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SCIENTIFIC SESSION

FRIDAY MORNING, APRIL 28, 1972
The first Scientific Session of the Ninety-third Annual Meeting of the

American Laryngological Association, Inc., held in the Venetian Room at The
Breakers, Palm Beach, Florida, convened on Friday morning, April 28, 1972, at
8:30 A.M., F. Johnson Putney, M.D., of Charleston, South Carolina, President of
the Association, in the chair.

PRESIDENTIAL ADDRESS

CARCINOMA OF THE LARYNX: ANALYSIS OF 311 CASES

TREATED SURGICALLY

F. JOHNSON PUTNEY, M.D.

CHARLESTON, SOUTH CAROLINA

CLIFFORD E. CHAPMAN, M.D.

BRADENTON,FLORIDA

Realizing that the sheer mass of sta
tistics can be overwhelming, an analysis
was made of 311 consecutive unselected
patients with carcinoma of the larynx
treated surgically by the senior author
from 1955 to 1960 and followed for a

minimum of five, years. Direct survival
rates were used to determine the end
results. The 20 patients that died prior
to five years of causes unrelated to car

cinoma while clinically free of the dis
ease were considered failures. Of the
latter, two were classified Stage I, 15
Stage II, 2 Stage III, and one Stage IV.
While the actuarial or "life-table-analy
sis" provides information on patient de
pletion and turns out a survival profile,
the minimum survival method as used
in this study is the simplest procedure.
It provides an accurate means of assess

ing results by removing as many vari
abIes as possible.

The TNM staging is based on the
clinical impression of the origin of the
tumor and is not correlated either with
the invasiveness of the lesion or the
pathologic specimen. This is the fault
of any method of clinical evaluation,
and this classification is intended as a

guide to therapy rather than a descrip
tion of the nature and extent of the
tumor. In this series the lesions were

classified according to the clinical in
volvement at the time of the initial

diagnosis and treatment rather than
speculating about the origin of the
tumor.

ETIOLOGY

Sex and Age. Of the 311 patients,
298 (96%) were males and 12 (4%) were

females. The youngest patient was 33
and the oldest 83 years of age, with the
majority being in the fifth decade of
life.

Symptoms. Hoarseness was the pre
dominant presenting symptom (92%)
which is similar to that previously re

ported.' Other primary complaints
were pain in the throat, difficulty swal
lowing and pain in the ear. Thirty-six
patients ( 11%) had additional symp
toms equally divided between difficulty
in breathing and cough with a smaller
number having hemoptysis (Fig. I).

Smoking Habits. Cigarette smoking
increased from 70% to 77% over a report
18 years ago.' The majority ( 53%)
smoked two to three packs with an ap
preciable number (28%) consuming
three to four packs daily. The mean

was two and one-half packs per day.
The nonsmokers made up 16% (Fig. 2).

Histology. The histologic diagnosis
in all patients was squamous cell car

cinoma graded as follows: low (Grade

---:F;.om the Department of Otolaryngology, Medical University of South Carolina, Charles
ton, S. C.
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Fig. l. Symptoms of laryngeal carcinoma in 311 patients.

Fig. 2. Smoking habits of 311 patients
with laryngeal carcinoma.

I) 24%; intermediate (Grades II and
III) 73%; and high (Grade IV) 3%.

CLASSIFICATION

Staging by TNM categories as rec

ommended by the American Joint Com
mittee on Cancer Staging and End
Results Reporting was used with modifi
cations.f All lesions were placed in the
more unfavorable prognostic location,
for the selection of treatment must be

Dyspnoea CouOh Hemoptysis

SECONDARY SYMPTOM

related to this factor rather than the site
of origin. While this method is not

entirely satisfactory and has its failings
as brought out by Norris" and others,"
it probably is an improvement over the
original provisions. Involvement of
contiguous anatomic sites made it diffi
cult to accurately fix the source, e.g., a

tumor invading the glottic and supra
glottic areas would be designated T3
and could be placed in either group.
When areas adjacent to the glottis were

involved, they were placed in the supra
glottic division. Transglottic has been
used by some authors to categorize this
situation.

The behavior of tumors in varying
locations within the same stage also
created a problem. A lesion of the an

terior one-third of the vocal cord is
dissimilar and has a different prognosis
from one involving the arytenoid or

posterior segment of the cord, yet both
are designated as Stage 1.

RECURRENCE AND METASTASIS

Seventy-three percent of the recur

rences/metastases appeared within the
first year and only 6% after three years.
Those that developed in 78/311
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( 25%) of the patients was almost
equally divided between local recur

rence and regional lymph node metas
tases (Fig. 3), and yielded an overall
five year survival rate after further
treatment of 31/78 (31%). Twenty-two
of the 78 patients (28%), eight with dis
tant metastases, were not treated be
cause of the extent of involvement, and
died of their disease. Of the 56 patients
treated principally in Stages I and II
additional surgery was performed in
39 and radiation therapy in 17 (Fig. 4)
with a 63% five year salvage. Early dis
covery was probably a salient factor in
the subsequent recovery of those re

ceiving additional treatment.

In Stage I lesions failure of the initial
therapy 28/118 (24%) was due mainly
to local recurrence 17/28 (60%) with
a salvage rate of 14/28 (50%), whereas
in Stage II the majority of the failures
39/157 (25%) resulted from metastasis
to regional lymph nodes 22/39 (56%),
with a resultant salvage of 12/39 (31%).
It was not surprising that the salvage
rate in Stage III of 3/14 (21%) was less
than the 31% in Stage II lesions, al
though the greater number of failures

occurred in Stage II (Fig. 5).
REGIONAL LYMPH NODE METASTASIS

Simultaneous neck dissection and de
finitive laryngeal surgery was per
formed on 96/311 (31%) of the patients,
and carcinoma was present in the lymph
nodes of 29/96 (30%).

Of the 34 patients with palpable
cervical lymph nodes, 4 of which were

bilateral, 16 (47%) contained metastatic
disease. Elective neck dissection when
there were no palpable lymph nodes
was combined with laryngeal surgery
in the other 62 patients with subglottic
or supraglottic involvement, and of
these lymph nodes 13 (21%) contained
microscopic cancer (Table I). In a re

port in 1961,5 the percentage of histo
logically positive lymph nodes was 26%,
so that metastasis in nonpalpable lymph
nodes was slightly less in this series.

RESULTS OF SURGICAL TREATMENT

Two hundred thirty-three of the 311

patients (75%) survived five years or

longer. The minimum five year sur

vivals including salvage according to
location were as follows: Supraglottic
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TABLE I

HISTOLOGY OF CERVICAL LYMPH NODES

Palpable Nonpalpable Total

Carcinoma Present 16/34 (47%) 13/62 (21%) 29/96 (30%)

TABLE II

OVERALL SURVIVALS RELATED TO LOCATION

Supraglottic Glottic TotalSubglottic

77/124 (62%) 142/167 (85%)

77/124 (62%); glottic 142/167 (85%);
and subglottic 14/20 (70%) (Table II).

Stage I (T1NoMo) - 90/118 - 76%
five year survivals after initial surgery;
104/118 - 88% salvage after additional
treatment.

One hundred eighteen patients
(38%), located as follows: supraglottic
11, glottic 106, subglottic 1, had Stage
I lesions. Ninety patients survived five
years or longer after the initial surgery
and 14 patients were .salvaged by fur
ther surgery (Table III). Of the 14
deaths, 3 were located supraglottically,
9 glottically, and 2 died of other causes.

14/20 (70%) 233/311 (75%)

Stage II - 98/157 - 62% five year
survivals after initial surgery; 110/157
- 70% salvage after further treatment.

In the T2NoMo group of 60 patients,
42 (70%) survived five years after the
initial treatment and 46 (77%) after fur
ther treatment, in 18 of whom the tumor
was supraglottic and 28 glottic (Table
IV).

In the 84 TsNoMo patients, 52 (62%)
survived five years after the initial treat
ment and 60 (72%) after further treat
ment. These were classified into supra
glottic 32, glottic 15, and subglottic 13
(Table V).

TABLE III

SURVIVALS RELATED TO STAGE AND LOCATION

Supraglottic
(11)

Total
(118)

Glottic
(106)

Subglottic
(1)

STAGE I

(TIN1Mo) Primary
Salvage

8 (73%)
o

81 (76%)
14

1
o

90 (76%)
104 (88%)

TABLE IV

PRIMARY SURVIVALS RELATED TO STAGE AND LOCATION

Supraglottic Glottic Subglottic Total
(86) (55) (16) (157)

STAGE II

T2No(Mo) 14/24 (58%) 28/36 (78%) 42/60(70%)
TsNo 28/49(57%) 13119 (68%) 11/16 (69%) 52/84 (62%)
T4No 4/13 (31%) 4113 (31%)

Total 46/86 (54%) 41155 (75%) 11116 (69%) 98 (62%)
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TABLE V

SURVIVALS INCLUDING SALVAGE RELATED TO STAGE AND LOCATION

Supraglottic Glottic Subglottic Total
(86) (55) (16) (157)

STAGE II

T2No(Mo) 18/24 (75%) 28/36 (78%) 46/60 (77%)
TaNo 32/49 (63%) 15/19 (79%) 13/16 (81%) 60/84 (72%)
T4No 4/13 (31%) 4/13 (31%)

Total 54/86 (63%) 43/55 (78%) 13116(81%) 1101157 (70%)

TABLE VI

SURVIVALS RELATED TO STAGE AND LOCATION

Supraglottic Glottic Subglot#c Total
(20) (5) (2) (27)

STAGE III Primary 13 (48%)
Salvage 16 (59%)

TINl(Mo) Primary 2 2/4 (50%)
Salvage 1 3/4 (75%)

T2Nl Primary 2 3 5/8 (63%)
Salvage 1 6/8 (75%)

TaNl Primary 6 6/15 (40%)
Salvage 1 7/15 (47%)

There were 13 T4NoMo lesions, all of
which were supraglottic with 4 (31%)
five year survivals.

The 15 other Stage II failures were

in patients that died of other causes.

Stage III - 13/27 - 48% five year
survivals after initial surgery; 16/27 .;

59% salvage after additional treatment.

Of the four TINIMo lesions, the two
survivals were supraglottic; of the 8

T2N}Mo lesions the five survivals were

two in the supraglottic and three in the

glottic group; and of the 15 TsN1MO
lesions the six survivals were all supra
glottic (Table VI). One patient in each

category was salvaged by further sur

gical therapy. Two deaths were from
other causes.

Stage IV - 3/9 - 33% five year sur

vivals.

In the two T4N1MO and the one

TIN2MO patient survivals of the nine

cases, the tumor was situated supra
glottically (Table VII). One patient

TABLE VII

SURVIVALS RELATED TO STAGE AND LOCATION

Supraglottic Glottic Subglottic Total
(7) (1) (1) (9)

STAGE IV Primary 3 (33%)
Salvage 0

T4Nl( Mo) Primary 2 2/4 (50%)
Salvage 0 0

TIN2 Primary 1 1/2 (50%)
Salvage 0 0
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TABLE VIII

PRIMARY SURVIVALS RELATED TO SURGICAL PROCEDURES

Stages 1(118) IV (9) Total (311)II (157) III (27)

Partial Laryngectomy
Thyrotomy 70/92 7/10

98/129 (76%)
77/102 (75%)

died of other causes. There was no pa
tient salvage.

TYPE OF SURGICAL TREATMENT

Partial laryngectomy (thyrotomy, su

praglottic laryngectomy, and vertical
hemilaryngectomy) with or without
neck dissection was performed in 129
patients (42%), and total laryngectomy
with or without neck dissection was

chosen in the remaining 182 patients
(58%) .

The overall five year survival rate for
those patients treated by all forms of
partial laryngectomy without recur

rence was 98/129 (76%). This type of
surgical treatment was employed
mainly in the T1NoMo and T2NoMo
groups with 78% and 68% survivals, re

spectively.
One hundred two patients (33%) were

treated by thyrotomy, and of these, 92
were in Stage I representing 78% of the
Stage I lesions, with 70/92 (76%) pri
mary survivals. Ten, or 6% of the Stage
II lesions provided seven (70%) sur

vivals after the initial surgery (Table
VIII).

Supraglottic laryngectomy was per
formed in seven patients (2%) . One

patient with a Stage I lesion had a su

praglottic laryngectomy alone, while in
the five Stage II and the one Stage III

lesion it was combined with neck dis
section (Table IX). The low incidence
of this type of surgery is attributed to
the fact that only during the latter years
of the study was this surgical proced
ure utilized.

Vertical hemilaryngectomy accounted
for 20 operations (6%), and of the 18
survivals, 6 were Stage I and 12 Stage
II lesions. It was combined with neck
dissection in one Stage II and one Stage
III lesion (Table X).

Total laryngectomy alone was per
formed in 12 Stage I (10%) lesions with
9 primary survivals, and 78 Stage II

( 50%) lesions with 47 (60%) primary
survivals. Laryngectomy with simul
taneous neck dissection was carried out
in 7 (6%) Stage I, 51 (33%) Stage II,
25 (93%) Stage III, and all 9 of the
Stage IV lesions with the primary.
survivals 4 ( 57%), 30 ( 60%), 13

(.52%), and 3 (33%), respectively (Table
XI).

DISCUSSION

As expected; the recurrences and
metastases increased and the survival
rates decreased progressively from
Stage I to IV. The five year survival
rates were considerably greater for
glottic lesions 142/167 (85%), and the

TABLE IX

PRIMARY SURVIVALS RELATED TO SURGICAL PROCEDURES

Stages 1(118) II (157) III (27) IV (9) Total (311)

Partial Laryngectomy
Supraglottic Laryngectomy
Alone

With Radical Neck

1/1

2/5

98/129 (76%)
3/7 (43%)
1/1

2/60/1
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TABLE X

PRIMARY SURVIVALS RELATED TO SURGICAL PROCEDURES

Stages 1(118) II (157) III (27) IV (9) Total (311)

Partial Laryngectomy 981129 (76%)
Vertical Hemilaryngectomy 18/20 (90%)
Alone 616 11112 17118
With Radical Neck 111 011 112

small group of subglottic lesions had a

higher survival 14/20 (70%) than the
supraglottic lesions 77/124 (62%).

Of the 78/311 (25%) recurrences or

metastases, 28/78 (36% ) developed in

Stage I and 39/78 (50%) in Stage II
lesions. Of these, approximately three
fourths were given further surgical
treatment with a composite five year
survival rate of 29/78 (37%). The high
incidence of uncontrolled disease indi
cates that the primary surgical pro
cedures were inadequate, albeit tem

pered somewhat by the resultant sal
vage.

In the recurrent Stage I lesions the
salvage was 14/28 (50%) while in Stage
II it dropped to 12/39 (31%). Some of
the difference can be accounted for by
the fact that in Stage I lesions failure
of the initial therapy was chiefly due to
local recurrences which were easier to

control, whereas in Stage II the ma

jority 22/39 (56%) resulted from metas
tasis to lymph nodes.

Stage II lesions require meticulous
care in assessing the extent of the dis
ease, and the treatment afforded this
group of patients should be carefully
individualized to insure optimum treat
ment. There was only a 5% difference
between the survival rates of the pa
tients in the T2NoMo (77%) and the
TgNoMo (72%) classifications. The 31%

five year survivals in the T4NoMo group
followed the initial surgery with no

salvage. Of the patients dying of other
causes clinically free of cancer, 15/20
(75%) were Stage II.

Twenty-two percent of all patients in

Stage II treated by operations not in

cluding radical neck dissection devel
oped cervical lymph node metastasis

later, while 17% of those treated with
elective neck dissection had positive
lymph node involvement on histologic
study. This suggests that the incidence
of occult cervical metastasis in Stage II
lesions is somewhere within this range.
The significant number of metastases in
the cervical lymph nodes of patients in
the Stage II classification brings up the
desirability of increasing the number
of elective neck dissections in this cate

gory, yet 4/8 (50%) of the distant met
astasis occurred in Stage II, and elective
neck dissection would not have pro
longed life in these patients.

In Stage III the five year survival
rate with no recurrence/metastasis of
13/27 (48%) was further divided into

TINIMo (2/4), T2NIMo (5/8) and
TgN1Mo (6/15) lesions. Three of the
14 recurrent/metastatic cases were sal

vaged after further treatment. When
combined with the primary survivals
the integrated five year surgical sur

vival rate was 16/27 (59%).

TABLE XI

PRIMARY SURVIVALS RELATED TO SURGICAL PROCEDURES

Stages 1(118) IV (9) Total (311)II (157) III (27)

Laryngectomy
Alone

With Radical Neck

9/12

417

47/78

30/51 319

561 90 (62%)
50/92 (54%)13/25
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Even though the number of patients
was small the survival of 3 out of 9

Stage IV lesions indicates that radical
surgical therapy should be undertaken
in these patients. Of the 6 failures, 3
died of cervical lymph node metastasis,
2 of distant metastasis, and one of
causes not related to carcinoma. No

patients were salvaged in this stage.

Radiation, either as the primary treat
ment or in combination with surgery
was not employed in this group of 311
cases. The findings are indicative of the
results obtained by surgical treatment.

When the surgical survival figures are

corrected by eliminating those patients
dead of other causes to conform to the
manner Lathrop" used in reporting the
10 year results of supervoltage radia
tion, a basis for comparative figures in

Stages I and II can be obtained. The
minimum five year survival rates for
lesions treated initially by surgery and
by radiation exclusive of salvage was

identical: in Stage I (T1NoMo) 76% by
both surgery and radiation; in Stage II

( T2NoMo and TsNoMo only) the figure
was 70% for each.

Wang and Schulz? treated 276 pa
tients primarily by radiation therapy
with an overall minimum five year sur

vival rate of 51% as compared with this
surgical series of 75%. When broken
down further according to stages with
out recurrences, the results with the
radiation preceding the surgical figures
were as follows: Stage I, 73% to 76%;
Stage II, 65% to 62%; Stage III, 42% to

48%; and Stage IV, 12% to 33%. Except
for Stage IV lesions the results are alike.

SUMMARY

Three hundred eleven consecutive
unselected patients with carcinoma of
the larynx, treated surgically during a

five year period and followed for a

minimum of five years, were evaluated.
Minimum survival rates were used to
determine the end results following the
TNM classification as presented by the
American Joint Committee. The over-
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all five year survival rate for the series
was 233/311 (75%).

