line. We are currently paying about
$5500.00 for 200 copies and that's about $27.00 a

copy. It's not unreasonable to anticipate that next

year's cost will be about $30.00 a volume. Dr. Tri
ble has already taken care of the Historian's report
of deaths in the Society.

Respectively submitted,
Gabriel F. Tucker, t-; MD

Librarian, Historian, and Editor

REPORT OF THE AMERICAN COLLEGE OF SURGEONS, BOARD OF GOVERNORS

As the American Laryngological Association's
Governor, on the Board of Governors of the Ameri
can College of Surgeons, I attended the Board of
Governors meetings held in conjunction with the
National Meeting October 21-24, 1979. In an at

tempt to increase communication between the cod-

ing body of the American College of Surgeons, and
our own Council, I have also received summaries of
the Board of Regents Meetings held October 19-21,
1979, October 26, 1979, and June 8-10, 1979.

In addition to the above meetings, I also attended
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a meeting of the Otolaryngological Advisory Com
mittee; the College is "streamlining" their Advisory
Committees in the specialties. I regret to tell the
Society that such "streamlining" has resulted in

your governor no longer being on the Otolaryngo
logical Advisory Committee. There is also a division
of opinion between the College and AMA as to how
the LCCME, the Continuing Medical Education
body which certifies continuing education activi

ties, should be staffed and structured. The College's
Washington office is also growing; they have taken
the posture that the Washington office of the Col
lege of Surgeons will look at general broad surgical
problems and not attempt to compete with ongoing
ancillary organizations. On the other hand, they
hope to reinforce efforts of specialized organizations
such as our American Council of Otolaryngology.
There is also a recent recommendation on graduate
education and surgery that individual residency
review committees, representing surgical special
ties, function as the accrediting authorities of grad
uate education under the auspices of the appropri
ate sponsoring organizations. This proposal also
recommends that the residency review committees,
representing surgical specialties, should collectively
organize into a new and independent Corporation
"the organization of residency review committees"
with a staff and office facilities independent of all

existing organizations. The Corporation would be
under management by, and for, the participating
residency review committee. A plan for implemen
tation of the proposal was to be prepared by June 1
for review by the regents of the College at their June
meeting. Again, this is something which historically
has been very closely tied to the AMA.

Respectively submitted,
Gabriel F. Tucker, t-: MD, FAGS

Governor,
American College of Surgeons

REPORT OF THE
NOMINATING COMMITTEE

Mr. President, Fellows, on behalf of the Nomi

nating Committee, I would like to propose the

following Council members for the year 1980-81:

Daniel Miller, MD

John Frazier, MD

George Sisson, MD

William Trible, MD

John Daly, MD

Harold Tabb, MD

Gabriel Tucker, Jr., MD

Charles Norris, MD

Charles Ferguson, MD

John Kirchner, MD

Humbly submitted,
Blair Fearon, MD
Chairman



MEMORIALS

OSCAR VIVIAN BATSON

1894-1979

Dr. Oscar Vivian Batson, distinguished anat

omist, otolaryngologist, investigator, and master

teacher, died on November 11, 1979. He had been a

Fellow of the American Laryngological Association
since 1932. Dr. Batson's presentation was remark
able and memorably impressive; his voice had a

booming quality that echoed with enthusiasm and

original wit, and reflected the great mind within.

Dr. Batson was born in Sedalia, Missouri on No
vember 10, 1894, the son of Mary Caroline Winter
and John Peter Batson, a first-generation American
of Swedish descent of a farming heritage. He grad
uated from Sedalia High School in the fall of 1912
and matriculated at the University of Missouri at

Columbia, where he met Eleanor H. Newman in

1916, the same year he received his baccalaureate.
Two years later they were married.

While at the University of Missouri, he was influ
enced by Clarence M. Jackson and Elliott R. Clark,
Professors of Anatomy, who instilled in him the am

bition to become an academic anatomist. During
his undergraduate years, he worked diligently at

night spending long hours doing dissections. Under
Dr. Clark's supervision, he mastered the technique
of injecting chick embryos which provided the basic
technology for his expert work for his Master's
Degree, which he received in 1918. He completed
his last years of medicine at St. Louis University and
was granted his M.D. Degree in 1920. There he
developed an interest in radiology while working
with Dr. Leroy Sante and was early to apply the
fluoroscopic screen to a study of joint functions in
the human.