The five year survival rates including
those salvaged by further treatment ac

cording to stages were:

Stage I - 104/118 (88%); Stage II
- 110/157 (70%): [T2NOMo - 46/
60 (77%); TsNoMo - 60/84 (72%);
T4NoMo - 4/13 (31%)]; Stage III
- 16/27 (59%): [TINIMo - 3/4
(75%); T2NIMo 6/8 (75%); TsN1MO
7/15 (47%)] and Stage IV - 3/9
(33%) .

Analyzed according to location the
five year survival rate in supraglottic
lesions was 77/124 (62%); glottic 142/
167 (85%); and subglottic 14/20 (70%).

In relation to the operation employed,
partial laryngectomy yielded 98/129
(76%) primary five year survivals. Of
these, thyrotomy provided 77/102
(75%), supraglottic laryngectomy with
or without neck dissection 3/7 (43%),
and vertical hemilaryngectomy alone or

with neck dissection 18/20 (90%) .

Laryngectomy alone afforded 56/90
( 62%) and laryngectomy with neck dis
section 50/92 (54%) survivals.

In the 78/311 (25%) of patients de
veloping recurrence or metastasis, eight
of which were distant, a 31% overall
five year survival rate was obtained
after further treatment.

In Stage I lesions the salvage follow
ing additional surgery was 14/28 (50%).
In Stage II the majority of failures re

sulted from metastasis to regional
lymph nodes 22/39 (56%) with a sub
sequent 12/39 (31%) salvage after sur

gery.

The cases with recurrence/metastasis
in Stage III were too small to be statisti
cally significant, yet the 3/14 ( 21%)
salvage indicated that further treatment
was not futile.

Surgical treatment controlled 3/9
( 33%) of the Stage IV lesions for five
years or longer, and there was no later
salvage in this group.
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INTRODUCTION OF

GUEST OF HONOR, LOUIS H. CLERF, M.D.

PRESIDENT F. JOHNSON PUTNEY, M.D.

Twenty years ago Dr. Louis H. Clerf
was elected President of the American
Laryngological Association, and today
he is our Guest of Honor. Actually this
is all that needs to be said, for Dr.
Clerf means many things to many peo
ple. He has endeared himself to the
members of this Association and to
enumerate his accomplishments in the
field of Laryngology would be uncalled
for before this audience.

I might mention just a few of his
other achievements that may not be as

well known. During the early 1950's
Dr. Clerf served as interim Dean of the
Jefferson Medical College. During this
time he devoted much of his energy to
the duties of the college, but relin
quished these to give his full time to
clinical and scientific medicine, realizing
that he could not do justice to teaching
and medical practice while occupied
with administrative matters. He served
as President of the Pennsylvania State
Medical Society and the Philadelphia
County Medical Society from which he
received its select Strittmatter award.

We all know his skill in endoscopic
foreign body removal, and this ability
was carried over to the extraction of
coins; from the pockets of his fellow
alumni, for he not only initiated and
set up the organizaiton necessary for
the annual Jefferson Alumni Giving
Fund but guided it through its first
three critical years. The success of the
drive during this early period estab
lished a firm foundation from which
continued success has made it the
largest Alumni Fund in the country

with a current annual donation in excess

of one third of a million dollars.

His proficiency in the field of medical
photography is well known, and his
background as a naturalist and sports
man have enabled him to continue his
interest in the photography of wildlife
in its natural habitat. He has always
been deeply interested in the birds and
can identify many of their calls as well
as imitate them. An ardent garden
lover, he knows the botanical names of
flowers and plants and can give quite
a dissertation on leaves and bits of
shrubs relating to growth and the vari
ous sections of the country where they
are found.

The esteem in which he is held by the
men whom he has trained is a mark of
his inspirational influence, and I cannot
let this moment pass without paying my
own personal tribute. He has been my
friend, teacher and advisor, and his
example has been my guide line. Even

though he was prohibited from prac
ticing aspects of Otolaryngology other
than Laryngology and Bronchoesopha
gology in his early years, his keen in

sight recognized the need for practicing
the broad aspects of the specialty which
resulted in my residency at the Man
hattan Eye, Ear and Throat Hospital.
His advice regarding medical societies
was to join these as early as possible
before one makes too many enemies.

I am happy to present Dr. Clerf as

the guest of honor, and in honoring him
we are also honoring the American

Laryngological Association.



REMARKS OF GUEST OF HONOR

LOUIS H. CLERF, M.D.

I enjoyed very much what Dr. Putney
said about me. In fact, I wish he had
continued. I would have learned more

about myself. He is a good genealogist
and that reminds me of a story.

This man wished to trace his an

cestors and consulted a genealogist. The

family tree revealed that a grand-uncle

had been convicted of a felony and was

electrocuted at Sing Sing. He, therefore,
wished to have this relative removed
from the tree but finally accepted the
genealogist's revised version. It stated
that "a grand uncle had occupied the
chair of Applied Electricity at a famous
institution in a large eastern city. He
died in harness."
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JACOB DASILVA SOLIS-COHEN, M.D.

PIONEER LARYNGOLOGIST

LOUIS H. CLERF, M.D.

ST. PETERSBURG, FLORIDA

Mr. President and Fellows of the
American Laryngological Association, it
is a great privilege to be the Guest of
Honor and I am grateful to you.

This Association was founded in 1878,
about the time that surgical measures

were being considered for treatment of
cancer of the larynx. The first recorded
laryngectomy for cancer was performed
in 1873 by Theodor Billroth of Vienna.
The frequency of fatal aspiration pneu
monia with a mortality rate of nearly
100% did much to discourage its general
acceptance. It is gratifying, therefore,
to hear our President report surgical ex

periences and a statistical analysis of his
cases of cancer, and then attempt to
visualize in retrospect the progress
made in surgical treatment of this dis
ease since Billroth's operation 99 years
ago.

In Thomson and Negus' textbook
"Diseases of the Nose and Throat"! sec

tion on Laryngectomy, reference is
made to the high mortality among the
early cases. They stated, "Later on,
much better operative results were ob
tained, particularly in so far as im
mediate danger from the operation is
concerned, by adopting Solis-Cohen's
method of completely severing the tra

chea, and detaching it from the larynx,
pharynx and esophagus. The orifice of
the trachea is then secured to the skin
in the middle of the neck."

As one reads medical literature on

cancer of the larynx it is noted that
many of the major contributions to im-

proved diagnostic methods and notably
surgical treatment and postoperative
care have been made by Fellows of this
Association. The first of these was Dr.

Jacob DaSilva Solis-Cohen. Our Presi
dent expressed interest in Solis-Cohen's
work in this field so if you will bear
with me I shall present a brief bi
ography of this distinguished laryn
gologist.

Jacob Solis-Cohen was born in New
York City on February 28, 1838. The
family moved to Philadelphia in 1840
where he secured his early education,
attended lectures at Jefferson Medical
College and then received his medical
degree from the University of Pennsyl
vania in 1860. After serving part of his
residency at Old Blockley, he enlisted
as a private in the U.S. Army. He was

soon transferred to the Medical Corps
as an Assistant Surgeon, resigned his
commission after one year of service
and accepted an appointment as Assist
ant Surgeon in the U.S. Navy.

At the termination of the Civil War
he returned to Philadelphia to resume

practice and took up laryngology as a

specialty. He used Morell Mackenzie's
little volume "The Use of the Laryn
goscope" as a textbook. He was greatly
interested in the laryngeal mirror as a

diagnostic aid and became proficient in
its use. Having established himself as

a specialist in laryngology, in 1866 he
instituted regular organized lectures on

laryngology at the Philadelphia School
of Anatomy; this was the first systematic
course in laryngology for undergrad-



24 LOUIS H. CLERF

uates in America, and later he was ap
pointed lecturer on laryngology and
diseases of the throat and chest at Jef
ferson Medical College. A clinical serv

ice in the Collegiate course was estab
lished within two years, and in 1882 he
was elected honorary Professor of
Laryngology. He continued to super
vise the throat clinic until the late 90's
when he retired from teaching. When
the Philadelphia Polyclinic was estab
lished in 1883 he was one of the found
ers, became a Professor of diseases of
the throat and chest and established a

laryngological clinic.

In 1872 he published his classical
work, "Diseases of the Throat," a guide
to the diagnosis and treatment of affec
tions of the pharynx, esophagus, tra

chea, larynx and nares, a volume of 583
pages. This gave a full exposition of all
then known concerning the subjects of
that specialty. Delavan- considered it
more complete and comprehensive than
anything that had appeared in this
country or in Europe.

Dr. Solis-Cohen's surgical experience
in the Civil War proved invaluable.
During 1867 he did a laryngotomy for a

large fibrous tumor of the vocal cord, a

procedure which had been performed
by others for benign lesions. On Feb
ruary 25, 1868 he performed the first
successful laryngotomy in the world for
cancer of a vocal cord.3,4 Two biopsies
had confirmed the diagnosis. A prelim
inary tracheotomy was performed by
Dr. Cohen assisted by Dr. D. Hayes
Agnew who later became Professor of
Surgery at the University of Pennsyl
vania. The laryngotomy was performed
under chloroform anesthesia with the
assistance of several prominent surgeons
and in the presence of a distinguished
audience including Professors Samuel
D. Gross and William Pancoast. The
patient made a good recovery and vis
ited Dr. Cohen at his office on the tenth
postoperative day. There was no re

currence and the patient was reported
as having died from apoplexy over 20
years later. The procedure as performed
by Dr. Cohen was quoted by Professor
Von Bergmann as his proposed opera-

tion to remove the tumor of the vocal
cord of Crown Prince Frederick of
Prussia in 1887.

Dr. Delavan" credits Dr. Cohen with
performing the first really complete
laryngectomy in America and intro

ducing the now well recognized tech
nic "by which the severed end of the
trachea is caused to emerge from the
lower part of the neck and is there at
tached." In a discussion of Mackenty's
paper on one-stage laryngectomy," De
lavan, referring to the work of Professor
Gluck of Berlin stated: "He (Gluck)
adopted in the main, the principles uti
lized by Solis-Cohen. in his celebrated
case, the first Of its kind operated upon
in this country in 1884, the patient sur

viving eleven years and dying without
recurrence." In 1887 Cohen presented
before the American Laryngological
Association "A Description of a Modi
fied Laryngectomy."7 This was really a

partial laryngectomy. There is no ref
erence in the article about performing
this operation on a living patient. His
first report in the literature about laryn
gectomy on a living patient appeared
in 1892 and was reported to the Ameri
can Laryngological Association at its

meeting in Boston.

Dr. D. Bryson Delavan of New York,
a contemporary and great admirer of
Solis-Cohen was elected to this Associa
tion in 1881, became its Secretary in
1882 and was elevated to the Presidency
in 1893. He was active in the field of
laryngology, attended many foreign and
international meetings and was more

conversant with progress made in the
field of laryngology than the average
laryngologist. It would appear, there
fore, that in spite of failure to find any
published report by Dr. Solis-Cohen of
a laryngectomy performed by him prior
to 1892, one can accept Delavan's report
of the 1884 operation as authentic.

During March, 1892, Solis-Cohen did
a laryngectomy on a patient" who had
been treated for papilloma of the larynx
by Dr. George M. Lefferts in 1876. The

patient consulted Dr. Solis-Cohen dur

ing January, 1892. He found marked
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Fig. 1. Jacob DaSilva Solis-Cohen, M.D.

obstruction of the larynx by what ap
peared to be papilloma, and an attempt
was made to remove it by laryngotomy.
The lesion recurred promptly and a

total laryngectomy was performed. He
was assisted by Dr. W. W. Keen, Pro
fessor of Surgery, and Dr. Orville Horo
witz, Professor of Urology. In his
postoperative notes Dr. Cohen stated
"I stayed with him for sixteen hours and
during that time I instructed a number
of young men connected with the throat
and surgical clinics of the hospital how
to take charge of the case. Two mem

bers of the Staff were with him con

stantly for eighty hours." He com

mented further that it was due to the
close attention of these young men for
the first 80 hours that this man owed
his life. He continued this practice of
assuming the immediate after-care of
patients throughout his surgical career.

This practice was emulated by Mac
kenty" who enumerated certain surgical
principles when he reported to this As-

sociation in 1925, 77 consecutive cases

of total laryngectomy without a surgical
death.

Fourteen months after the laryngec
tomy in 1892, Solis-Cohen" presented
this patient at the annual meeting of
the Association held in New York in
1893 as a case of pharyngeal voice, one

who phonates without a larynx and
without the use of his lungs. Many of
the Fellows examined the patient and
in the discussion Dr. Lefferts, who had

r�m�ved a large papilloma from the pa
tient s larynx 18 years previously, and
others, expressed the opinion that the
voice was produced by the tongue and
lips. Dr. Solis-Cohen agreed that the
articulation was performed in this man

ner but that the phonetic reed was

lower down.

As � founder of the American Laryn
gological Association his influence was

profound. Elected its second President
the first two meetings held under hi�
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auspices marked the beginning of its
remarkable history. Commenting on

the marvelous advances made in laryn
gology, Delavan considered Solis-Cohen
as its first and greatest leader, "at the
head of his compatriots, there never was

a time in the active years of his long
march when he was not the acknowl
edged Chief." With his surgical experi
ence gained during the war years he
excelled in surgery of the upper air
passages. In a paper on "Surgical
Treatment of Cancer of the Larynx"lO
he stated "The after treatment of the
patient requires the combined services
of a laryngological and surgical mind,
and I am one of those who believe that
every laryngologist should do as much
as possible of his own surgery. I have
always advocated it, and if he is in
doubt about his ability to do those op
erations, he should have by his side
the proper assistance and do the oper-

ation on general surgical principles. At
all events he should not allow all his
surgical cases to go to the surgeons." !

Time and space do not permit listing;
all the textbooks and medical articles
he wrote, his membership in medical
and scientific societies, his activities in
civic and religious organizations and the
many honors bestowed upon him. A

profound scholar, a facile writer, his
contributions indicated a high degree
of scientific ability and led to many in
terests not strictly related to his pro
fession.

Dr. Solis-Cohen died in Philadelphia
on December 22, 1927 about two

months before his ninetieth birthday.
Again quoting Delavan, "he departed
with the last days of the dying year,
days most appropriate for the closing
of a perfectly finished life."
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EARLY DEVELOPMENT OF THE HUMAN LARYNGEAL MUSCLES

MALCOLM H. HAST, PH.D.

CHICAGO, ILLINOIS

In the study of the developmental
anatomy of the human, one of the most

neglected organs has been, and still is,
the larynx. This has been particularly
true for the period covering the last
half century. Quantitatively, and in
most cases, qualitatively, the greater
part of the research on the develop
mental anatomy of the larynx has been
contributed by those who worked in
the "golden age" of embryology, the
late nineteenth and early twentieth
centuries. I refer, of course, to the
classical work of His,! Strazza.f Kallius.f
Soulie and Bardier," Frazer," and Lis
ser." With the exception of a few pieces
of work, Blumberg et al.? for example,
research from the recent past has con

tributed findings based principally on

the study of the fetal stage of develop
ment and growth. In addition, where
study of the earlier stages was made by
the "classical" investigators, conclusions
can be tenuous since findings were de
rived from an examination of only 5 to
10 representative specimens covering all
stages of development. For the impor
tant experimental requirements of valid
ity and reliability to be secured, many
specimens at each stage of development
must be studied.

The purposes of this study were: 1)
to determine the development of the
human laryngeal muscles from pri
mordium to differentiation in the later
embryonal stages, employing a large
series of embryos; and 2) to compare
the findings of this investigator to those

reported in the literature.

METHODS AND MATERIAL

A study was made of serial sections of 50
human embryos, crown rump (CR) 4.7 to
29 mms (4 to 8 weeks) from this author's
collection and those of four other institutions,
the Universities of Washington ( Seattle),
Illinois, Michigan and Harvard." Specimens
from this collection were obtained from the
Central Laboratory for Human Embryology,
University of Washington School of Medicine.
Before delivery to our laboratory, the fresh
specimens were graded according to quality,
measured, (crown rump) and gestational age
determined either from clinical records or de
rived by a standard method.e-?

After fixation, all specimens were embedded
in celloidin, sectioned serially either in the
sagittal or horizontal plane at 6 to 20u and
every section stained by using either a stand
ard Hand E method or trichrome stain (acid
fuchsin, orange G and fast green).

After a careful study of all embryos by light
microscopy, photomicrographs were taken of
selected sections from this collection and,
where possible, from those of other institutions.
In addition, tracings were made of sections of
the larynx with the use of a binocular drawing
apparatus, and the penciled drawings trans
ferred to sheets of celluloid with India ink.
The images of each section were then stacked
to form a transparent model which when held
in front of a light source gave a multidimen
sional view of the larynx.

OBSERVATIONS AND DISCUSSION

Histological examination of the em

bryos revealed that development of the
laryngeal muscle can be divided into
six embryonic stages: Stage I CR 4 to 6

mms, Stage II CR 7 to 9 mms, Stage III
CR 10 to 12.5 mms, Stage IV CR 13 to
15 mms, Stage V CR 16 to 18 mms, and

o The author will provide a detailed list of the embryos studied upon request.

From the Department of Otolaryngology and MaxilIofaciai Surgery, Northwestern Uni
versity Medical School, Chicago, Ill.
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Fig. l. A) Embryonic larynx of CR 7 mms (32 days); i: anlage of internal con

strictor; e: anlage of external constrictor; p: pharynx. B) Embryonic larynx of CR 9.5
mms (5}� weeks); i: anlage of internal constrictor; e: anlage of external constrictor; g:
glottis.

Stage VI CR 19 to 23 mms. It is, of
course, realized that these are arbitrary
working categories and that their
boundaries are overlapping rather than
defined.

In the first stage (4 to 6 mms), the

primitive glottic slit is observed sur

rounded by condensations of undiffer
entiated mesenchyme; the cells are

denser at the glottis and appear to be
migrating peripherally. It is at this

stage that Frazer" recognizes two planes
of "circularly disposed cells," defining

them as the inner constrictor of the
fifth arch and the external constrictor
of the fourth arch. Although I agree
with Frazer" that an external constric
tor, the anlage of the inferior constrictor
muscle, may be observed at this stage,
I find no recognizable form of inner
constrictor of muscle cells. It is in the
second stage at 7 mms, where the
anlage of the cricoid and arytenoid
cartilages can be recognized, that one

can differentiate both inner and external
constrictors (Fig. 1). It is Frazer's hy
pothesis that this inner constrictor is
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Fig. 2. Embryonic larynx of CR 13 mms (42 days). A) a: anlage of arytenoid
cartilage; c: pharyngeal constrictor; i: anlage of interarytenoid muscle; p: pharynx. B)
c: anlage of cricoid cartilage; ct: anlage of cricothyroid muscle; pc: anlage of posterior
cricoarytenoid muscle; e: esophagus.

the primordium for all of the intrinsic
laryngeal muscles of the larynx except
for the cricothyroid, a derivative of the
fourth arch." I agree and confirm this
hypothesis; a similar view was also held
by Strazza'' that the earliest indication
of a laryngeal mass of muscles is found
as an inner constrictor.

The inner and external planes of cells

are more clearly defined at the begin
ning of the third stage (10 to 12.5 mms)
and with difficulty, one can even differ
entiate several individual laryngeal
muscles by the 12 mm embryo. Lisser"
belived that the muscles develop in

dependently and not as a sphincter, and
that all the laryngeal muscles are vis
ible at this stage. He found some fibers
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Fig. 3. Embryonic larynx of CR 15 mms (44 days). A) h: hyoid bone; sn: superior
nerve; a: anlage of aryepiglottic muscle; p: pharynx. B) ta: anlage of thyroarytenoid
muscle; a: arytenoid cartilage; i: interarytenoid muscle; V: cervical vertebrae. C) t:

anlage of thyroid cartilage; g: glottis; ta: anlage of thyroarytenoid muscle. D) sh:
sternohyoid muscle; ct: anlage of cricothyroid muscle; c: cricoid cartilage; 1: anlage of
lateral cricoarytenoid muscle.

of the lateralis and thyroarytenoid but
not clearly differentiated from each
other; no interarytenoid muscle was

found until the 12.5 mm embryo. Lisser
also observed that the cricothyroid
could not be separated from the later
aliso

I question the positive identification

of any laryngeal muscle as early as

10.5 mm. Strazza" would agree with
Lisser that the first muscle to develop
separately is the posterior cricoary
tenoid but he could not differentiate
this muscle until the 16 rnm embryo;
the present investigator could positively
identify it in the 13 mm embryo (Fig.
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Fig. 4. Embryonic larynx of CR 18 mms (46 days). A) H: hyoid bone; a: ary
tenoid cartilage; i: interarytenoid muscle; p: pharynx. B) ct: cricothyroid muscle; p:
posterior cricoarytenoid muscle; c: cricoid cartilage; 1: lateral cricoarytenoid muscle.
C) H: hyoid bone; th: thyrohyoid muscle; t: thyroid cartilage; ta: thyroarytenoid mus

cle; pc: posterior cricoarytenoid muscle; ic: inferior constrictor. D) ct: cricothyroid
muscle; c: cricoid cartilage; e: esophagus.

2) . I agree with Frazer that the pos
terior cricoarytenoid muscle is merely
more easily recognized from its position
and "certainly it is not present when
the inner constrictor is well marked."5

The present author also fell into the
same error as Lisser, when, in his last
paper'? he stated that the first muscles
to develop in a recognizable form (9
mm embryo) were the interarytenoid
and posterior cricoarytenoid. It is easy

to assume that particular myoblasts are

the primordia of specific muscles when
one expects these muscles to appear in
certain relationships in the laryngeal
organ. 'What this investigator has
learned and believes, after further
study, is that the primordium. of the
laryngeal muscles appears first as an

intrinsic sphincter, lying within the
anlage of the thyroid cartilage and at
the level of the cricoid. In this, the
present researcher agrees with Frazer
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Fig. 5. Embryonic larynx of CR 21 mms (47 days). H: hyoid bone; T: thyroid
cartilage; ta: thyroarytenoid muscle; C: cricoid cartilage; rn: recurrent nerve; pc: pos
terior cricoarytenoid muscle; tg: thyroid gland.

Fig. 6. Fetal larynx of CR 26 mms (51 days). T: tongue; m: Meckel's cartilage;
h: hyoid bone; th: thyrohyoid muscle; ta: thyroarytenoid muscle; t: thyroid cartilage; c:

cricoid cartilage; pc: posterior cricoarytenoid muscle; e: esophagus; V: cervical vertebrae.

and Strazza and disagrees with Lisser
that "the very first indication of the
laryngeal musculature shows several in

dependent masses."? From this author's
studies, it appears that the laryngeal
myoblasts are strung in the form of a

ring or sphincter in the 7 to 10 mm

embryo (Fig. 1). As development con

tinues, this sphincter of muscle fibers
separates into individual masses of
muscle, those that constrict the glottic
slit and epiglottic sphincter (interary-
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tenoid, aryepiglottic and lateral crico
arytenoid . muscles) and that pair of
muscles which opens the glottic sphinc
ter, the posterior cricoarytenoid.

Until we reach the fourth stage of
development (13 to 15 mms), judg
ments as to the recognition of individ
ual muscles are more speculative than
reliable. For it is during the fourth and
the fifth stages (16 to 18 mms) when
the development of the cartilages has
advanced to a more easily recognizable
form, that the muscles can be definitely
differentiated.'! In the 13 mm embryo,
the most well developed muscles are

the interarytenoid, cricothyroid and
posterior cricoarytenoid (Fig. 2). The
primordium of aryepiglottic muscula
ture can also be distinguished at this
stage. The cricothyroid, like the thyro
arytenoid muscle is still difficult to
differentiate reliably until the 15 mm

embryo (Fig. 3), although the crico

thyroid probably separates from the
pharyngeal constrictor as a separate
mass in the third stage.

The lateral cricoarytenoid is more

reliably differentiated from the thyro
arytenoid in the 18 mm embryo (Fig.
4), a finding that is similar to Lisser's.
This observation follows the reasoning
presented above, that this adductor,
functionally one of the principle mus

cles of the primitive sphincter, is one

of the early ones to develop as an in

dependent muscle.

The above findings are similar to
those of Lewis+' who was able to dis
tinguish most muscles in the 14 mm

embryo but does not agreewith Strazza
who could not distinguish any muscle
until the 16 mm embryo. It is also
interesting to note that Soulie and
Bardler+ first recognized the appearance
of the laryngeal muscles in the 19 mm

embryo. This is not surprising since
their reported collection contained no

specimens between 8 and 19 mms.
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It is during the sixth stage (19 to 23
mms ) that laryngeal muscles pass
through their . last stages of embryonic
development and differentiation ( Fig.
5). All intrinsic muscles are now clearly
recognizable, with the interarytenoid,
posterior cricoarytenoid and cricothy
roid muscles still dominant. For the
larynx, in general, this stage marks the
end of the embryonic period. The next

stage (24 to 30 mms) marks the first
fetal stage of laryngeal growth (Fig.
6). It is during this period that the
larynx takes on much of the adult form.

CONCLUSIONS

The principle conclusions to be
drawn from this study on the develop
mental anatomy of the human laryngeal
muscles are:

1. Intrinsic laryngeal muscles develop
from one of two common sphincters of
muscle cells and not as separate masses

of muscles.

2. The cricothyroid muscle is derived
from the inferior pharyngeal constric
tor, a muscle of the fourth arch, and all
other muscles are derived from the
primordium of the internal constrictor
of the sixth arch.

3. The first laryngeal muscles to be
identified in the early embryonic stages
are the interarytenoid, aryepiglottic,
posterior cricoarytenoid and cricothy
roid. These muscles continue as the
most well developed ones throughout
the embryonic period. The least de
veloped muscle appears to be the thyro
arytenoid.

4. The anlage of individual intrinsic
muscles was first recognized in the 13
mm embryo, with the development of
all muscles completed by the 23 or 24
mmembryo.

5. This study confirms, in general,
the findings and theories of Strazza and
Frazer on the developmental anatomy
of the laryngeal muscles.

ACKNOWLEDGMENT-The author is indebted to Dr. Thomas H. Shepard, Head, Central
Laboratory for Human Embryology, University of Washington School of Medicine, Seattle,
for providing the specimens that compose the author's embryonic and fetal collection.
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OBSERVATIONS ON THE EMBRYOLOGY

OF THE HUMAN LARYNX
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RONAN O'RAHILLY, M.D.

BALTIMORE, MARYLAND

Although the larynx was the first
portion of the respiratory tree to be
studied developmentally in the human,
it has not previously been described in
a closely graded series of specifically
staged human embryos.

The human larynx has been investi
gated in varying detail during this cen

tury by at least a dozen authors. 1

Among these, perhaps the best known
works are those of Soulie and Bardier,"
and Frazer." The most recent account
is that by Wind."

Contrary to common usage, it does
not in point of fact suffice to arrange
individual embryos in a series that sup
posedly indicates their order of develop
ment. With regard to age, it is exceed
ingly rare that the precise age of an

embryo is known and, moreover, ar

rangement by age would not necessarily
coincide with morphological develop
ment; some individuals progress more

rapidly than others, prenatally as well
as postnatally. Similarly, in the case of
size, embryonic length is merely one

index, is highly variable, and is all too

readily influenced by artifactual condi
tions, such as fixation and shrinkage.
Once again, arrangement by size would
not necessarily coincide with morph
ological development; taller Individuals

are not always more developed than
shorter ones.

The best system so far devised is that
of arranging embryos in groups, not in
an arbitrary manner but based- on their
morphological development. In the Car
negie system of embryonic staging,
morphological criteria such as the ap
pearance of the eyes and the limb buds
are employed in a scheme of 23 stages,
formerly termed "developmental hori
zons" by Streeter. Because the system is
not based directly on such variable
factors as length and presumed age, it
allows much greater precision in the
establishment of the sequence and
timing of developmental events. This
has been shown, for example, in the
case of the nervous system."

The 23 stages cover the embryonic
period proper, that is, the first eight
weeks of human development. At the
end of that time, the embryo is approxi
mately 30 mm in crown-rump length
(sitting height) and ready to enter the
fetal period. It shold be stressed that
such expressions as "the 16 mm stage"
have no place in present day embry
ology, where the term "stage" should be
reserved for those levels of develop
ment that pertain to a recognized stag
ing system.

From the Departments of Otolaryngology, Bronchology, Esophagology and Laryngeal Sur
gery, Graduate Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania; the
Department of Embryology, Carnegie Institute of Washington, Baltimore, Maryland, and the
Department of Anatomy, Wayne State University, Detroit, Michigan.
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Fig. 1. Left lateral view of a human
embryo of 3 weeks (Stage 10), 3.3 mm in
greatest length and possessing 10 pairs of
somites. The gut is indicated by an in

terrupted line. The line marked X shows
the plane of section of the photomicro
graph on Fig. 6.

The observations presented here,
which are limited to the embryonic
period proper, are based on serial sec

tions of 40 staged, human embryos in
the Carnegie collection. Their lengths
ranged from 1.25 to 31 mm; they were

sectioned in various planes and stained
according to various procedures. Par
ticular attention will be devoted here to
the early stages (between 3 and 4

weeks); the later stages (5 to 8 weeks),
which will be summarized, are still
under active investigation.

Stages 1 to 8. During the first week
of development, the human organism
changes from a single, free cell to an

implanting, hollow sphere known as a

blastocyst. During the second week,
the embryonic disc acquires bilateral
symmetry and presents rostral and
caudal ends as well as dorsal and ven

tral surfaces." During the third week,
the embryonic disc becomes more

curved (convex dorsally), particularly
at its rostral and caudal ends, and a

neural groove begins to appear in the
median plane."

Prior to Stage 8 (about 18 days), no

sign of the foregut is visible and hence
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Fig. 2. Left lateral view of a human
embryo of 4 weeks (Stage 13), 4 mm in

greatest length and possessing 30 pairs of
somites. The foregut is indicated by an

interrupted line. Compare with Fig. 8.
The line marked X shows the plane of
section of the photomicrograph on Fig. 9.

no indication of the respiratory system
is seen. In the chick embryo, however,
radio-autographic mapping has enabled
the presumptive pulmogenic regions to
be plotted at very early stages which
would probably correspond to about
two weeks in the case of the human
embryo."

Stage 9. At this stage the embryo is

approximately 20 days in age, 1.5 to
2.5 mm in length, and has 1 to 3 somite
pairs. The foregut is visible as a recess

of the yolk sac. A median pharyngeal
groove (Fig. 5) presages the first indi
cation of the respiratory system and in
cludes the future larynx.

Stage 10 (Fig. 1). The embryo is ap
proximately 25 days in age, is 2 to 3.5
mm in greatest length, and has 4 to 12
somite pairs. The respiratory groove be
gins to become circumscribed (Fig. 6)
and its caudal end is the site of the
respiratory primordium.

Stage 11. The embryo is approxi-



Fig. 5. Section through the pharynx
( above) and heart (below) of a human
embryo of Stage 9 (3 weeks), 1.38 mm in
length. The median pharyngeal groove
can be seen immediately dorsal to the
heart. In the latter, the so-called epimyo
cardial mantle, the cardiac mesenchyme
("jelly"), and the endocardium can be
identified.
+-

Fig. 6. Section through the neural
tube, dorsal aortae, and pharynx at Stage
10 (3.3 mm). The thick epithelium of
the ventral wall of the foregut is notice
able, and the respiratory groove can be
seen just dorsal to the dorsal mesocardium
and hcart. The plane of section is marked
X in Fig. 1. -+

Fig. 7. Section through the pharynx
at stage 11 (3.1 mm). The apex of the
pharyngeal wall ( pointing ventrally)
shows the division of the respiratory
primordium into right and left lobes. The
notochord can be seen lying between the
pharynx and the neural tube.
+-



Fig. 8.. Median section through the
pharyngeal region at Stage 13 (4.5 mm ),
The respiratory diverticulum can be seen

descending from its origin in the foregut.
Its close relationship to the heart is' evi
dent. The site of the tracheoesophageal
septum is clearly visible.

'

�

Fig. 9. The separation of the respira
tory (below) and digestive ( above)
canals at Stage 13 (5.3 mm). In this
cross section at higher magnification, the
endodermal cells that divide the originally
single foregut tube can be seen. No indi
cation of external pressure is found in this
formation of the tracheoesophageal sep
tum. The plane of section is marked X
in Fig. 2. -+

Fig. 10. Sagittal section near the median plane at

Stage 14 (5.85 mm). Portions of the neural tube are vis
ible in the periphery in this low power view, and the
heart and liver can be seen near the center. The respira
tory tube, now appreciably longer, is evident ventral to
the digestive canal, and the site of the inlet of the em

bryonic larynx is ascertainable.



Fig. 11. Sagittal section at Stage 16
(8.1 mm) to show the epithelial lamina of
the larynx. Further details can be made
out in Fig. 12.

Fig. 12. High power view of the
epithelial lamina of the larynx shown in

Fig. 11. The closed vestibulotracheal
canal can be identified on the left-hand
side of the lamina, and the closed pharyn
gotracheal canal can be discerned below
the lamina on the right-hand side of the
photograph.
+-

Fig. 13. Sagittal section, approximately
in the median plane, at Stage 19 (18
mm). The vertebral centra can be seen

on the right, and the base of the skull
(containing a part of the notochord) at

the top of the photograph. Compare with
Fig. 3. Below the epiglottis, the cartilag
inous hyoid condensation is visible.



Fig. 14. Sagittal section, near the median plane, at

Stage 20 (18 mm). The base of the skull and the verte

bral centra are evident. A portion of the notochord is
visible in the lower right-hand comer, and a part of the
neural tube in the upper right-hand corner. The carti

laginous hyoid is evident below the epiglottis.

Fig. 15. Transverse section through the
pharynx and larynx at Stage 20 (21 mm ).
The tongue is shown uppermost. The T
shaped cavity of the larynx is evident, and
the arytenoid condensations can be de
termined. The blood vessels have been
injected with India ink.
+-

Fig. 16. Transverse section at Stage
20, taken a little further caudally than
that shown in Fig. 15. The hyoid and
thyroid cartilages can be identified, and
also the right and left lobes of the thyroid
gland. The blood vessels have been in
jected with India ink. -+



Fig. 17. Coronal section through the
larynx at Stage 21 (22.5 mm). The
tongue is shown uppermost. The cartilag
inous nodules on the left-hand side are

(from above downwards) the hyoid, thy
roid (twice), and cricoid. Above the cri
coid cartilage bilaterally, muscular con

densations ( e.g., thyroarytenoid) are

present. Lateral to the cricoid cartilage
bilaterally, the right and left lobes of the
thyroid gland appear as dark areas. In
ferolateral to the hyoid cartilage, the
hypoglossal nerve is discernible.
+-

Fig. 18. Sagittal section through the
larynx at Stage 23 (8 weeks), 30 mm.

The epiglottis can be seen above. The
following cartilaginous elements are vis
ible: hyoid, thyroid lamina, cricoid arch
and lamina, and trachea (several rings).
In addition, the manubrium sterni and the
medial end of a clavicle are evident. The
isthmus of the thyroid gland and the
thymus appear as dark areas. Compare
with Fig. 4. -+

Fig. 19. Transverse section through
the pharynx and larynx at Stage 23 (30.7
mm ) . The hyoid body is shown upper
most, and the laminae and greater horns
of the thyroid cartilage can be seen on

each side. The T-shaped cavity of the
larynx is evident, bounded dorsally (be
low in the photograph) by the lamina of
the cricoid. The thyroarytenoid and pos
terior cricothvroid muscles can be de-
tected.

.

+-



Fig. 20. Transverse section through the pharynx and larynx of another embryo
of Stage 23 (31 mm). The three cartilaginous nodules on each side belong to the
styloid, hyoid, and thyroid elements, respectively. The vestibule of the larynx, the
rostral limit of the arytenoid cartilages, and the transverse arytenoid muscles are

clearly shown.

Fig. 21. Transverse section through the larynx shown in Fig. 20, taken a little
further caudally. The hyoid, thyroid, and cricoid cartilages are evident. The sec

tion is just caudal to the arytenoid cartilages and is close to the cricoarytenoid
joints. The thyroarytenoid and posterior cricoarytenoid muscles can be detected.