Dr. Batson spent his early academic years on the
faculty of the University of Wisconsin, associated
with Dr. Charles R. Berdine, Professor of Anatomy.
Under his influence, Dr. Batson matured and fur
thered his interest in radiology. In 1921, he left
Wisconsin for Cincinnati, joining the faculty at the
level of Assistant Professor. At the age of 32 he was

given full rank and became the youngest Professor
of Anatomy in the United States. He continued his
relationship with radiologic diagnosis and anato

my, and introduced fluoroscopic demonstrations
and film studies as an integral part of his course in

introductory anatomy. In 1933, Dr. Batson was in
vited to the University of Pennsylvania as Professor
of Anatomy in the Graduate School of Medicine; he

served in that position until his retirement as Chair
man in 1963.

In 1940, Dr. Batson developed a satisfactory in

jection and corrosion technique which permitted
complete visualization of the vertebral venous

system as a single unit. He further worked out the

problems of collateral circulation associated with

superior-inferior vena cava obstruction and ligation
in human cadavers and living monkeys. As a result
of his investigations, elective ligation of the inferior
vena cava became an accepted operative procedure.
He contributed greatly to the knowledge of the in
fant larynx, and was a coinvestigator and author in
the early publications on this topic with Dr. Gabriel
Tucker, Sr. Recognition of the inlet sphincters and
the clinical switch valve of the hypopharynx remain

today a classic correlation of the air and food pas
sages. His contributions dealing with venous drain
age of the pharynx, tonsillar bleeding, and surgical
relationship of the maxillary antrum are integrated
into current clinical practice.

Dr. Batson was, for many years, a practicing oto

laryngologist and was an inspiration to others in the
field. He served in various capacities at the
Philadelphia General Hospital, Episcopal Hospital,
and the Hospital of the University of Pennsylvania.
His honors include honorary doctoral degrees from
the University of Missouri and St. Louis University.
He is a recipient of the American Roentgen Ray
Society's Wilhelm Conrad Roentgen medal. In 1956
he delivered the Caldwell Lecture to the American
Roentgen Society and received the Caldwell medal.
He was a recipient of the key of the American
Academy of Ophthalmology and Otolaryngology,
and the AMA's hectagon gold medal. Adept at

graphic illustrations, his exhibits at the AMA and
American Roentgen Association won many awards.
He served as Vice President of the American As
sociation of Anatomists, and as Secretary and later
Chairman of the Section of Otolaryngology of the
College of Physicians in Philadelphia. In 1975, at
the age of 82, he was Chairman of the International
Congress of Anatomy in Tokyo.

Dr. Batson is survived by his wife, Eleanor New
man Batson; a son, Dr. A. Peter Batson; and two

grandsons. The wisdom, piercing vision, and wit of
Dr. Oscar Batson was freely shared and treasured
by those who were fortunate to have known him.

J.A.T.
llO
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EDLEY H. JONES
1898-1979

As is inevitable, the body is committed to the
earth, but the spirit lives forever. On September 29,
1979, Edley H. Jones, age 81, died suddenly while
out shopping. Edley lived a full life, always depend
able, and was noted for his pride in a job well done.

He was born December 14, 1898 in DeQueen, Ar

kansas, but his family moved to Vicksburg, Missis
sippi where he attended public schools and gradu
ated with a B.S. degree from the University of
Mississippi in 1918. He received his Doctor of
Medicine degree from Tulane University in 1922
and concluded his formal education by serving at
the New York Eye and Ear Infirmary, Temple Uni

versity, and the Eye, Ear, Nose and Throat Hospital
in Chicago.

After preparing himself for the private practice of
eye, ear, nose and throat medicine, he returned to

Vicksburg in December 1924, where he practiced
until his death.