Fig. 22. Transverse section to demonstrate the rostral limit of the trachea and
esophagus at Stage 23. The caudal limit of the arch of the cricoid is shown upper
most, and the cartilaginous rings of the trachea are visible. A dorsal folding of the
wall of the trachea projects into the lumen. The right and left lobes of the thyroid
gland are evident, and several of the nearby muscles can be seen. The mucous,
submucous, and muscular coats of the esophagus are readily discernible.
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Fig. 3. Median section through the
neck of a human embryo of 7 weeks
(Stage 19), 18 mm crown-rump length.
Compare with Fig. 13.

mately 24 days in age, 2.5 to 4.5 mm in

length, and has 13 to 20 somite pairs.
The respiratory primordium divides into

right and left lobes (Fig. 7).
Stage 12. The embryo is approxi

mately 26 days in age, 3 to 5 mm in

length, and has 21 to 29 somite pairs.
The tracheoesophageal septum makes
its first appearance at this stage.

Stage 13 (Fig. 2). The embryo is ap
proximately 28 days in age, 4 to 6 mm

in length, and has 30 or more somite
pairs. Tracheoesophageal separation is
well under way (Figs. 8 and 9), and
the right and left bronchial buds are

clearly defined. The coelomic epithe
lium is still actively giving cells to en

velop the esophagus and the respiratory
primordium in a common visceral coat
of mesenchyme. This forms the basis
of the vascular, muscular, and support
ing tissues of these organs.

Stage 14. The embryo is approxi
mately 32 days in age and 5 to 7 mm in

length. The hypopharyngeal eminence
is seen as a median elevation of the floor
of the pharynx between the third
pharyngeal arches. Medial to the fourth
pharyngeal arches, the right and left
arytenoid swellings appear as bilateral
mounds. Between these is the as yet
small epithelial lamina of the larynx.
The inlet of the embryonic larynx is
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Fig. 4. Median section through the
neck and thorax of a human embryo of 8
weeks (Stage 23), 30 mm crown-rump
length, at the end of the embryonic period
proper. Compare with Fig. 18. C: cricoid
cartilage; H: hyoid; T: trachea.

now identifiable (Fig. 10) . The co

elomic epithelium at this stage ceases

to contribute to the esophagus and the
respiratory tubes. Angiogenesis is be
ginning in the mesenchyme and serves

to mark off the esophageal from the
bronchial investment.

Stages 15 to 23 (Figs. 3 and 4). The
stages from 5 to 8 weeks, during which
the crown-rump length increases from
about 8 to approximately 30 mm, are at

present under active investigation and
are merely summarized here in the form
of a series of photomicrographs. (Figs.
11 to 17). By the 'end of the embryonic
period proper (Figs. 18 to 22), the
larynx is a well developed organ in
which the various cartilages have dis
tinctive shapes and in which the major
muscles are clearly delineated. It should
be noted, however, that the epiglottis
still contains no sign of cartilaginous tis
sue at this time.

In conclusion, it may be pointed out
that the respiratory system begins early
in development and that its location can

be detected as early as Stage 9 ( 20

days). The necessity of employing a

recognized staging system in order to

study the precise sequence of develop
mental events has been stressed. Only
by such a procedure can a detailed and
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accurate account be provided. Finally,
it has been well stated that "an under
standing of the embryology of the

3400 SPRUCE STREET, PmLADELPHIA, PA. 19104

larynx is necessary for an appreciation
of the development of its anomalies."
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STEROID TREATMENT OF HEMANGIOMA

OF THE HEAD AND NECK IN CHILDREN
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Hemangioma is the most common

benign tumor of infancy. The natural
history of infantile hemangiomata is one

of rapid growth beginning at two to
three months of age and continuing
until approximatel one to two vears of
age. Regression of the lesion takes
place a er a period of se era! ears.

Active treatment is therefore unneces

sary unless there is major interference
with the normal function of vital organs.
Treatment must be instituted when
there is: A) mechanical obstruction of
the airway; B) hemorrhage with or

without thrombocytopenia; C) infection
and loss of tissue; and D) threatened
cardiovascular decompensation.

Conventional methods of treatment
aimed at initiating early regression of
the tumor include cryotherapy, injection
of sclerosing agents, x-ray irradiation,
ligation of feeding blood vessels or sur

gical resection.' All of these methods
have disadvantages in the treatment of
hemangiomata of the head and neck.
Ulcerations, hemorrhage and scarring
are most undesirable. Permanent air
way obstruction can result from in

judicious application of these methods.
Thyroid carcinoma later in life is a well
known hazard from irradiation. Any
hemorrhage or injury to the tumor may
precipitate sequestration of thrombo
cytes and thereby cause a life threaten
ing thrombocytopenia.

The favorable experience of Katz and
Askin- that steroid therapy dramatically
reduced the size of multiple hemangio
mata during treatment for thrombo
cytopenia prompted this study. In the
presence of airv a· obstruction steroid
treatment might preclude the necessity
for a tracheostonr or shorten the dura
tion of cannulation. This report con

cerns ten patients observed between
1968 and 1972.

Selection of Patients for Steroid
Treatment. Infants referred to the Chil
drens Hospital of Los Angeles for acute

respiratory distress secondary to hem
angioma of the head and neck were

carefully evaluated clinically. Routine
laboratory tests including a platelet
count and/or bleeding and coagulation
studies were done when indicated. Bac
terial infections were treated with anti
biotics. Tracheostomy was performed
when necessary. Treatment with steroid
in these patients was based upon: 1)
severe airway obstruction; 2) excessive
rapid growth of the hemangioma; 3)
hemorrhage and ulceration with or

without thrombocytopenia; and 4) se

vere deformity as a result of the growth
of hemangioma. Each of the ten pa
tients selected is presented in detail in
order to demonstrate the intricate prob
lems involved.

Six of the ten patients thus selected
had respiratory distress from airwaj ob-
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Fig. 1. A and B) Cystic mass elevating floor of mouth and tongue before and
after steroid therapy (Case 1).

struction. Four had subglottic heman
gioma (Cases 1, 2, 3 and 5) and two
had extensive cavernous hemangiohy
groma of the tongue and the floor of
mouth rendering difficulty in breathing
(Cases 1 and 6). One patient with sub
glottic hemangioma presented with the
symptoms of hemoptysis and difficulty
in swallowing (Case 4). The remaining
four patients had hemangioma of the
parotid gland, of the external auditory
canal, and of the face and chin (Cases
7 tolO).

Prednisone was given orally at a dose
of 60 mg/M" per day initially and later
lowered to two-thirds or one-half of
the dose daily or every other day. The
duration of therapy was individualized
according to the clinical symptoms, re

sponse to the steroid administration and
the presence of complications such as

ulceration, bleeding, infection, etc.

None of the patients except one, (Case
2) became Cushingoid. This patient
also received the longest course of
steroid therapy.

REPORT OF CASES

Case 1. This patient was a male infant four
months of age, who was admitted to the Chil
drens Hospital of Los Angeles in January,
1971. At two months of age he was noted to
have a firm mass below the angle of the left
jaw, which rapidly increased in size. One
week prior to admission his tongue became
severely swollen and he developed progressive
dysphagia and noisy respiration. The mother's
pregnancy and labor were essentially un

remarkable.

Physical examination revealed a mass in the
left side of the Hoor of the mouth, elevating
the tongue to the level of the hard palate. A
large fum mass was noted in the left sub
mandibular area (Fig. IA). The left side of
the tongue was severely enlarged and blanched
with pressure. The surface of the tongue was

ulcerated and bled easily. A lateral film of the
neck revealed a soft tissue mass in the sub
mandibular area. The mandible and skeletal
survey were normal. Because of the rapidly
enlarging mass with increasingly severe res

piratory difficulty, a tracheostomy was per
formed at which time a large cystic hygroma
was found encircling the trachea extending
from the submandibular mass. Prednisone was

started two da s later which resulted in rapid
diminution in the size of the tumor (Fig. IB).
Howe er, because of the severe ascularity of
the tongue mass which resulted in bleeding
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when the infant was fed, a feeding gastrostomy
was performed.

A daily dose of 16 mgs of prednisone was

given for ten days. Within a few days there
was remarkable reduction in size and vascu

larity of the hemangiohygromatous mass al
lowing a resumption of oral feedings. 'The
gastrostomy tube was removed and the site
closed spontaneously. The dose of prednisone
was reduced to 10 mgs daily for another week
and further reduced to 10 mgs every other day
for the next eight weeks.

Direct laryngoscopy one month after ad
mission revealed the hypopharynx to still be
narrowed by a large cystic mass arising from
the base of the tongue and from the valleculae
and pharyngoepiglottic folds. The cystic mass

was incised with multiple punctures and clear
fluid was evacuated. The larynx otherwise was

essentially normal. At six months of age,
approximately three months after admission
to the hospital, the tracheotomy tube was re

moved and the neck healed spontaneously.
When seen at 16 months of age, the infant
had no respiratory or feeding difficulties and
the submandibular mass was barely palpable.

Case 2. This patient was a male infant three
and one-half months of age who was admitted
to the Childrens Hospital of Los Angeles in
June, 1969. A large cavernous hemangioma
was present over the left side of the face and
scalp. His chief complaint was severe respira
tory difficulty with stridor, fever, and evidence
of severe laryngeal obstruction.

Physical examination on admission revealed
an acutely ill infant with a temperature of 41 0

,

pulse rate 140, and respirations of 40 to 60
per minute. Because of bilateral acute otitis
media he was treated with methicillin intra
venously. Respiratory obstruction was so se

vere repeated doses of Decadron® were given.
His airway obstruction improved rapidly. The
platelet count, coagulation studies, and the
cerebrospinal fluid were normal. Chest x-rays
revealed hyperaeration without pulmonary in
filtrates.

p�ect laryngoscopy on the fifth day of ad

mlss:on revealed a subglottic hemangioma
causIn� laryngeal obstruction. The patient
w�s .gIVen 20 mgs of prednisone daily, and
wlth:n two weeks there was progressive re

duction .of the size of the facial and laryngeal
hemangioma. Prednisone was continued for a

total. o� six weeks, but four days after dis

contlI�umg the drug the stridor reappeared,
and direct laryngoscopy revealed the subglottic
area to be patent to only H mms because of
the obstructive hemangioma. Fifteen mzms

of prednisone daily was resumed and within
two months direct laryngoscopy revealed the

hemangioma to have diminished remarkably
In SIZe.

Steroid therapy was continued over the
next two months and the dose was reduced to
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10 mgms every other day until the child was

11 m.ont?s of age. Examination of the larynx
at thi� time revealed the subglottic airway to
have Increased to half of its normal size. No
respiratory difficulty was present except with
stress, but the child appeared somewhat
Cushingoid with reduced muscle tone. His
blood pressure was normal and there were no

other evidences of the Cushingoid syndrome.
Over the next 14 months the infant returned
to a normal appearance with increase in mus

cle strength, developed normally and the
hemangiomata of the face and scalp were

flattened with large blanched areas. At age
three, direct laryngoscopy revealed the larynx
to .be almost completely normal, with only
residual vascular areas in the subglottic and
on the cordal levels.

Case 3. This patient was a female infant
three and three-fourths months of age who
was admitted to the Childrens Hospital with a

diagnosis of croup in February, 1968. At

birth. she was noted to have scattered speckles
and Irregular areas of hemangioma over the
right si<;Je of the ne?k. Inspiratory and expira
�ory stridor, for which she had been hospital
ized elsewhere had been present since the
first day of life. At two months of age res

piratory difficulty and severe enlargement of
the hemangioma of the neck occurred.

Physical examination upon admission re

vealed an infant in moderately severe distress
with inspiratory and expiratory stridor. A
large hemangioma was present over the rizht
occiput and right posterior portion of the
neck. A chest x-ray was normal, but a lateral
x-ray of the neck revealed a subglottic mass

Direct laryngoscopy revealed a subglotti�
hemangioma (Fig. 2A). Respiratory distress
responded to multiple doses of Decadron but
airway obstruction remained a serious problem.
A tracheotomy was performed. Repeated
laryngoscopies revealed the problem of the
hemangioma to remain unchanged over the
next four months.

At eight months of age, prednisone was giv
en oral�y at doses of 20 mgs every other day.
Immediate response was noted with reduction
in the size of the cutaneous hemanzioma.
Prednisone was continued for a period

°

of six
weeks, and the hemangiomata became con

siderably smaller (Fig. 2B). With the dis
continuation of the steroid, the hemangiomata
increased in size and the prednisone was

resumed for a period of eight weeks, using 20
mgs every other day. The hemangiomata
again receded, and the treatment was dis
continued. At nineteen months of aze the
patient was decannulated. Only mildOstridor
occurred with stress as the only residual
symptom until the patient was two years of
age. \; hen last seen at three and one-fourth

ears of age, no respiratory obstruction was

noted and the cutaneous hemangioma had
completely subsided except for residual capil
lary streakings.
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Fig. 2. A and B) Rapid reduction in size of laryngeal hemangioma before and
after steroid therapy (Case 3).

Case 4. This patient was a female infant
nine weeks of age, who was admitted to the
Childrens Hospital in February, 1969, because
of hemoptysis of 36 hours duration. At five
weeks of age intermittent cough and hem
optysis had occurred. The mother's pregnancy
and the birth history were essentially normal.
Physical examination revealed a well devel
oped, and well nourished infant in no distress,
who had a nevus Hammeus over the left eyelid
and on the nape of the neck. Rales were pres
ent over both sides of the chest, and there was

no evidence of hepatosplenomegaly. Labora
tory tests, including coagulation studies, were

all within normal limits. Her Hgb was 9.3
gms%, and the wbc was 13,800 per cubic- mm.

The differential count was normal. An x-ray
of the chest revealed bilateral infiltrates and
the child was given parenteral penicillin and
kanamycin. The lungs cleared on this treat
ment.

Because of slow feeding and difficulty in
swallowing, a lateral film of the neck was

taken which revealed subglottic density pos
terior to the airway. Direct laryngoscopy re

vealed a subglottic hemangioma narrowing
the airway; 15 mgs of prednisone was given
daily for the next five weeks. Direct laryn
goscopy at the completion of the treatment
with steroids revealed the hemangioma to have
completely resolved. When seen at five and
one-half months of age, the child was asymp
tomatic.

Case 5. This patient was a female infant
two months of age who was admitted to the
Childrens Hospital in March, 1969, because
of a rapidly enlarging hemangioma of the left

side of the face, auricle, upper lip, and hard
and soft palate. Intermittent wheezing and
rapid respirations were noted. The infant was

born after an uneventful pregnancy and de
livery. Hospitalization was necessary else
where at two and one-half weeks of age be
cause of bloody diarrhea which spontaneously
subsided. X-rays of the gastrointestinal tract
were reported as normal. Eight weeks prior
to admission, the hemangioma of the face had
grown rapidly and the infant's respiratory
obstruction increased. Physical examination
revealed a well developed, well nourished
infant with a pulse rate of 150 and respirations -

of 86 per minute. The facial hemangioma was

noted with a soft mass over the parotid area.

The general physical examination was other
wise unremarkable. Laboratory tests revealed
the Hgb to be 9.4 gms% with a normal white
count and differential. A trace of occult blood
was found in the stool.

Direct laryngoscopy revealed a subglottic
and posterior tracheal hemangioma. Lumen
was not occluded; 15 mgs of prednisone was

given daily and within a week the facial
hemangiomata had flattened. Direct laryn
goscopy revealed diminished vascularity of
the hemangioma of the larynx and trachea.
The treatment was continued for ten weeks,
and then discontinued. During the next three
months, the facial hemangiomata were noted
to have increased in size. At eight months of
age, the infant again developed noisy breathing
and difficulty in swallowing; 15 mgs of pred
nisone were given daily for the next four
weeks, which resulted in only slight improve
ment in the feeding problem. Direct laryn-
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Fig. 3. A and B) Cavernous hemangioma of the tongue before and after steroid
therapy (Case 6).

goscopy was deferred because of a low hemo
globin of 7.7 gms%. The infant was given
iron supplement and followed elsewhere.

At 18 months of age she was again seen with
bleeding into the left cheek, parotid area, and
dental arch. The platelet count was reduced
to 28,000 to 39,000 per cubic mm; 20 mgms
of prednisone was given daily for the next
three months. One month after discontinuing
the steroid therapy, rapid growth of the facial
hemangioma was again evident. Ulceration
of the temporal area from trauma occurred,
and a loud bruit was heard over the heman
gioma. A systolic murmer was present over

the precordium. The presence of arteriovenous
communications were demonstrated by arteri
ography. Growth and development of the
child were within normal limit. No treatment
was recommended for the arteriovenous com

munications and at two and one-half to three
years of age the hemangioma had become
smaller but the bruit and systolic murmur

were still present.
Case 6. This patient was a female two and

one-fourth years of age who was first seen

because of a hemangioma involving the left
half of her tongue, left anterior pillar, and
floor of the mouth. The larynx was not in
volved. Involvement of the dental arch with
malocclusion caused by the large oral mass

was noted. Respiratory difficulty occurred
with each upper respiratory infection, 20
mgms of prednisone was given daily and
continued for eight weeks. During therapy
the tongue became smaller, less vascular, and
very flabby (Figs. 3A and B). When pred
nisone was discontinued, the tongue gradually
increased in size. At two years and seven

months of age, prednisone was again given in

doses of 20 mgms every day for another six
weeks. This resulted in marked reduction in
the size of the tongue.

At three and one-half years of age an

adenoidectomy was performed, following
which the tongue swelled remarkably and the
airway became obstructed. Prednisone was

given in doses of 20 mgms daily for the next
four weeks, during which the tongue rapidly
returned to its preoperative size. During the
following year there was no change in the size
of the tongue.

Case 7. This patient was a female infant
eight months of age who was first seen in May,
1968. A mass was noted in the left external
auditory canal at five months of age. This was

diagnosed elsewhere as an infection and
treated with oral and local antibiotics. A
myringotomy resulted in severe bleeding and
prolonged drainage. Mastoid x-rays showed
reduced pneumatization but without bone de
struction. The biopsy done elsewhere sug
gested cholesteatoma.