Edley was a man of virtue and a stickler for de
tail. He was one of the few who practiced eye, ear,
nose and throat medicine until his death and was

Board certified in otolaryngology in 1927 and

III

ophthalmology in 1946. He was probably most

noted for being Mr. Secretary of the Louisiana

Mississippi Ophthalmological and Otolaryngologi
cal Society from 1936 to 1968, also serving as Presi
dent in 1948-49. He was an organizer and charter
member of the society.

By avocation, he was a gourmet cook. Those who
knew him best knew of his penchant for unusual
dishes and his visitation to book stores in search of
new cookbooks and recipes, especially during the
noon hour of the combined spring meetings.

Edley was a prolific writer during his 81 years.
He published more than 40 papers and one medical
book. He was a member of numerous societies, in

cluding his county medical society, the Mississippi
Medical Society, the Southern Medical Association
and the American Medical Association. He was a

Fellow of the American College of Surgeons, Presi
dent of Mississippi Chapter, 1948-1949, and a Gov

ernor, 1957-1960. He was Chairman of the Eye,
Ear, Nose and Throat Section of the American Col

lege of Allergists in 1956. He was a member of the
American Academy of Ophthalmology and Otolar
yngology, and became a Fellow of the American

Laryngological, Rhinological and Otological Socie

ty in 1948, serving as the Chairman and Vice Presi
dent of the Southern Section in 1960.

He was also President of the American Society of

Ophthalmology and Otolaryngology Allergists in
1962 and President of the International Association
of the Section of Ophthalmology and Otolaryngolo
gy in 1953 and a charter member since 1939.

When the University of Mississippi College of
Medicine became a four-year medical school, Edley
became the first head of the Department of Oto

laryngology, serving from 1956 through 1960. He
commuted from Vicksburg to Jackson twice weekly
to teach in the clinic and serve as the administrator
of the department. He was elected a Fellow to the
American Laryngological Association ill 1961, a

crowning achievement.

Just two weeks prior to his death, he and his wife,
Lavonia, celebrated their 25th wedding anniver

sary with their children.

Edley will be missed by his medical colleagues,
his friends, and, most of all, by his dear wife and
companion, Lavonia.

H.H.H.



THE MEMORIAL FUND

LARYNGOLOGICAL RESEARCH FUND

Daniel C. Baker, Jr.
John F. Barnhill
August L. Beck
Gordon Berry
William E. Casselberry
Cornelius G. Coakley
Lee Wallace Dean
Arthur W. deRoaldes

Fred W. Dixon

George Fetterolf
Joseph L. Goodale
William E. Grove
Gordon F. Harkness
Frederick T. Hill

George E. Hourn
Samuel Johnston

James E. Newcomb
Henry B. Orton
Lyman G. Richards
Burt R. Shurly
Lester T. Sunderland
H. Marshall Taylor
Walter H. Theobald
Francis L. Weille

The Council earnestly requests that Fellows of the Association give consideration to making a special be

quest to these important funds, or to become a Benefactor.

MEMORIAL FUND DONORS

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. Frances 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. Citales M. Norris
Dr. Samuel Salinger
Dr. Sam H. Sanders
Dr. Harry P. Schenck
Dr. DeGraaf Woodman

Obverse oj the deRoaldes medal

RECIPIENTS OF THE deROALDES AWARD

1928.
1931.
1934.
1937.
1943.
1949.
1951.
1954.

Dr. Chevalier Jackson
Dr. D. Bryson Delavan
Dr. Harris P. Mosher
Dr. Lee Wallace Dean
Dr. Ralph A. Fenton
Dr. George M. Coates
Dr. Arthur W. Proetz
Dr. Louis H. Clerf

1959.
1960.
1961.
1966.
1970.
1973.
1976.
1979.

Dr. Albert C. Furstenberg
Dr. Dean M. Lierle
Dr. Frederick T. Hill
Dr. Paul H. Holinger
Dr. Francis E. LeJeune
Dr. Lawrence R. Boies
Dr. Anderson E. Hilding
Dr. Joseph H. Ogura
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RECIPIENTS OF THE CASSELBERRY AWARD

1923. Dr. George Fetterolf 1939. Dr. H. Marshall Taylor
and Dr. Herbert Fox and Dr. Brien T. King

1928. Dr. Ralph A. Fenton 1940. Dr. French K. Hansel
and Dr. O. Larsell 1941. Dr. Noah D. Fabricant

1929'. Dr. Richard A. Kern 1946. Dr. Paul H. Holinger
and Dr. Harry P. Schenck 1949. Dr. Henry B. Orton

1929. Dr. Edward H. Campbell 1962. Dr. Hans von Leden
\.

1931. Dr. Arthur W. Proetz 1966. Dr. John A. Kirchner
1934. Dr. Anderson C. Hilding and Mr. Barry D. Wyke
1936. Dr. Francis E. Lejeune 1968. Dr. Joseph H. Ogura

and Dr. Joel J. Pressman

RECIPIENTS OF THE NEWCOMB AWARD

1941. Dr. Burt R. Shurly
1942. Dr. Francis R. Packard
1943. Dr. George M. Coates
1944. Dr. Charles J. Imperatori
1947. Dr. Harris P. Mosher
1948. Dr. Gordon Berry
1949. Dr. Gordon B. New
1950. Dr. H. Marshall Taylor
1951. Dr. John D. Kernan
1952. Dr. William J. McNally
1953. Dr. Frederick T. Hill
1954. Dr. Henry B. Orton
1955. Dr. Thomas C. Galloway
1956. Dr. Dean M. Lierle
1957. Dr. Gordon F. Harkness
1958. Dr. Albert C. Furstenberg
1959. Dr. Harry P. Schenck
1960. Dr. Joel J. Pressman
1961. Dr. 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
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
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198',
Date Indicates Year Admitted to Active Fellowship

Attendance at meetings is shown by figures following each name. Asterisk (*) indicates year paper was read.

Active Fellows - 92--
1974. Alford, Bobby R., 1200 MoursundljAve.,

Houston, TX 77025, 1974, '78, '80 o I
1969. Andrews, Albert H. Jr., 122 S. Michigan

Ave., Chicago, IL 60603, 1970, '71, '72,
'73, '74*, '75, '76, '77, '78, '79, '80 � I

1969. Ausband, John R., Emory Univ., 1365 Clif
ton Rd., NE, Atlanta, GA 30322,1970, '71,
'72, '73, '75, '78 9/

r

1975. Bailey, Byron J., Dept. of Otol, UTMB,
Galveston, TX 77550, 1975, '76*, '77, '78
�\

1970. Ballenger, John J., 723 Elm St., Winnetka,
IL 60093, 1971, '72, '73, '74, '75, '76, '77,
'78, '79, '80 y,

1963. Baxter, James D., 687 Pine Ave. West,
Montreal, P.Q. H3A 1A1, Canada 1963,
'65*, '66, '67, '68, '69, '70, '71, '72, '73, '74,
'76, '77, '78, '79, '80.

1975. Biller, Hugh F., Mt. Sinai Hosp., 100th St.
& Fifth Ave., New York, NY.W029, 1975,
'76, '77*, '78*, '79*, '80* ql�

1977. 'Blaugrund, Stanley M., 115 E. 61st St.,
New York, NY 10021, 1977, '78, '79, '80 � I

1975; Boles, Roger, Dept. of Otolaryngol., Univ.
of California, San Francisco, CA 94122,
1975, '76, '77, '78, '79 ,

1955. Bordley, John E., Johns Hopkins Hosp.,
Baltimore, MD 21205, 1955, '56, '57, '59,
'60, '62, '63, '64, '65, '66, '67, '69, '70, '71,
'72, '73*, '74, '75, '76, '77, '78, '79, '80.

1959. Brewer, David W., 1100 E. Genesee St.,
Syracuse, NY 13210, 1959, '60*, '61, '62*,
'63 '66 '70 '73 '74* '77 '80

.