Examination at eight months of age revealed
a red tumor mass which filled the external
auditory canal. A small hemangioma was noted
over the occipital area. Biopsy of the aural
mass at Childrens Hospital of Los Angeles re

vealed an inflamed capillary hemangioma. Fol
lowing the excisional biopsy the hemangioma
of the ear grew rapidly. Fifteen mgms of
prednisone were given daily and within two
weeks of therapy there was marked regression
of the mass. Steroid therapy was continued
for three months, after which medication was

tapered and then discontinued. The patient
was last seen at three and three-fourths years
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of age at which time residual hemangioma of
the external canal and middle ear was noted.

Case 8. This patient was an infant four and
one-half months of age who was first admitted
to the Childrens Hospital in August, 1968. A
mass was first noted at two months of age
which became progressively enlarged and was

diagnosed erroneously as mumps because of
a history of exposure to this disease. One day
prior to admission, bleeding was noted from
the right ear. Physical examination was es

sentially normal except for a half dollar sized
compressible mass over the right parotid area.

X-rays of the jaw and skull were normal.
Routine laboratory tests including a platelet
count were normal.

A left parotid sialogram showed the primary
and secondary ducts to be displaced by a

centrally located mass. An angiogram revealed
dilated and tortuous arteriovenous channels
over the center of the gland representing a

hemangiomatous lesion; 20 mgms of predni
sone was given daily for a period of four
weeks. The .dose was then reduced to 15
mgms daily for the next two and one-half
weeks, and then to 10 mgms daily for another
one and one-half weeks. Periodic examination
revealed the hemangioma to have completely
disappeared by the end of seven weeks. A
scalp venogram at the completion of therapy
was reported as normal.

Case 9. TIllS patient was a female infant
five and one-half months of age who was ad
mitted to the Childrens Hospital in March,
1971. She was the product of a normal preg
nancy and labor. At birth a large facial
hemangioma was noted. This rapidly increased
over the first two months of life. Physical
examination revealed a huge hemangiohy
gromatous mass over the right side of her
face covering the neck and chin. Two areas

of ulceration were noted over the surface of
the tumor. There was a loud bruit behind the
right ear. There was a systolic murmur. Re
mainder of the physical examination and lab
oratory findings were within normal limits.

An angiogram revealed large feeding vessels
from the common and external carotid artery.
In view of the rapidly enlarging mass and
loud bruit, 20 mgms of prednisone was given
daily for one week and then reduced to 20
mgms every other day for the next seven

weeks. The mass became smaller, softer, and
the ulcerations healed. When steroid therapy
was discontinued for six weeks, the mass in
creased in size. At nine months of age, pred
nisone therapy was given to prepare the patient
for surgical ligation of the large feeding ves

sels, but again the mass became smaller and
softer, and surgery was cancelled.

.

Steroid
therapy was continued for six weeks at a

dosage of 20 mgms every other day. The
patient was followed elsewhere after that

.

course of steroid therapy.
Case 10. This female child was first seen

at Childrens Hospital in October, 1964 at

seven months of age. She was born with
multiple hemangiomata and cystic hygromata
over the lower half of her face, left chin,
neck, and sublingual area. There was an ex

tensive hemangioma over the lower lip and
tongue. A tracheostomy had been done at
another' institution because of respiratory
difficulty due to bleeding from sublingual
hemangioma. Subsequently, surgery was at

tempted to ligate the feeding arteries, but the
infant sustained a cardiac arrest. She was

resuscitated and had a stormy postoperative
course with sepsis and pneumonia. X-ray
therapy was given without any noticeable
effect. The infant was transferred to the Chil
drens Hospital of Los Angeles for further care.

During the next two years she had had re

peated partial resections of the cystic hygroma
and injections of a sclerotic substance into the
tongue. The tracheostomy was removed at
21 months of age. Although the surgical pro
cedures were helpful, the hemangioma and
cystic hygroma remained quite large. Injection
of sclerotic substance over the lower lip failed
to reduce the size of the hemangioma.

At four years of age, the teeth over the
mandible became loose and the lower gum
bled easily. There was x-ray evidence of loss
of bone in the mandible. A decision to try
steroid therapy was made and 20 mgms of
prednisone was given daily for seven weeks.
No changes were noted. The treatments were

discontinued for six weeks. Resumption of
steroid therapy at the same dose for another
six weeks failed to produce any noticeable
changes in the appearance of the hemangioma
or the size of the cystic hygroma. Surgery
and plastic reconstruction was performed.

DISCUSSION

All methods of treatment have a cer

tain degree of success or Failure.s" Any
treatment modality should be based on

reduction of morbidity and mortality
of the disease. Steroid therapy, while
not entirely free of side effects, can re

lieve impending airway obstruction and
avoid serious complications such as loss
of tissue, scarring or thrombocytopenia.
The case reports and follow-up would
indicate that the earliest possible insti
tution of steroid therapy could reduce
the need for tracheostomy in lesions in
volving the airway, diminish the growth
potential of other head and neck lesions,
and initiate resolution of the tumor.

The mechanism of steroid therapy is
obscure. Experience of the cases re

ported indicated a direct action on the
resolution of the tumor. In many in
stances the withdrawal of steroid ther-
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apy resulted in regrowth of the tumor.
It is of interest that greater effect is
noted in the younger infants. Eight of
the ten patients were infants below
nine months of age and five of the eight
were between two and four and one

half months of age when steroid therapy
was instituted. The ages of the two
older children were two years, four
months and four years respectively. The
latter two children responded poorly or

not at all. Capillary hemangiomata ap
peared to respond more promptly than
the cavernous lesion. That cystic hy
groma in early infancy may be treat
able in infancy is indicated by the suc

cess noted in Case 1.

SUMMARY

Ten cases of vascular lesions of the
head and neck treated with corticoste
roids are presented. Early institution of
steroid therapy can be effective in re

ducing the morbidity of hemangiomata

45

of the airway resulting in either early
decannulation or eliminating the need
for tracheotomy. Steroid therapy is not

suggested as a substitute for trache
otomy where this procedure is indicated
or necessary. Failures of steroid therapy
occurred in the older patient and in the
cavernous type of hemangioma.

The effectiveness of corticosteroids
was noted in terms of cessation of rapid
growth of the tumor, institution of re

gression of the tumor, more rapid heal
ing of infected and ulcerated tissues,
and improvement of airway obstruction.
In the instances of bleeding, hemor
rhage was controlled. No significant
complications occurred. Drop in blood
pressure, glycosuria, bony lesions, etc.
were not noted in any of the cases re

ported. In all instances, preoperative
steroids were given before anesthesia
was instituted for any operative pro
cedure.

UNIV. OF SOUTHERN CALIFORNIA SCHOOL OF MEDICINE, Los ANGELES, CALIF. 90024

ACKNOWLEDGMENT-The authors express their appreciation for the follow-up data provided
by Dr. James E. Ekegren of San Luis Obispo; the Medical staff of Childrens Hospital Medical
Center of East Bay; and C.C.S. of California.

Request for reprints should be sent to Seymour R. Cohen, M.D., 6221 Wilshire Blvd., Los
Angeles, Calif. 90048.

REFERENCES

1. Walsh TS Jr, Tompkins VN: Some ob
servations on the strawberry nevus of infancy.
Cancer 9: 869-904, 1956

2. Katz HP, Askin J: Multiple hemangio
mata with thrombopenia. Arner J Dis Child
115: 351-357, 1968

3. Fost NC, Esterly NB: Successful treat
ment of juvenile hemangiomas with pred-

nisorie. J Pediat 72: 351-357, 1968

4. Zarem HA, Edgerton MT: Induced reso

lution of cavernous hemangiomas following
prednisone therapy. Plast Reconstr Surg 39:
76-83, 1967

5. Cohen SR: Unusual lesions of the
larynx, trachea and bronchial tree. Ann Otol
78: 476-490, 1969

DISCUSSION

EDLEY H. JONES, M.D.: I would like Dr.
Cohen to repeat the dosage.

SEYMOUR R. COHEN, M.D. (closing): Sixty
mgs per meter square per day. A 20 pound in
fant is equal to approximately a half-meter
square. A 60 pound child is equivalent to a

meter square. The average adult is about 1-%
to 1.75 meters square. This is equivalent to
the therapy that the rheumatologist uses for
the treatment of diseases such as lupus erythe
matosus and the various collagen diseases.
It is a little less than those used by the renal
people for the treatment of nephrosis.
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Trauma of the larynx and the immedi
ately adjacent anatomical structures in
infants and children varies with differ
ent age groups. Three groups are con

sidered: infants from birth to one and
one-half years, children from one and
one-half to 12 years, and adolescents
from 13 to 18 years of age.

ETIOLOGY

In an analysis of the problem of laryn
geal injuries, consideration is given to
both internal and external trauma. The
etiology of internal trauma consists
largely of the effects of aspirated for
eign bodies, burns, and prolonged in-

tubation; screamer's nodes caused by
vocal abuse is not included in this dis
cussion.! External trauma is produced
by the physical violence of childhood,
sports and the rapidly increasing cate

gory of automobile accidents (Table I) .

Trauma of the pharynx, larynx and
trachea in infants below the age of 18
months is largely the result of internal
injury; and except for aspirated foreign
bodies it is primarily iatrogenic. This
group consists of 42 infants, 16 males
and 26 females. In 15 of the infants the
laryngeal findings were associated with
prolonged endotracheal intubation."

TABLE I

ETIOLOGY

No. M F Other

.

Prolonged
intubation

Auto
accidents

Foreign
bodies

Infants,
o - B� yrs. 42 16 26 15 0 22 5

Children,
B� to 12 yrs. 57 33 24 13 11 19 14

Adolescents,
13 to 18 yrs. 31 17 14 3 21 4 3

Totals 130 66 64 31 32 45 22

Young adults,
19 to 25 yrs. 29· 16 13 1 26 1 1

From the Departments of Laryngology and Bronchoesophagology, The Children's
Memorial Hospital, Rush Presbyterian-St. Luke's Hospital, and the Abraham Lincoln School
of Medicine of the University of Illinois, Chicago.
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Fig. 1. Postintubation synechia between the arytenoids of a four-month-old infant.

This followed extensive surgical pro
cedures for congenital cardiovascular,
esophageal or other anomalies, for the
respiratory distress syndrome, neonatal
tetanus, or tracheobronchitis (Fig. 1).
The trauma in two newborns was the
result of vigorous attempts at pharyn
geal aspiration that caused laryngeal
e de m a, hypopharyngeal perforations
and mediastinitis (Fig. 2). A one-year
old infant aspirated lighter fluid and
required an emergency tracheotomy. In
a 17-month-old infant, the trauma was

due to the attempted removal of a

bronchial foreign body using a broncho
scope too large for his age, while in
another, the injury was a part of the
battered child syndrome. In 22 cases

the trauma was due to aspirated foreign
bodies, impacted in, or perforating the
larynx or subglottic structures. These
foreign bodies consisted of safety pins
in the larynx, common pins, bits of
glass, eggshells, parts of plastic toys, etc.

There are 57 children with laryngeal
or anatomically related injuries in the
one and one-half to 12 year age group,
33 males and 24 females. Foreign

Fig. 2. Pseudodiverticulum of the
laryngopharynx of a seven-week-old in
fant, apparently the result of vigorous
attempts at pharyngeal aspiration.

bodies account for the injury in 19 of
these children. In 13, the injury was

associated with prolonged intubation,
either postsurgical or in attempts to
avoid tracheotomy for skull fracture,
tetanus or acute inflammatory obstruc-
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Fig. 3. Laryngeal granuloma following a fall onto the handle bars of a bicycle.

tion. Sixteen reflect the more varied
activities of childhood: fall off a roof,
out of a tree, downstairs, through a

glass door or over the handle bars of
a bicycle (Fig. 3); a blow by a baseball
bat, strangulation in farm machinery,
in a garage door, or laryngeal bums;
two received a laryngeal injury as part
of .the battered child syndrome; 11 were

associated with automobile accidents,
either while riding in a car or when
struck by one.

Thirty-one adolescents constitute the
13 to 18-year age group, 17 males and
14 females. Twenty-one were involved
in automobile accidents, again either as

passengers or pedestrians. One laryn
geal injury was the result of traumatic

attempts to retrieve a lost endotracheal
tube; one boy drove into a barbed wire
fence with a motor bike, an injury
which severed both the trachea and

esophagus; three stenoses followed pro
longed intubation for tetanus, a skull
fracture, and an extensive, debilitating

abdominal infection and repeated sur

gery (Fig. 4). Four were' due to laryn
geal foreign bodies - a sand burr, two
with evergreen twigs, and one straight
pin lying anteroposteriorly across the
larynx, penetrating the posterior wall
of the laryngopharynx.

Of interest in reviewing the etiology
of injuries to the larynx of infants and
children is a fourth group of 29 young
adults (16 males and 13 females), 19 to
25 years of age. All except three were

involved in high speed automobile acci
dents. The three exceptions were a foot
ball injury, a postintubation laryngeal
stenosis and aspiration of a piece of
glass.

DIAGNOSIS

The diagnosis of internal trauma of
the larynx is usually made following a

history of hoarseness, voice change,
stridor, failure of extubation following
intubation or tracheotomy for acute

laryngeal obstruction. In external trau-
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Fig. 4. Cuff-tube tracheal destruction and stenosis in a 13-year-old boy following
prolonged intubation for extensive and repeated abdominal surgery. A) Laminogram
of the trachea and bifurcation shows ballooning of the trachea and stenosis at the point
of the distal end of the tube. B) Tracheogram.

Fig. 5. Xeroradiogram of a recent anterior compressing automobile fracture of the
supraglottic larynx. B) Plastic mold used to split the supraglottic structures and insure

healing in a functional position.
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TABLE II

MANAGEMENT

( OTHER THAN FOREIGN BODIES ) �

Seen After
No. early 1 mo. Trach.

Dilatations &
removal of

granulations

Intra- External
laryngeal surgical

mold repair Other Deaths

Infants,
o - H� yrs. 20 18 2 16 7 0 0 0 8

Children,
H� to 12 yrs. 38 19 19 29 32 8 3 0 6

Adolescents,
13 te 18 yrs. 27 6 21 24 22 5 6 6�� 1

Totals 85 43 42 69 61 13 9 6 15

Young adults,
19 to 25 yrs. 25

� These figures include multiple procedures in some cases.
� � Arytenoidectomy (2), Keel (3), Intrathoracic anastomosis (1).

ma, the recognition of crepitation is
significant, confirmed by x-rays which
show evidence of subcutaneous, medi
astinal or pericardial emphysema. Ad
ditional information is obtained from
lateral x-rays or xeroradiograms" of the
neck (Fig. 5), anteroposterior plano
grams of the larynx and trachea, and
occasionally laryngograms or tracheo
grams. In all groups, accurate confirm
ing diagnosis is dependent on indirect
or direct examinations of the pharynx
and larynx, with or without tracheo
scopy or bronchoscopy as conditions
warrant.

PATHOLOGY

In the 42 injuries, up to one and one

half years of age 15 of which were

caused by prolonged intubation, the
laryngeal pathology consisted of edema,
ulceration and granulations on the pos
terior surface of the epiglottis, the cords,
or the tracheal mucosa. Late develop
ment of glottic and subglottic stenosis,
including synechia formation, fixation
of the cricoarytenoid joints and the com

plication of exuberant granuloma for
mation in the subglottic areas were

responsible for most of the long-term
tracheotomies in this age group. Two
newborns (one at four days and one at
seven weeks) had hypopharyngeal per
forations from vigorous pharyngeal sue-

tion; in both, exudate and beginning
granulations were found around a lacer
ation of the laryngopharynx with a sub
sequent mediastinitis; both recovered
with medical management.' Thirty
eight of the 42 infants in this age group
were seen within the first month follow
ing recognition of the trauma (Table
II). Only two of the 22 with laryngeal
foreign bodies were first seen more

than a month after a foreign body acci
dent; late recognition of the impacted
foreign bodies was responsible for ulcer
ation, edema and laryngeal stenosis.
Two of the 20 whose injuries were due
to other than foreign body accidents
were seen more than a month after the
trauma: one developed a laryngeal
stricture from prolonged intubation fol
lowing operation. for an esophageal
atresia and tracheoesophageal fistula as

well as tracheal granulations at the site
of the fistula closure; the second had
tracheal stenosis and exuberant granula
tions above the tracheostomy following
tracheotomy for acute laryngotracheo
bronchitis. He was referred for extuba
tion three months after the acute epi
sode.

The pathology in the one and one

half to 12-year-old children showed
evidence of childhood violence. The
simplest pathology consisted of hem
atomas and edema causing hoarseness,
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dyspnea and dysphagia. The more se

vere were crushing fractures of the
thyroid, cricoid and tracheal cartilages,
avulsion of the larynx or trachea, tears
of the thyrohyoid membrane with loss
of support of the epiglottis;and disloca
tion of the arytenoids. Twenty-two of
the 57 children in this age group were

seen more than a month after the laryn
geal injury, and these all had varying
degrees of scar tissue contracture or ac

tuallaryngeal or tracheal atresia. Gran
ulomas within the larynx and trachea
were common complications as were

unilateral or bilateral vocal cord fixation
or paralysis." None in this group had
foreign bodies in the larynx whose
recognition was delayed more than a

month.

The most destructive trauma is re

corded in the 13 to 18-year-old adoles
cents, the great majority of whose in

juries were part of a multiple injury
automobile accident. In addition to the
pathology of this type of accident de
scribed in the previous group, two had
traumatic tracheoesophageal fistulas.
Seventeen of the 21 whose injuries were

associated with automobiles were first
seen more than a month after the acci
dent when cic�tricial stenoses were rec

ognized after other fractures had
healed and extubation could not be
accomplished. Of the ten whose injuries.
were caused by other than automobile
accidents, three were from prolonged
intubation. These were found to have
edema, ulceration and laryngeal, sub
glottic or tracheal stenoses; two had ex

tensive tracheal deformities with ab
sence of cartilage due to cuffed endo
tracheal tubes (one for skull fracture,
one for tetanus) .6.7 The four laryngeal
foreign bodies caused only local edema,
but in one, a common pin penetrated
the larynx and cervical esophagus.