, , , , , , ";

1976. Briant, Thomas D. R., St. Michael's Hosp.,
30 Bond Street, 4B Wing, Toronto, ant.
M5B 1W8, Canada, 1976, '77, '78, '80r� 1

1955. Brown, Lester A., 490 Peachtree St., NE,
Atlanta, GA 30308, 1955, '56, '57, '58, '59,
'61 '63 '65 '68 '69 '70 '71 '72 '73* '74
'75: '76: '77', '78, '79, '80.

' , , ,

1963. Bryce, Douglas P., O.P.D. Toronto Gener
al Hosp., Toronto, ant. M5T 1P7 Canada,
1963*, '64, '66*, '67*, '68*, '69, '70, '71,
'72, '73, '74, '75, '76*, '77, '78, '79*)

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*, '78, '79, '80*. Y I

1968. Chandler, J. Ryan, 1700 NW 10th Ave.,
Miami, FL 33136, 1968, '69*, '70, '71, '72,
'73 '74 '75 '76 '77 '78 '79* '80 {;J, , , , , , , /0

1967. Cocke, Edwin W., Jr., 920 Madison, Mem

phis, TN 38103, 1967, '68, '69, '70, '72, '74,
'75, '76, '77, '78, '80.

1964. Cody, Claude C. III, 777TSouthwest Free

way, Houston, TX 77074, 1964, '65, '67,
'69, '71, '73, '77, '78, '79 ..

1971. Cohen, Seymour R., 1300 N. Vermont

Ave., Los Angeles, CA 90027, 1971, '72*,
'73*, '74, '75*, '76*, '77, '78*, '80*. S' *

1957. Conley, John J., 211 Central Park West,
New York, NY 10024, 1958*, '60*, '61,
'62*, '63*, '64, '65, '70, '72, '74*, '75*, '76,
'77, '78, '80.

1980. Cummings, Charles W., Dept. of Otolaryn
gol., Univ. of Washington, Seattle, WA
98195, 1980.

1960. Daly, John F., Faculty Practice Offices, 566
First Ave., New York, NY 10016, 1960,
'61 *

, '62, '63, '64, '65, '66, '67, '68; '69, '70,
'71 '72 '73 '74 '75 '76 '77 '78* '79*
'80' q I'

, , , , , , ,

1973. Dedo, Herbert H., Univ. of California, S.F.
School of Med., Rm. 495U, San Francisco,
CA 94122 1973* '74 '75* '76* '77 '78

l; \
' , , , , ,

'79*, '801, P

1966. Devine, Kenneth D., Mayo Clinic, Roches
ter, MN 55901, 1966, '67, '68, '72*, '74*,
'76* .

1976t Doyle, Patrick J.,_865 W. 10th Ave., Van-�,/J 11.
f couver, B.C. V5Z 1L7, Canada, 1976, '77*, I

crt;" '80*, q'/
114
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1973. Duvall, Arndt J. III, Univ. of Minnesota 1961.

Hosp., A-605 Mayo Memorial Bidg., Min

neapolis, MN 55455, 1973*, '75, '76, '77,
'78, '80 <{ I

1968. Farrior, Richard T., 509 Bay St., TampaV 1976.

rJi". /1 FL 33606,1968, '69, '70*, '72, '74, '76, '77,
(1__.$v \. '78, '79, '80 <[ I

-

1964. Fearon, Blair, 308 Medical Arts Bldg., To- 1973.

ronto, Ont., M5R 2M7, Canada, 1964, '66,
'67 '68 '69 '70 '71 * '72* '73* '74* '75 1978.'76: '77: '78�, '79, '80' 11,*

' , ,

1963. Ferguson, Charles F., P. O. Box 313, Oster-

ville, MA 02655, 1963, '64*, '66, '67*, '68, 1966.
'69* '70 '71 '72 '73 '74* '75 '76 '77

'78*>79>80 ')'1'
, , , , ,

Frazer, John P., 601 Elmwood Ave., Ro

chester, NY 14642, 1971, '72, '73, '74, '75,
'76, '77, '78, '79, '80).9 I
Fredrickson, John M., Med. Sciences Bldg.,
Rm. 7310, Univ. of Toronto, Toronto,
Ont., M5T 1P7 Canada, 1977, '78, '79*.

1970.

1977.

Friedberg, Stanton A., 1725 West Harrison

St., Chicago, IL 60612, 1956, '57* , '58, '59,
'60, '61, '62, '63, '64, '65*, '67, '68, '69, '70,
'71 *, '72, '73, '74, '75, '76*, '78*, '79*, '8°1,
ga�ek, Richard R., State Univ. Hosp. of the
Upstate Med. Ctr., 750 E. Adams St',*Syra
cuse, NY 13210, 1977*, '78, '79 <l)

.. A7E';959. '

Go dh.an, Joseph L., 55 E. 87th St., New

York, NY 10028, 1959, '60*, '61, '62, '63,
'64, '65, '66, '67, '68, '69, '70, '71, '72*, '73,
'74, '75, '76, '77, '78*, '79, '80.

Hudson, William R., Duke Univ. Med.
Ctr., E.N.T., P.O.P., 3805, Durham, NC
27710, 1974, '75, '76, '77, '78i· rI

1965. King, James T., 3250 Howell Mill Rd.,
NW, Atlanta, GA 30327,1965, '66, '67, '69,
'70, '71, '73, '74, '75, '76, '80.

1956.

1977.

1974.

1976.

Lewy, Robert B., 25 East Washington St.,
Chicago, IL 60602, 1961, '62*, '63, '65*,
'67 '68 '69 '70 '71 '73 '74 '75 '76* '77
'78: '79', '80;. � j'

, , , , , '.

Lingeman, Raleigh E., 1100 W. Michigan
St., Indianapolis, IN 46202, 1976, '77* , '78,
'79, '80· 91
Lore, John M., Jr., 2121 Main St., Buffalo,
NY 14214, 1974*, '76, '77*, '78*; 'iI
Lyons, George D., 120 N. Jefferson Davis

Pkwy., New Orleans, LA 70119, 1978, '79,
'80.

McCabe, Brian F., Dept. of Otolaryngol.,
Univ. Hosp., Iowa City, IA 52240, 1966,
'69, '72*, '73, '75* ,'76, '79*..

� ff
Miglets, Andrew, 456 Clinic Dr., Rm.

4118, Columbus, OH 43210, 1976, '77,
'78*, '80. '

1952. Miller, Alden H., 1407 N. Vermont Ave.,
Los Angeles, CA 90027,1952, '53*, '55, '57,
'58* '61 '62 '64 '66 '67* '68 '69 '70
'71 "72 �73*' '74 *' '76' '77 "78*' '79' VI', , , , , , ,

Miller, Daniel, 110 Francis St., Boston,
MA 02215, 1965, '66, '67, '68, '69*, '70, '71,
'72 '73* '74 '75 '76 '77* '78 '79 '80
<2/�'

, , , .' , ,

Montgomery, William W., 243 Charles St.,
Boston, MA 02114, 1964, '65·*, '66*, '68*,
'70 '71 '72 '74* '75 '76* '77 '78 '80*
9/

' , , , , , , 'I
Morse, Harry R., 645 Powell Dr., Fort
Walton Beach, FL 32548, 1972, '75, '79,
'801' � I
Myers, Eugene N., Dept. of Otolaryngol.,
230 Lathrop St., Pittsburgh, PA 15213,
1979, '80.

1975. Nahum, Alan M., 225 W. Dickinson, San

� �ego, C 921�3 1975, '76, '79.

1980. Nichols, RicharJ D., Henry Ford Hosp.,
2799 W. Grand, Detroit, MI 48202, 198�. 'i J

1956. Norris, Charles M., 3401 N. Broad St., Phil
adelphia, PA 19140, 1956, '57, '58*, '59,
'60, '61 *, '62, '63, '64, '66, '67, '68*, '69,
'70* '71 '72 '73 '74 '75 '76 '77 '78*
'79, �80 � /'

, , , , , ,

1965.

1964.

1972.

1979.