The 29 young adults 19 to 25 years
of age are not discussed in detail as they
are considered beyond the pediatric age
group. Since all but three were the re

sult of automobile accidents, their in
juries were severe, requiring primary re

pair when seen early, or extensive re

construction when seen late.
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TREATMENT AND RESULTS

On diagnosis" the management of the
foreign bodies in the larynx in all groups
was prompt endoscopic removal. Trach
eotomy was necessary in four of the 22
cases in the infant

_ group because of a

delay in diagnosis causing obstructing
edema or granulomas. The management
of the remaining 20 cases of trauma in
this age group not due to foreign bodies
was almost entirely conservative. Six
teen . of the 20 infants had tracheoto
mies; Active treatment in those with
subglottic stenosis consisted of occa

sional laryngeal or tracheal dilatations
or the endoscopic removal of granula
tions. The two infants with hypopharyn
geal perforations received antibiotics
and were fed by nasogastric tubes in
serted under direct vision. There were

eight deaths, most of them associated
with the primary condition which neces

sitated respiratory assistance, namely,
respiratory distress syndrome, congeni
tal heart disease, or other extensive con

genital anomalies incompatible with
life.

None of the 19 children with laryn
geal foreign bodies in the one and one

half to 12 year age group required a

tracheotomy; however, 29 of the remain

ing 38 children did require a tracheot
omy. Nineteen of the 38 were seen

during the first month following the
laryngeal trauma, and 19 were seen be
tween the second month and three years
later. Nine of those seen late had granu
lation tissue between the larynx and the
tracheal stoma that required one or

more endoscopic removals before the
airway was cleared, 23 had one or more

laryngeal and tracheal dilatations, and
eight had plastic molds (Fig. 5B) or a

tantalum keel (Fig. 6) inserted as intra

laryngeal and tracheal splints following
relatively recent injuries. These �ffec
tively avoided healing with stenosis. In
three of the 19 "late" cases, thyrotomies,
the removal of scar tissue and the inser
tion of skin grafts were necessary, the
skin grafts held in place first by foam
rubber and subsequently by plastic
molds. This necessitated the prolonged
wearing of an intralaryngeal mold and
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Fig. 6. Tantalum keel in the larynx of
a lO-year-old girl who had a posttraumatic
adhesion of the anterior two-thirds of the
cords.

subsequent periodic dilatations before
extubation could be accomplished.
There were six deaths in the group, all
but one in the younger ages, generally
following prolonged endotracheal intu
bation. This is not to be construed as a

condemnation of endotracheal intuba
tion; these were children with brain tu
mors or skull fractures, or children hav
ing prolonged intubation following
extensive surgery.

The 27 adolescents between 13 and 18
years, exclusive of the four with laryn
geal foreign bodies, constitute the most
severe injuries, and in these a more ac

tive approach was followed. Twenty
four of the 27 had tracheotomies or

were tracheotomized when first seen.

Twenty-one were first seen more than
one month after the laryngeal trauma,
and a number more than a year later.
Open reduction or resection of the
scarred or deformed cartilages and end
to-end anastomosis was utilized in five.
A thyrotomy and skin graft was neces

sary in another five, followed by the
insertion of a plastic mold for varying
intervals of time to avoid reformation of
a cicatrix. Two with bilateral laryn
geal paralysis following the severance

of the trachea could be extubated fol
lowing an arytenoidectomy and partial

cordectomy. Repeated endoscopic dila
tations were used as primary therapy
only in four but constituted some part
of the therapy in 22. Four of the 24
tracheotomized are still wearing their
tracheal tubes. There was one death in
this group, a child with a skull fracture
who eventually was tracheotomized af
ter prolonged intubation.

DISCUSSION

Trauma of the pharynx, larynx and
trachea is a serious problem often re

quiring long term management with nu

merous operative procedures. In infants
who have had unusually long operations
followed by difficult extubation which
eventually necessitated a tracheostomy,
laryngeal and tracheal stenosis can usu

ally be treated conservatively with dila
tations, since normal growth assists in
permitting eventual extubation. Reason
ably early dilatations aid in maintaining
the lumen, whereas lack of this effort
results in the formation of a more rigid
stricture that does not respond as well.
The question of how long an oro- or

nasotracheal tube may be maintained
without laryngeal injury is dependent
on many factors and cannot be an

swered with a simple rule of thumb: the
size of the tube in relation to the size
of the child; its chemical content and
the agents used for cleaning and sterili
zation; the ease or difficulty encoun

tered in the intubation; the degree of
associated bronchopulmonary infection;
and the general condition of the patient.
The more extensive laryngeal injuries
caused by external blunt trauma in chil
dren may be approached aggressively
and a more favorable outcome can be
anticipated through early repair. Unfor
tunately, while an initial tracheotomy is
life-saving, definitive repair often is de
layed through procrastination, necessi
tating extensive reconstructive proce
dures. However, unless the child is seen

within the first month after the injury,
the extensive procedures are not as ef
fective in the younger age groups, and
it would seem expedient in many cases

to postpone them until the child is con

siderably beyond puberty when the
larynx has achieved its full growth.
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Generally, the most satisfactory results
can be obtained in the early age group
with conservative dilatation procedures,
waiting for the ultimate repair until af
ter puberty. It is felt that because of
the small airway in children and the
need for retaining the tracheotomy tube
until an anastomosis site is completely
healed and free of granulations, the
more definitive surgical procedures
should be reserved for those having
passed puberty.

The preponderance of automobile ac

cident injuriesof the larynx and trachea
in children in the adolescent age group
is significant.8-1o The trauma is more

severe and corrective measures are of
ten postponed awaiting the outcome of
associated injuries. However, it is evi
dent that early correction of severe

trauma should follow the same princi
ples used for treatment of any fracture,
namely, to reduce the fracture and
splint it in a position of function.l!

SUMMARY

Trauma of the larynx and immedi
ately adjacent anatomical structures of
infants and children is divided into
three age groups: infants 0 to 1l/2 years,
children from 1l/2 to 12 years, adoles
cents 13 to 18 years. Trauma in the

700 N. MICHIGAN AVE., CmCAGO, ILLINOIS 60611
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first group is largely the result of
impacted intralaryngeal foreign bodies,
traumatic or prolonged tracheal in
bation, and hypopharyngeal aspira
tion; in the second group foreign bodies
and intubation playa lesser role while
the activities of childhood (falls, misad
ventures in sports) become more promi
nent; automobile injuries increase with
older children in this group while in
adolescents, automobile-related injuries
far outweigh all others in incidence of
etiology. Those in the first group were

seen early in relation to the time of in

jury; in the other two groups, diagnosis
was usually delayed, and therefore, de
finitive treatment could be instituted
only late. The pathology of edema,
stenoses, lacerations, fractures of carti

lages, tracheal separations and trauma
from cuff tubes was encountered. Treat
ment in the early age groups was con

servative; in the older groups immediate
repair or intralaryngeal splinting was

done if seen early; if seen late, conserva

tive measures such as o.ccasional dilata
tion. were employed in the prepuberty
age levels; more active surgical recon
struction was utilized in the older ado
lescents, consisting of thyrotomy and
resection of scar with skin grafting, or

direct tracheal anastomoses, arytenoi
dectomy' or the use of a tantalum keel.
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DECANNULATION PROBLEMS IN INFANTS
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There have been many papers written

concerning the difficulties of trache
ostomy decannulation in infancy. Many
factors have been implicated and this
discussion will try to emphasize what
some of the important critical points
are. The increasing use of nasotracheal
intubation for short-term respiratory
problems has added a new dimension
and caused a decreased need for trache
ostomy in such problems. On the other
hand, prolonged oro- or nasotracheal
intubation has caused laryngeal or tra
cheal stenosis requiring subsequent
tracheostomy and long-term care. Pa
tients with obstruction at the level of
the larynx do better with tracheostomy.
Those patients with airway obstruction
below the larynx benefit most from in
tubation.'

This paper will not go into all
the causes necessitating tracheostomy.
However, in infancy, there are special
anatomical problems which predispose
to airway obstruction. In the subglottic
space the mucosa has more loose con

nective tissue between it and the car

tilage and is prone to develop edema
easily.P A 1 mm widening of the mu

cosa reduces the tracheal lumen by 50%
in a 12-month-old infant, whereas this
would cause a 20% reduction in adults.
Other anatomical factors are the relative
softness of the cartilaginous larynx and
trachea and the short aryepiglottic fold
with the overhanging epiglottis in in

fants, and micrognathia. These anatom-

ical conditions, peculiar to infants, pre
dispose them to upper airway problems.

For whatever reason a tracheostomy
is indicated, the critical factor in avoid
ing a subsequent decannulation prob
lem begins at this point. The trache
ostomy must be performed in the proper
location, the proper sized tracheostomy
tube must be used and good surgical
technique be followed to avoid exces

sive trauma.

The tracheostomy is performed, if
possible, over a bronchoscope or endo
tracheal tube. The bronchoscope allows
a rigid tube to outline the trachea and
an internal light to help in identification.
Use of either tube insures a, good airway
control and introduction of oxygen to
the patient. A tracheostomy opening
below the thyroid isthmus in the fourth
to sixth tracheal ring is recommended.
This avoids the subglottic area and pos
sible subsequent stenosis.f The larynx
is high in the neck (C4) in infants and
exposure of these rings without pleural
puncture is not difficult. The incision
in the trachea can be vertical, cruciate,
or removal of a window, with care being
paid to fitting the size of the opening to
the size of the cannula. If a window
is removed the lower one-half of the
upper ring and upper one-half of the
lower ring is removed so as to not fully
transect the cartilage of one whole ring.
After a proper sized tube is inserted, it
is important to fix the tube firmly to
the neck to avoid motion and tracheal

From the Department of Otolaryngology, College of Physicians and Surgeons, Columbia
University, New York, N.Y.
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irritation. X-ray study to determine the
position of the tube should be per
formed as early as possible.

Following the tracheostomy, good
clean tracheostomy care with sterile
technique contributes to avoiding in
fection about the stoma and subsequent
decannulation problems. Tubes should
be changed daily. The most important
single factor in avoiding decannulation
problems is to perform a surgically pre
cise tracheostomy and follow it with
good postoperative care.

Once a tracheostomy is established
the next important procedure is to de
cannulate as early as possible." The
longer the tube is in place, the greater
the incidence of granulations, infection,
tracheomalacia and scarring. Once the
underlying condition has been cleared
and the secretions are no longer a prob
lem, the procedure of decannulation is
begun. Introducing smaller sized tubes
or fenestrated tubes to allow glottic
breathing and corking are all time
honored techniques. It occasionally
becomes necessary to induce general
anesthesia and examine the trachea via

endoscopy before decannulation can

proceed. This will help to assess the
lumen. It may be necessary as part of
the decannulation procedure to intro
duce a nasotracheal anesthesia tube for
several hours to carry the infant over

the critical early hours of decannula
tion." Persistent subglottic edema is a

common cause for difficult decannula
tion. It is best treated by allowing the
larynx to grow.

In many institutions an increasing
number of infants with lower airway
or respiratory problems, which are

thought to be of a short term nature,
are being treated with nasotracheal in
tubation. This must be introduced
atraumatically, fit properly and without
cuff" (which frequently has been re

ported to cause stenosis in infants) and
be rigidly fixed to the face so that no

motion of the tube occurs. If a naso

tracheal tube needs to be in place for
longer than four days, it should be re

moved under general anesthesia, the
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larynx and trachea inspected endo
scopically and either reintubation or

tracheostomy performed, depending up
on the condition of the airway and the
expected length of time intubation is
necessary. In extubating an endotra
cheal tube one may make use of positive
pressure assistance to ventilation (inter
mittent positive pressure) while intro
ducing racemic epinephrine (Vapo
nefrinw) as a mist. This is done for 10
to 15 minute periods, which may be
repeated until it is felt that a good air
way is present. The medication acts as

a topical decongestant to shrink mucosal
edema and the racemic form of the
epinephrine supposedly has less of a

cardiac effect.

To review, how do we avoid decan
nulation problems?

1. Most important is an accurate

tracheostomy, which fits properly and is
fixed firmly to the infant's neck to avoid
motion. An x-ray study of the position
of the tube is imperative.

2. Be certain the underlying. condi
tion is cleared. Many of the infants who
cannot be successfully decannulated
have subglottic stenosis, vocal cord pa
ralysis or other abnormalities for which
the tracheostomy maintenance is criti
cal.

3. Do not attempt decannulation if
excessive secretions requiring constant

suctioning are still present.
4. Decannulate as early as possible to

avoid late sequelae such as granula
tions, infection, tracheomalacia and
stenosis. Long-term tracheostomies have
much peristomal scar tissue formation.
On decannulation, the stoma closes very
rapidly and airway obstruction one or

two days later may occur requiring a

secondary tracheostomy. Dr. Fearon"
uses a plastic stent to maintain the tra
cheal stoma for up to three months to
avoid the possible necessity of a sec

ondary tracheostomy and to allow sue

tioning if a respiratory infection occurs

soon after decannulation.

There are some unknown factors in
difficult decannulation problems but
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often described psychic dependence,
emotional factors, etc. are of little im

portance in the infant. The problem is

630 WEST 168TH STREET, NEW YORK, N. Y. 10032

a physiological and mechanical one and
providing a patent airway is the main
criteria for successful decannulation.
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SURGICAL CORRECTION OF SUBGLOTTIC STENOSIS

OF THE LARYNX
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TORoNTo,CANADA

Having been involved with the prob
lem of subglottic stenosis of the larynx
in the infant and child for over 20 years,
we often pondered how this problem
could be corrected by a one-stage sur

gical procedure in order to avoid the
prolonged need for tracheotomy, and
the prolonged periods of hospitalization
usually necessary for these patients.
Last year at the twenty-second annual
meeting of the American Laryngologi
cal Association, one of us (Fearon) de
scribed the management of the long
term airway problems including sub
glottic stenosis.' So far no satisfactory
procedure, surgical or otherwise, to cor

rect subglottic stenosis has been de
vised, and the generally accepted opin
ion is that the child may possibly need
a tracheotomy for many years. The air
way can be improved by repeated dila
tations, and eventually decannulization
can be accomplished.

Some years ago we came to the con

clusion that the cricoid ring was the
crux of the problem, and that if this
ring could be enlarged to a consider
ably greater size than normal, then the
airway obstruction could be corrected.
We decided that this could be best
brought about by dividing the cricoid
cartilage anteriorly and the cut ends
separated by using rigid or semi-rigid
tissue from elsewhere in the patient's

body. In addition, it would be neces

sary to use an internal splint covered
with a graft using skin, or preferably
mucus membrane, to surface the interior
of the cricoid lumen (much as in the
manner we described for endo-esopha
geal skin graft) .2

Ten years ago we elected to carry out
the above procedure on a patient with
a particularly severe subglottic steno
sis referred from a distant province.
Through an anterior neck incision the
cricoid was split in the midline and a

piece of cartilage with one surface re

taining the skin, was removed from the
pinna of the ear and interpositioned
between the cut ends of the cricoid car

tilage. In addition, a skin graft was

placed around a Knight Silastic tube
and this was introduced into the sten
otic area after the latter was dilated to
a 30 French size. The device was left
in place for six weeks and the stent
removed. Laryngoscopy at this point
showed a marked edematous and gran
ular reaction of the laryngeal mucosa

proximal to the stent, although the sub
glottic space appeared quite satisfac
tory. However, in a few weeks the
subglottic stenosis recurred perhaps
worse than before. The procedure was

repeated using a piece of cartilage from
the other ear, but again the stenosis
recurred after the stent was removed.

From the Department of Otolaryngology, Hospital for Sick Children, and University of
Toronto.
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It was obvious that this tissue was

simply not sufficiently rigid for the
purpose.

In the next attempt to correct the
stenosis, a piece of rib cartilage was

used as the interposition graft, and
buccal mucosa instead of skin for the
internal surfacing, and using the same

type of stent in the subglottic space.
When the stent was removed, the result
appeared to be quite satisfactory, al
though the tissue reaction in the larynx
proximal to the stent was much greater
than before. Subsequent reexamination
of the larynx and trachea showed the
subglottic space to be quite small al
though readily dilated to a 28 French,
allowing a 6 mm bronchoscope to be
advanced in the trachea quite easily.
Now it was apparent that the cartilage
graft had slipped out of position and
thus projected into the lumen. This
seemed to be the result of the trache
otomy tube pressing on the graft, and
to circumvent this problem a trache
otomy was performed as low in the neck
as possible. In spite of this the trache
otomy tube migrated cephalad until a

second tape was attached to the tube
and tied under the arms at the back,
as described by Holinger and [ohnson."

The airway at this point was con

siderably improved but the patient
would not tolerate the tube being
plugged for any length of time. How
ever, we felt he was in no danger and
he was allowed to go home for three
years, and then to return for further
evaluation and treatment. Reexamina
tion on this readmission showed the
subglottic space to be much the same as

when discharged from hospital, in that
the lumen at the cricoid level was small
but nonetheless could be dilated readily
to a 30 French in size. It was decided
that the cartilage was still viable and
could be used for its original purpose.
The latter was repositioned and main
tained in place by using a short silicone
tube 30 French in size, and held in

position with a stainless steel wire
through the lower thyroid cartilage an

teriorly. The stent was left in place for
six weeks and shortly thereafter the

tracheotomy tube was removed. For the
first time the patient was able to use his
vocal cords for speech and to date (5
months) he has had no problem.

Although it is not within the scope of
this presentation to discuss the etiology
of subglottic stenosis, it should be
pointed out that prior to 1965 at least
Holinger reported that congenital sub
glottic stenosis formed "the largest
single group of congenital laryngeal
anomolies requiring tracheotomy under
one year of age."4 In 1965 MacDonald
and Stocks" advocated the practice of
long-term intubation for the manage
ment of airway problems. Since then
the number of cases of subglottic sten
osis of the acquired type secondary to

prolonged intubation has increased
quite seriously. To our knowledge there
is no way of knowing just how long an

endotracheal tube may be left in place
without damage to the larynx, even

though the majority of cases in which
this modality of treatment has been
used have tolerated intubation for long;
periods without any apparent damage
to the larynx." The following case his
tory is a rather unusual example of a

severe subglottic stenosis following a

relatively short period of intubation.

REPORT OF CASE

A seven-year-old boy was struck by
a car, suffering fractures of his right
humerus and right femur, as well as a

hemopneumothorax and severely con

tused right lung. At this time treatment
was carried out in a hospital in another
city. Included in the early treatment
was nasotracheal intubation for a period
of 36 hours. This tube was removed
uneventfully. Four weeks later he was

readmitted to the hospital because of
severe respiratory distress. An emer

gency tracheotomy was performed and
examination of the larynx showed a

severe subglottic stenosis. The patient
was referred to us for further treatment
and follow-up. Direct laryngoscopy
showed a completely closed subglottic
space (Fig. 1). However, a # 10 Jack
son laryngeal dilator passed readily
through the obstruction, and in fact it
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Fig. 1. Initial microlaryngoscopic ap
pearance of an acquired complete sub
glottic stenosis after 36 hours of intuba
tion.

was possible to continue the dilatation
up to a 26 French without difficulty.
Bronchoscopy with a 6 x 35 broncho
scope showed no significant pathology
in the tracheobronchial tree.

Postoperatively the patient could
breathe well and speak normally with
the trachotomy tube blocked. In 12

days the obstruction recurred and di
latation of the stenosis was again per
formed. Subsequently he has had to
be dilated every three weeks. He is able
to carryon normally at home and in
school with the tracheotomy tube
plugged until the point is reached
where the obstruction to his airway
necessitates him breathing through the
tube. Not having encountered a lesion
of this nature before in the subglottic
space we intend to carryon with the
boy's treatment in this manner unless
further progress is made by this modal
ity.

In order to correct the problem of
subglottic stenosis whether it be con

genital or acquired, it seemed obvious
that a plan of action different from the
methods used previously was needed.
We believed that the principle of di
viding the cricoid cartilage and holding
the cut ends of the cricoid cartilage
apart with a rigid interposition graft
was sound, but in view of the problems
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Fig. 2. Comparative dimensions of the

larynx of a newborn infant and a monkey
of similar weight.

encountered with the patient first de
scribed, a different method was needed
to solve the problem in a one-stage
procedure.

In 1968, Lapidot? described the use

of a thyrochondrial flap rotated in a

"trap door" manner to replace a re

sected segment of cricoid cartilage in

piglets. This provided the idea to use

a segment of thyroid cartilage, not to

replace the resected cricoid cartilage,
but to enlarge the cricoid lumen. Not
only would the thyroid cartilage be a

suitable material for this purpose but
it could be left partially attached by
its perichondrium, thus making it more

stable and perhaps eliminate the need
for an internal surface graft. We de
cided that the most useful animal for
this research project was the monkey.
Our thesis was presented to the Medical
Research Council of Canada and we

were most gratified to be awarded a

grant from the Research Council to

proceed with this project.
Thanks to the cooperation of the

veterinary staff of the Connaught Lab
oratories in Toronto, where monkeys
are used for the preparation of polio
vaccine, we were able to obtain a

plentiful supply of larynges of three
species, namely the Rhesus ( Macaca
Mulatta), the African Green (Cer
copithecus Aethiopes Sabaeus), and the
Cynomalgus ( Macaca Irus ). These
were examined and dissected in order
to compare the anatomy with that of
the larynx of the human infant (Fig.
2). Laryngoscopies and bronchoscopies
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Fig. 3. Larynx of monkey to show the
segment of thyroid cartilage to be used
(broken lines) and the location of the
cricoid transection. Solid horizontal line
illustrates the vocal cord level.

were then carried out on representatives
of each of these species under general
anesthesia. We found that the larynx
of each was quite similar to that of an

infant of a comparable weight. The
African Green monkey was chosen as

being the most suitable for our research
study. The weight of the animals se

lected was approximately 3 kgs.
Three different ways of using a part

of the thyroid cartilage were consid
ered. The first was to incise a block of
the thyroid ala about 5 mm square
beginning from the midline anteriorly
and avoiding the attachment of the
vocal cords. This cartilage was elevated
from the inner perichondrium leaving
the latter intact inferiorly. The cricoid
cartilage would be then divided antero

'laterally and the cartilage Hap rotated
like a trap door to fit between the cut

edges of the cricoid. The block of car

tilage was then sutured with 7.0 and
10.0 plastic suture material (Figs. 3 and
4).

The second method proposed was to
cut a block of cartilage in a similar
manner, but to rotate the cartilage block
on a pedicle based at the anterior in
ferior margin of the incised area, and
the block fitted between the cut ends
of the cartilage and fixed in position as

described above.

The third procedure would be to free
o Supplied by Ethicon Sutures, Ltd.

Fig. 4. Position of the thyrochondral
Hap in the "trap door" method.

a similar block cartilage from the thy
roid cartilage completely and fix it be
tween the cut ends of the cricoid, as in
the two previous procedures, to serve

as a control for comparison.
In addition to using sutures to main

tain the graft in position, tissue glue
has been tried as an alternative to the
sutures. Isobutyl cyanoacrylate was ap
plied in small quantities to the edges of
the, cartilages, and this was found to
bond the graft in place amazingly well
and in a very short time. Unfortu
nately, there is a question of toxicity
from this agent, although this has not
been apparent in our usage. In spite
of the excellent results when first used
by us it was decided to abandon this
material and instead we have used poly
urethane tissue adhesive." In its appli
cation so far it seems to be effective and
without obvious complications.

To date 14 animals have been op
erated on using the above described
techniques. Included are four in which
a subglottic stenosis was created. All
have been examined endoscopically and
in the first six of the series the neck in
cision has been reopened in order to
examine the operated areas. In all of
these the graft seemed to be doing well.

Since primates are difficult to keep
alive for any long period of time when
tracheotomized, we have been fortunate
in that none of the animals has had to
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Fig. 5. Cross section of the cricoid
from a monkey in which the "trap door"
method was used.

have a tracheotomy for the maintenance
of its airway. In one animal a trache
otomy was performed electively and
the postoperative management was so

difficult that the tracheotomy tube was

removed the following day.
Only one animal, the first experi

mental model, in which the "trap door"
thyrochondrial flap was used, has been
sacrificed and the larynx sectioned
(Fig..5). The cross section of the speci
men showed the graft to be in good
position and firmly attached at either
end. Furthermore, the internal diameter
of the cricoid lumen was significantly
larger.

SUMMARY

Subglottic stenosis in the infant and
small child, whether it be congenital or

acquired, has been an ageless challenge
to the otolaryngologist. To keep the
patient alive, there has been no alterna
tive but tracheotomy with its inherent
problems. Long periods of hospitaliza
tion and special tracheotomy care for
many months or often many years are

essential in the management of the pa
tient. Lapidot et al.7 have stated that
"we have been unable to find a report
in the literature which describes a

method for reconstruction and subse
quent decannulation in the infant or in
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the child in his first decade of life with
a subglottic stenosis."

In recent years acquired subglottic
stenosis has become a proportionately
greater problem than that of the con

genital type because of the widespread
use (or misuse) of prolonged endo
tracheal intubation for the relief of res

piratory distress. A case history of a

child with a particularly unusual ac

quired subglottic stenosis is described.

Ten years ago we made an attempt to
correct a particularly severe stenosis in
a child on the assumption that if the
cricoid ring could be enlarged, the prob
lem might be solved. The cricoid with
the underlining fibrous tissue was di
vided anteriorly, cartilage was taken
from one auricle to serve as an inter
position graft between the cut ends of
the cricoid, and an internal skin graft
over a stent was used internally. Be
cause the auricular cartilage was not

rigid enough, the procedure failed.
After several procedures and only after
a period of years was a satisfactory re

sult obtained (with the advice and as

sistance of Dr. A. W. Farmer, former
Chief of Surgery, Hospital for Sick
Children).

A research project to attempt to cor

rect subglottic stenosis of either type,
using a thyrochondral flap as an inter
positional graft to enlarge the cricoid
lumen was initiated by the authors. Be
cause of its similarity to the human in
fant larynx, the monkey ( African
Green) was chosen as the research
model. The choice was made after a

study was carried out on the larynges
obtained at postmortem of a number
of monkeys. In addition, endoscopic
evaluation on several anesthetized live
monkeys assisted in the choice of size
and species to be used.

Only 14 animals have been operated
on to date using the three techniques
described earlier. Six have been ex

amined by reopening the neck incision;
all have been bronchoscoped. The

larynx of the first in the series has been
sectioned, illustrating an apparent sue-
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cessful result. One monkey died of a

completely unexpected complication.
The authors emphasize that this is

merely a preliminary report, but is to
be an ongoing study of a method to

correct the heretofore unsolved problem
of subglottic stenosis in the infant and
child. Incidentally, the vocal cords in
the monkeys operated on were not

affected.
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DISCUSSION

ROBERT E. PRIEST, M.D.: I enjoyed the
papers very much and I'm sure the rest of you
did. I wanted to say just two things about
Dr. Holinger's paper, mainly to ask him same

questions.

About 12 years ago I wauld think, at this
Association's annual meeting, I and same

others from the University of Minnesota pre
sented three patients, three children who had
had arytenoidectomies. One af them was my
case. The ather two were cases af ather staff
members. These ather two were polio cases

and were alder children. My case was five
years of age, having had a tracheotomy at the
age of twa weeks. We wanted to decannulate
her and sa we did the arytenoidectomy. Dr.
Holinger asked me a day ar twa ago if I knew
haw she was. I saw her within the last month.
She is now a saphomare or junior in college.
She's a perfectly fine young lady and her voice
is usable, sa she has gone perhaps 14 years
after her arytenoidectomy. I thought this
might be of same interest because apparently
there aren't tao many arytenoidectomies in
children of this age.

The second thing is a question to' Dr.
Holinger about the use of a keel in laryngeal
trauma cases. I've heard statements an bath
sides as to' the efficacy of the keel in these
cases and I would appreciate his comment an

this paint.
.

WILLIAM W. MONTGOMERY, M.D.: I, too,
enjoyed these papers very much. In my ex

perience, bouginage as therapy far laryngeal
and tracheal stenosis has nat been effective,
and often damaging. Recently, I repaired a

combined laryngeal and tracheal stenosis in an

eight year-old young lady who had been un

successfully treated by repeated bouginage far
six years. As a result of our surgery, her
tracheotomy tube has been removed, but her
voice quality is poor. Perhaps the latter could
have been avoided had the bouginage been
eliminated and her larynx been allowed to de
velop unmolested. If endoscopic measures are

to' be undertaken attempting' to' relieve sub
glottic stenosis, I feel it much mare practical
to resect the fibrous or granulation tissue and
infiltrate the sites of their origin with Tri
amcinolone Diacetate.

Dr. Daniel Baker mentioned in his very fine
presentation that decannulatian problems are

often associated with subglottic edema. If
this edema is acute 0'1' subacute, it will fre
quently subside in response to high dosages of
steroid therapy. One mg of prednisone (ar its

equivalent of another steroid ) per pound per
day is given per as far one week, or longer
if necessary, prior to decannulatian. This same

dosage is continued far one week following
decannulation and gradually tapered during
the subsequent three weeks.

Chronic subglottic edema is a different dis
ease entity. It is the result of a circumferential
intraluminal involvement with fibrous tissue
rather than edema. Widening of the cricoid
arch anteriorly using a sialastic or cartilage
black, is at times valuable as a supplement to'
the direct attack against the subglottic path
elegy. This attack, which must be designed
to' remave fibrous tissue and reestablish mu

casal continuity, is accomplished by elevating
lacal flaps, mucosal grafting, or same form
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of wedge or sleeve resection of the lower cri
coid and upper trachea. Stenting with a laryn
geal or tracheal prosthesis is mandatory fol
lowing this repair.

JOSEPH P. ATKINS, M.D.: I have enjoyed
these papers very much. There is one thing
that the essayists have not mentioned and I
think it is of some importance. In considering
why patients sometimes are difficult to de
cannulate, we must take cognizance of the
disease that causes their problems. If the dis
ease which is producing a severe inflammatory
process in the subglottic larynx leaves us with
fibrosis, I think we are wrong to think of the
stenosis as due to a technical error on our

part. In some of these cases certainly we must
have some concern for the disease itself.

SABINO BALUYOT, M.D.: I'm Sabino Baluyot
from Cincinnati. I'd like to make a comment
about the tracheostomy. We're involved in
laryngeal reconstruction at the present time
and we are able to keep baboons, not monkeys,
(I don't know what kind of monkey you use)
for a period of up to 90 days with a trache
ostomy. However, this becomes very expen
sive because we have to hire people to suction
this animal 24 hours a day.

The other thing I want to bring to your at
tention to is the fact that there is an otolaryn
gologist, Dr. B. Grahne, from Finland, who
sections the cricoid, both anterior and posterior
lamina, for treatment of subglottic stenosis. A
stent is inserted and left for four months. He
reported seven cases with two years follow-up.
(Acta Oto-laryng 72: 134-137)

ALDEN H. MILLER, M.D.: Dr. Priest sort of
got there a little bit before me. I would like
to ask Dr. Holinger what the earliest age is
at which he does arytenoidectomies or ary
tenoidopexies? What is the earliest age at
which he puts in tantalum keels? At Children's
Hospital in Los Angeles, we like to get rid of
tracheotomies before the child goes to school.
Therefore, we're doing arytenoidopexies at the
age of four and one-half years and up. While
it isn't covered in his paper, would it make
any difference how soon you do it?

We go through all the other things we can

think of with the traumatic cases, but would
there be a difference with the patient with
bilateral abductor paralysis as to when you
do an arytenoidectomy?

HERBERT G. BIRCK, M.D.: Mr. President, I
am in agreement with Dr. Holinger. I'm in
disagreement with Dr. Baker. Dr. Baker men

tioned that he prefers tracheotomies in the
patient for upper airway obstruction. We have
in Children's Hospital in Columbus practically
given up tracheotomies for croup of any type,
be, it epiglottitis or the subglottic type. We
feel that intubation is the method of choice.
The reason is that if we have a complication,
which is rare with good intubation technique,
we have the stent available as shown by me

in a movie a few years ago in Chicago. We
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have used stents now in more than 30 cases
and had actually only two failures. A stenosis
in the trachea presents a more severe problem.
Excision of tracheal rings are a problem in
most hands.

The other remark I'd like to make is regard
ing arytenoidectomies. I have done two ary
tenoidectomies in children; both of them had
esophageal surgery. I don't know if in your
institutions you find a lot of recurrent nerve

paralysis after this type of surgery. We cer

tainly do, and I'm wondering sometimes what
is wrong.

The youngest child I operated was three and
the other one was three and one-half years
old. Both of them were done without trache
otomies. We did the arytenoidectomy with
the suspension laryngoscope and the micro
scope, and left an intubation tube in place
for four days following surgery.

PAUL H. HOLINGER, M.D. (closing): I ap
preciate the discussants' questions and I believe
there is considerable reason for elaboration on

some of these points. Dr. Priest mentioned an

arytenoidectomy in a patient five years of age.
I was very much impressed when I heard the
paper, but must admit that we have not been
successful in this operation in children. Dr.
Priest and Dr. Birck have indicated that they
were able to do these procedures successfully.
Our failures have influenced our decision to
wait until after puberty; so in answer to Dr.
Priest's question, we do prefer to wait until
after puberty until the larynx has reached its
maximum growth.

One child we had was on a motor scooter
and hit a wire which severed his trachea and
esophagus. He ran home, was taken to the
hospital and a tracheotomy tube was put into
the incised trachea. The esophagus was closed
subsequently and we saw the patient later
for his bilateral paralysis. We did the ary
tenoidectomy after puberty at about 17 or 18
years of age, and he's breathing satisfactorily.

As far as the keel is concerned, we reserve
that operation for simple fusion when the
cartilaginous structure of the larynx is normal.
The larynx of the case mentioned had been
cauterized for extensive papilloma elsewhere,
and we subsequently found the child with a

completely fused larynx. The therapy was to
simply open it and insert the keel to prevent
reformation of the scar.

Dr. Montgomery's remarks about subglottic
stenosis indicate he finds no result from
bouginage. This may be very true; some don't
respond to bouginage but nevertheless we pre
fer to keep the larynx open until a more de
finitive procedure can be done after the child
has reached puberty.

I don't understand his dosage of steroids.
He said 150 mgs of prednisone (1 mg per
pound per day). That means a 150 pound
patient, hardly a child! He also indicated that
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skin grafts should be avoided; I don't agree
they're entirely unsatisfactory. The skin grafts
that we have used in the older group have
been reasonably successful. Of course, there
are some failures, and patients still have a

tracheotomy; they require some dilation and
eventually they too, will be extubated.

Dr. Miller again asked the question about
the earliest age that we would do some of the
external procedures and we said until after
puberty. This refers to patients seen "late."
His results in an arytenoidectomy at four and
one-half years are very startling and agree with
those of Dr. Priest. Maybe we are quite wrong
in our contention, but we still reserve the
extensive external surgery for the patient until
his larynx has assumed its growth. I appreciate
Dr. Atkins' remarks too.

BLAIR FEARON, M.D. (closing): Thank you,
Dr. Putney. I should like to mention that in
light of Dr. Montgomery's comments, most

patients with subglottic stenosis that we see

are extubated within a year. Before extuba-

tion, we make very certain that the patients
are able to breathe through the larynx nor

mally by making use of the stent in the trache
otomy as I have described before. This is left
in place for at least three months before re

moval in order to avoid the tragedy of asphyxia
in the child that may be fine without a respira
tory infection, but if he gets a cold, he may
not be able to cough up secretions adequately.
When the stent is removed, the tube can be
replaced, thus relieving the distress.

As it has been shown, tracheotomy can be
done at any age. Even prematures can be
extubated as soon as the disease is over with
out any decannulation problems if, as has been
pointed out, the tracheotomy is done low
enough. The project we described is an on

going one and this is only a very preliminary
report. We hope that we won't need internal
grafts. By incising through the scar com

pletely, and spreading it widely enough with
the interposition graft, we hope to avoid the
use of internal stents and the necessity of
internal grafts.
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Throughout the mucosa of the oral
cavity and the upper respiratory tract

there are. small glands which are similar
to major salivary glands (parotid, sub

maxillary, and sublingual glands) .