1975 Kirchner, Fernando R., Univ. of Kansas
Med. Ctr., Kansas City, KS 66103, 1975*,

1'76, '77, '79,

1963. Kirchner, John A., 333 Cedar St., New[./I

Haven, CT 06510, 1963, '65*, '67*, '68,
'69*, '70, '71 *, '72*, '73, '74, '75*, '77, '78, 1961.

J '80*.y!
1979. Krause, Charles J., Univ. IJo/sP., Ann Ar

bor, MI 48109, 1979,201 �
9/r

Lejeune, Franci� E., Jr., 1514 Jefferson
H y., New Orleans, LA 70121, 1979, '80
Cf
Lewis, John S., 3 East 71st St., New

York, NY 10021, 1966, '67, '68, '69*, '70,
'71 '72 '74 '75 '76* '78 '79 '80 (/ I' , , , , , , 25

1979.

1966.

1958.

1961.

Ogura, Joseph H., 517 S. Euclid Ave., St.
Louis, MO 63110; 1961 *, '62*, '63, '64*,
'65, '66*, '67, '68*, '69, '70, '71 *, '72, '73*,
'74 *, '75*, '76*, '77, '78*, '79, '801.9 I
O'Keefe, John J., 130 S. Ninth St., Phila-] t�delphia, PA 19107,1958, '59*, '60, '62, '64, -)
'67, '71, '73, '74, '75; '78, '80.

Pang, Lup Q., 1374 Nuuanu Ave., Honolu
lu, HI 96817, 1961, '62*, '64, '66, '67, '70,
'71, '72, '73, '75, '77, '79, '8�. �/



[ 1959.

�
'1964.

1962.

1964.
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1979. Spector, Gershon J., Dept. of Otolaryngol. ,

517 S. Euclid, St. Louis, MO 63110, 1979,
'80. q I

I

Sprinkle, Philip M., West Virginia Univ.
Med. Ctr., Morgantown, WV 26505, 1975,
'76 '77 '78* '79 '80· I, , , , l
Strong, M. Stuart, 720 Harrison Ave., Bos

ton, MA 02118, 1975, '76*, '77, '78*, '79*J
Suihs, Oliver W., 14 Medical Arts Sq., Aus

tin, TX 78705, 1961, '62*, '63, '64, '66, '68,
'69, '70, '71, '72, '74, '75, '76, '78, '80.

1961. Pastore, Peter N., 5503 Riverside Dr., Rich

mond, VA 23225, 1961, '62*, '64, '66, '67,
'69, '71, '72, '73, '74, '75, '76, '78, '79, '80.

Pennington, Claude L., Jr., 800 First St.,
Macon, GA 31201, 1972, '73, '75, '76*, '78.

1967. Pratt, Loring W., 325-B Kennedy Memori-
al Dr., Waterville, ME 04901, 1967, '68, 1975.
'69, '70, '71, '72, '73, '74, '75, '76, '77, '78,
'79, '80 Yl f961.1963. Reed, George F., 750 E. Adams St., Syra- �
cuse, NY 132lO, 1963, '65*, '66, '68, '69*,

'z_o,. '71, '72, '73, '75, '76, '77, '78, '79, '80�
1963.

1974. Ritter, Frank N., 2675 Englave Dr., Ann

Arbor, MI 48lO3, 1974, '15, '77, '78, '79/ � I
Sanders, Sam H., 1286 Peabody Ave.,
Memphis, TN 38104, 1959, '60, '61, '62,
'63, '65, '70, '71, ��2 '73, '75, '78.

19 $ f}-\C_ \ ?5
-

aunders, William H., Ohio State Univ.,
Rm. 3110, 456 Clinic Dr., Columbus, OH

432lO, 1964, '65, '66, '68*, '69, '70*, '71,
'72*, '73, '74, '75*, '76, '77, '78, '79*, '80.

197.8j Sessions, Donald G., 1924 Breezeddge pr/
�1 Des Peres, MO 63131, 1979*, '80*}' I j.,/
1979. Shapiro, Myron J., 349 E. Northfield Rd.,

Livingston, NJ 07039, 1979, '80t 9 I .

1972.

"

t Silcox, Louis E., 115 Crescent Dr., Punta

Gorda, FL 33950, i959, '60, '61, "62, '63,
'64, '65, '66, '67, '68, '69, '70, '71, '72, '73,
'74, '75, '77, '78.

Sisson, George A., Northwestern U. Medi
cal School, 303 E. Chicago Ave., Chicago,
IL 60611, 1962, '63* , '65, '66, '68, '69, '70,
'71, '72, '73, '76, '77, '78, '79, '80/, g- I
Skolnik, Emanuel M., 1855 W. Taylor St.,
Abraham Lincoln School of Medicine,
Chicago, IL 60612, 1964*, '65, '66*, '67,
'68 '69 '70* '71 '72 '73 '75* '76 '77
'78: '79: '80* 'q )'J('

, , , ,

1974. Snow, James B., Jr., 3400 Spruce St., Phila
delphia, PA 19104, 1974, '75*, '76, '77,
'78*, '79; 9 I

1972. Soboroff, Burton J., 307 N. Michigan Ave.,
Chicago, II 60601, 1972, '73, '74, '75, '76,
'77, '79, '80.

1973. Som, Max L., 121 E. ,60th St., New York,
NY 10022, 1973, '74*, '75*, '76, '77, '78*,
'79*, '80.

1954. Sooy, Francis A., Univ. of California
Hosp., 3rd & Parnassus Ave., San Fran
cisco, CA 94122, 1954, '56*, '58, '60, '62,
'63, '64, '65*, '67, '68*, '71, '78, '79.

[Deceased since 1980 meeting.
,

1975.

Tabb, Harold G., Dept. of Otolaryngol.,
Tulane Medical School, New Orleans, LA

70112, 1963, '65, '66, '67, '69, '71 '72, '74,
'77 '78 '79 '80 ('I-,, , , ,

1979�Jardy, M. Eugene, 2013 Commonwealt�i�/.,If: No. 430, Chicago, IL 60657, 1979.
(

1954. Thornell, William C., 2340 Auburn Ave.,
Cincinnati, OH 45219, 1955*, '57, '59, '60,
'63, '68, '70, '72, '74, '77, '78, '80.

1978. !1Toomey, James M., Dept. of Otolaryngol., J �

0, Washington Univ. School of Medicine, 517c->

[t
Ii � S. Euclid Ave., St. Louis, MO 63110,

11979*, '80· q J
1967. Trible, William M., 1234 19th St., NW,

Washington, DC 20036, 1967, '68, '69*,
'71 '72 '73 '74 '75 '76 '77 '78 '79 '80
yl

' , , , , , , , I

1970. Tucker, Gabriel F., Jr., The Children's
Memorial Hosp., 2300 Children's Plaza,
Chicago, IL 60614, 1970*, '71, '72, '73*,
'74* '75* '76 '77* '78* '79 '80 6/' ,., , , , )' I'

1979. Tucker, Harvey M., Dept. of Otolaryngol.,
Cleveland Clin� Cleveland, OH 44lO6,
1979, '80* 1'} 71'

Tucker, John A., Hahnemann Hosp., 23.0
N. Broad St., Philadelphia,· PA 19102,
1973*, '74 *, '75*, '76, '.77*, '78*, '80 9'/

1980. Vrabec, Donald P., Dept. of Otolaryngol.,
Geisinger Med. Ctr., Danville, PA 17821,
1980 Y /�

1973.

1974. Ward, Paul H., UCLA School of Medicine,
Los Angeles, CA 9Q024, 1974*, '75, '76,
'77*, '78*, '79*.

- I�
1971. Williams, Russell 1., 414 E. 23rd St.', Chey

enne, WY 82001, 1971, '72*, '73, '74, '76,
'77, '78*, '80.

1951. Woodman, DeGraaf, P. O. Box 560, Eas

ton, MD 21601, 1951, '53, '54, '55*, '56,
'58, '59, '60, '61, '62, '63, '64, '65, '6'6, '67,
'68 '69 '70 '71 '72 '73 '74 '75 '76* '77
'78' '79' '80',7'1 '

"

, , , ,

"
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Honorary Fellows - 7
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