These small glands are called minor

salivary glands. The anatomical dis
tribution of these glands may be simpli
fied as shown in Table 1.1

TABLE I

NORMAL DISTRIBUTION OF MINOR
SALIVARY GLANDS

Oral Cavity
Labial glands
Retromolar glands
Buccal glands
Glands of the floor

of the mouth

Lesser sublingual glands
Glosso-palatine glands
Palatine glands
Lingual glands
Tonsillar glands

Nose
Small glands in respiratory and olfactory
epithelium

Pharynx
Scattered glands throughout the naso, oro

and hypopharynx
Paranasal Sinuses

Glands are present in all the paranasal si
nuses

Larynx
Glands are present in the epithelium
throughout the larynx

Trachea
The lamina propria contains many small
glands

Bronchi
Glands are found as far out as the terminal
bronchioles, usually under the muscle layer

Lacrimal Glands
Anatomically the lacrimal glands resemble
minor salivary glands

Adenoid cystic carcinoma ( cylin
droma, pseudoadenomatous basal cell
carcinoma) is a malignant tumor of
the salivary glands. It constitutes ap
proximately 8% of all salivary gland
tumors and arises with a relatively
greater frequency in minor salivary
glands where the incidence is 66%.2 This
observation is quite in agreement with
the figures at M. D. Anderson Hospital
(Tables II and III).3.4

TABLE II

TYPES OF TUMORS OF THE PAROTID
GLAND ( 153 PATIENTS)

Type No. of Patients

Malignant mixed tumor

Mucoepidermoid carcinoma
Squamous cell carcinoma
Adenocarcinomas

Adenoid cystic
Acinic cell
Miscellaneous

Benign mixed tumor

Papillary cystadenoma
lymphomatosum

Oxyphil adenoma

Total

32
33

8

14
8

16
36

5
1

153

TABLE III

TYPES OF MALIGNANT TUMORS OF
THE MINOR SALIVARY GLANDS

Type No. of Patients

Adenoid cystic carcinoma
Mucoepidermoid carcinoma
Malignant mixed tumor
Miscellaneous type of

adenocarcinoma

48
17
11

11

87Total

From the Department of Diagnostic Radiology, The University of Texas at Houston M. D.
Anderson Hospital and Tumor Institute, Houston, Tex.
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The intra-oral glands represent the
most frequent site of origin, notably the
hard palate. In the upper respiratory
tract, the maxillary sinus is by far the
most common primary site (Table IV).3

TABLE IV

SITES OF ORIGIN OF TUMORS OF
THE MINOR SALIVARY GLANDS

DODD-JING

Site Benign Malignant

Hard palate 9 29

Paranasal sinuses 0 18
Base of tongue 2 6
Gum 1 5
Buccal mucosa 0 6

Larynx 0 6

Lip 0 5

Oropharynx
and hypopharynx 0 4

Floor of mouth 0 3
Oral tongue 0 2

Fig. 1. Adenoid
Nasopharynx 0 2 cystic carcinoma of

Tonsil 0 1
the nasopharynx. Lateral tomogram of
the nasopharynx. Considerable thickening

Soft palate 1 0 of the superoposterior soft tissue shadow
of the nasopharynx. There is a small

Total 13 87 well defined soft tissue mass protruding
to the airway of the nasopharynx.

Pathologically, adenoid cystic car

cinoma is composed of small deeply
stained cells with large ovoid nuclei
and a relatively sparse cytoplasm. The
cells are arranged in contiguous an

astomosing cords between which are

rounded acellular cystic areas contain
ing basophilic amorphous and eosin

ophilic hyaline material. Mitotic figures
are characteristically absent." There is
no agreement as to the histogenesis of
the tumor. Most observers believe that
these tumors originate in the ductal
cells of the salivary glands.

Clinically, adenoid cystic carcinoma
is a slow-growing and invasive malig
nancy. There is a very strong tendency
to recurrence after surgical extirpation
and radiation therapy. A peculiar char
acteristic is the affinity to spread along
the perineural lymphatics. Distant
metastasis occurring late in the disease
may be found in the lungs and bones.
Because of the frequent local recur

rence and relentless course, the prog
nosis is usually guarded even in the

small apparently localized lesion, and
the five-year survival rate is approxi
mately 5% to 10%.5 There is no sex

predilection and the age range is wide,
peaking in the fourth and fifth decades.

RADIOGRAPHIC DIAGNOSIS

Radiographic Technique. Radio
graphic technique for investigation of
adenoid cystic carcinoma varies with
the location and extent of the lesion.
We have routinely employed the follow
ing series: 1) conventional projections
comprising lateral soft tissue films of
the neck, submentovertical view of the
base of the skull and routine views of
the mandible and of the paranasal si
nuses; 2) tomography including lateral
tomograms of the nasopharynx, antero

posterior frontal tomograms of the para
nasal sinuses, axial tomograms of the
base of the skull, and anteroposterior
frontal tomograms of the larynx; and
3) angiography in selected cases.

Radiographic Findings. The major
salivary glands' are readily accessible
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Fig. 2. Adenoid cystic carcinoma of the hard palate. A) Base view: Destruction of
the left hard palate and of the posterior part of the nasal septum. There is an associated
soft tissue mass in the diseased area (arrows). B) Lateral tomogram: Destruction of
the hard palate is shown to good advantage. Regional soft tissue mass is clearly seen

(arrows).

Fig. 3. Adenoid cystic carcinoma of the base of the tongue. A) Lateral soft tissue
film: An exophytic tumor mass arising from the base of the tongue (arrows). B) Barium
swallow: The soft tissue tumor mass is well outlined by the barium (arrows).
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Fig. 4. Adenoid cystic carcinoma of the left arytenoid. A) Lateral soft tissue film:
Soft tissue tumor mass of the arytenoid with anterior displacement of the thyroid car

tilage. There is an extension to the post-cricoid area with anterior displacement of the
cricoid and to the subglottic region. B) Anteroposterior tomogram: Tumor mass of the
left arytenoid with involvement of the left pyriform sinus (1). There is downward ex

tension to the subglottic region and upper trachea (2).

for clinical examination, and radio
graphic investigation is seldom needed.
Radiographic examination is a valuable
adjunct in diagnosis and management
of adenoid cystic carcinoma of the
minor salivary glands. The radiographic
findings depend upon location and ex

tent of the lesion.

NASOPHARYNX
Adenoid cystic carcinoma usually

presents as a submucosal soft tissue
mass arising from the superoposterior
soft tissue or the lateral wall of the naso

pharynx ( Fig. 1 ) . In the advanced
stage, _there may be an extension of the
lesion to the clivus, the sphenoid si

nuses, and the floor of the middle
cranial fossa. Base view of the skull
and axial tomograms of the base of the
skull are often of value to delineate the
extent of the involvement.

ORAL CAVITY AND OROPHARYNX
In adenoid cystic carcinoma of the

oral cavity, clinical examination with
mirror and digital palpation supplies
most of the information. For lesions of
the hard palate and gum, radiographic
examination can precisely determine
the location and size (Fig. 2). When a

local extension of the lesion is present,
radiographic study is imperative and

tomograms are most useful. For lesions
of the oropharynx, lateral soft tissue
films of the neck often demonstrate the
location and size (Fig. 3).
LARYNGOPHARYNX (Larynx and Hypo
pharynx)

Lateral soft tissue films of the neck
can reveal the lesion located mainly in
the sagittal plane. In addition, the soft
tissue film is a valuable tool with which
to detect cartilage destruction. An

anteroposterior tomogram of the larynx
is useful in the evaluation of the lesion,
especially in profile (Fig. 4).
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PARANASAL SINUSES (Fig. 5)
The radiographic evidence of adenoid

cystic carcinoma of the paranasal si
nuses consists of: 1) Presence of a soft
tissue mass. A soft tissue mass arising
from the sinus and extending beyond
the ?onfines., of the sinus is highly sug
gestive of a malignant process. How
ever, it can be simulated by benign
tumors or an infectious granulomatous
process. 2) Pressure erosion of the bony
wall o� the sinus. This is caused by
expansion of the soft tissue mass

within the sinus. Generally, erosion
occurs because of a benign expanding
tumor of the sinuses. However it is
often observed in a slow-growing and
expanding adenoid cystic carcinoma.

3) Destruction of the bony wall of the
sinus. This indicates the invasive na

ture of the lesion and is reliable evi-

Fig. 5. Adenoid cystic carcinoma of
the right maxillary and ethmoid sinuses.
A) Waters view: A tumor mass in the
medial aspect of right maxillary sinus.

�) Base view: Opacity of right ethmoid
smus due to tumor involvement. C)
Anteroposterior tomogram: A large tumor
mass in the superior and medial aspects
of the right maxillary sinus with destruc
tion of the medial wall. is clearly shown.

Th�re is .destruction of the right eth
moidomaxillary plate and involvement of
the right ethmoid sinus. The right middle
turbinate is also destroyed.

dence of a malignant tumor. Early
bony destruction may be recognized by
fading or discontinuity of the bony
wall. It should be borne in mind that

�he medi.al wall of the maxillary sinus
IS sometimes apparently absent in a

normal person because of a thin bony
wall combined with an unusual degree
of obliquity. In estimating destruction
of the medial wall, great care must be
taken not to confuse this normal vari
ation with actual bony destruction. It
is worth noting that absence of destruc
tion of the bony wall does not exclude
any e�rly �nvasion of the bony wall by
a m�hgnant process. In adenoid cystic
carcinoma, pressure erosion is often as

sociated with bony destruction. Occa
sionally, erosion of the wall of the sinus
is more apparent. 4) Invasion of the

surro�nding structures. This is usually
seen III an advanced stage of adenoid
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Fig. 6. Adenoid cystic carcinoma of the
left maxillary sinus with perineural metas
tasis involving the left infraorbital canal
and foramen rotundum. A) Waters view:
Opacity of the left maxillary sinus with
fluid leveL B) Anteroposterior tomogram
(middle cut): An extensive soft tissue
mass involving the left nasal fossa, left
ethmoid and maxillary sinuses. There is
thickening and sclerosis of the left orbital
floor (1). The left infraorbital canal is
not visualized. The left lamina papyracea
is partially destroyed (2). C) Antero
posterior tomogram ( posterior cut) :

Poorly defined left foramen rotundum
associated with regional soft tissue den
sity and bony destruction. There is
opacity of the left sphenoid sinus. The
right foramen rotundum is normal
(arrow) .

Fig. 7. Adenoid cystic carcinoma of the left lower lip with perineural metastases
on both sides. A) Oblique view of the left hemimandible: Loss of definition of the left
mandibular canal with regional bony erosion, mainly in the posterior two-thirds of the
body of the hemimandible. B) Oblique view of the right hemimandible (six months
later): Diffuse mottled destruction of the right hemimandible. The right mandibular
canal is not visualized. There is postoperative status on the left side.
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Fig. 8. Adenoid cystic carcinoma of the right maxillary sin�s with extension to
Gasserian ganglion. A) Waters view: Marked mucosal thickening of the right maxillary
sinus without evidence of bony destruction. B) Base view: Enlargement and erosion
of the right foramen ovale (arrows). There is bony sclerosis, and destruction in the
vicinity of the foramen.

cystic carcinoma with a regional ex

tension.

PERINEURAL METASTASIS

Perineural metastasis is an important
but neglected route of spread of malig
nant tumors of the head and neck and
,contributes to treatment failures in

many instances. Certain cranial nerves,
both centrally and peripherally, are con

fined to bony foramina and canals; en

largement of the nerves by malignant
permeation of the perineural spaces
may be reflected by erosion of the sur

rounding bony envelops. The cranial
nerves most amenable to radiographic
demonstration of malignant involve
ment are the trigeminal and facial
nerves. The remaining ten cranial
nerves, though often involved, traverse

large foramina and fissures which do not
enclose the nerve trunk tightly enough
to permit erosion.

In adenoid cystic carcinoma of sali
vary glands, perineural metastasis is a

rather frequent route of spread. It

usually occurs along the maxillary and
mandibular divisions of the trigeminal
nerve. In advanced cases, the foramen
ovale and foramen rotundum may be
involved with extension of the lesion to

the Gasserian ganglion.

For demonstration of the perineural
metastasis, conventional radiographic
examination is often nonrevealing, To
mography is imperative for detection of
the lesion and delineation of the extent
of the involvement. The pertinent find
ings are:

A) Involvement of maxillary division
of the trigeminal nerve (Fig. 6). 1. En
largement and erosion of the infra
orbital foramen and canal. 2. Destruc
tion of the floor of the orbit in the
vicinity of the intraorbital canal. 3.
Enlargement, erosion, or destruction of
the foramen rotundum in advanced
lesions.

B) Involvement of mandibular divi
sion of the trigeminal nerve (Fig. 7).
1. Enlargement and erosion of the men

tal foramen. 2. Enlargement and erosion
of the mandibular canal and foramen.
3. Destruction of the mandible in the
vicinity of the canal or foramen. 4. En
largement and erosion of the foramen
ovale.

C ) Extension of the lesion to the
Gasserian ganglion. 1. Enlargement
and erosion of the foramen ovale with

bony destruction in its vicinity may
indicate a central spread of the lesion
to the Gasserian ganglion (Fig. 8).
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SUMMARY

For the diagnosis of adenoid cystic
carcinoma of the head and neck, radio
graphic examination is a valuable ad
junct. In interpreting roentgenograms
of the head and neck, a knowledge of
the regional anatomy of the head and
neck and of the routes of spread of the
disease is imperative. For a presump
tive diagnosis, demonstration of a soft
tissue mass is essential. Detection of

DODD-JING

bony erosion and destruction is of great
importance since these are reliable evi
dence of malignant disease. Enlarge
ment and erosion of the canals and
foramina of the base of the skull and
of the mandible are often indicative of
perineural metastasis. For final diag
nosis of adenoid cystic carcinoma of
the head and neck, the radiographic
findings must be confirmed by tissue

biopsy.
M. D. ANDERSON HOSPITAL & TUMOR INSTITUTE, HOUSTON, TEX. 77025

REFERENCES

1. Ranger D, Thackray AC, Lucas RB:
Mucous gland tumors. Brit J Cancer 10: 1-16,
1956

2. Harris K: A study of ectopic mixed
salivary tumors. Ann Roy Coll Surg 18: 99-
122, 1956

3. Bardwil JM, Reynolds CT, Ibanez L,
et al: Report of one hundred tumors of the

minor salivary glands. Arner J Surg 112: 493-
497, 1966

4. Luna RA, Stimson PG, Bardwil JM:
Minor salivary gland tumors of the oral cavity.
Oral Surg, Oral Med, Oral Path 25: 71-86,
1968

5. Batsalsis JG: Mucous gland tumors of
the nose and paranasal sinuses. Ann Otol 79:
557-562, 1970

DISCUSSION

WALTER P. WORK, M.D.: This is a delight
ful presentation and it's a very difficult subject.
I wonder if Dr. Dodd would say something
about the therapy. I know it's a long subject.

Also could something be said about the re

lationship of surgery and x-ray therapy? Since
this is such an interesting type of tumor, any
additional information is worthwhile.

GERALD D. DODD, M.D. (closing): At the
present time, at the M. D. Anderson Hospital,
the treatment of these tumors is primarily
surgical. Radiation is reserved for those in
dividuals who have recurrences which are not
feasible for further surgical extirpation. In
other words, they're in an area where it would
be either too deforming or would interfere
with the vital structures, so surgery is not

advisable. That is the first category where
radiation is used. The second category is that
individual in whom residual tumor is present
at the margin of excision or the tumor is so

close to the point of excision that postoperative
radiation is felt wise.

The surgical procedures that are carried out
in these patients are extensive. They're as

radical as one can possibly get because of the
nature of these tumors, as regards basic char
acteristics and so on, and irradiation is fairly
radical.

The usual is 1000 r to 6500 r over a period
of four to six weeks. There are a fair number
of complications that can be expected from
this type of treatment postirradiation.
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Nasal polyps are the results of path
ology changes in the nasal and sinus
mucosa. The cause of these pathological
changes are reactions to allergens, path
ogenic organisms, or a combination of
allergy and infection, as well as certain
systemic conditions. Nasal polyps are

not a disease entity.
Systemic conditions can influence the

production of nasal polyps. They occur

frequently in patients with cystic fibro
sis. Thesepatients can also have allergy
and the majority have sinus infection;
in fact, they have practically no resist
ance to infection. One would expect to
find pathogenic bacteria in the patient
with cystic fibrosis and a nonfunction
ing nose, but this is no reason to suspect
all nasal polyps are due to cystic fibrosis.
Nasal polyps most commonly seen by
the otolaryngologist are caused by a

combination of allergy and infection.

Respiratory mucosa reacting abnor
mally to allergens produce polyps and
lose some of their resistance to patho
genic organisms. Therefore, the ma

jority of patients with polyps totally
blocking the nose are found to have a

superimposed infection in the involved
respiratory mucosa (Fig. lA). Solitary
polyps that form from a prolapse of the
antral mucosa are caused by infection,
not allergy (Figs. IB and 3A,B,C and
D).

The term respiratory mucosa is being
used frequently because we are dealing
with the respiratory system which in
cludes the nose, sinuses, pharynx,

larynx, trachea and bronchopulmonary
tree. Chronic pathological changes in
the nose and sinuses caused by allergy
and infection does not exist without
some degree of involvement of the en

tire respiratory tract.

One may see total nasal obstruction
in acute pollenosis with polyps, but the
obstruction is due to the allergic rhinitis
more than the polyps. Removal of these
polyps will not relieve the nasal obstruc
tion. Therefore, acute cases are not con

sidered in this discussion.

Nasal polyposis most frequently be
gins from a pollenosis. As long as the
patient is exposed to the causative al
lergen without hyposensitization, the
polyps will increase in size and number.
Sensitivities to other allergens increase
with exposure. One does not "outgrow"
an allergy. The "shock organ" changes.
The changes in the shock organ leads
one to believe the allergy is no longer
present. Hyposensitization prevents the
allergic reactions from progressing.
Antihistamines reduce the nasal reac

tion and congestion, but do not prevent
progress of the allergy. Corticosteroid
reduces these allergic reactions tempo
rarily regardless of how administered,
but when discontinued the pathological
changes seem to develop more rapidly
than in the patient who has not been
administered corticosteroids.

The more severe the allergic reaction,
the more likely the interstitial fluid is
to "pool" in the nasal mucosa. This
occurs first in the roof of the nose. The
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Fig. 1. A) Total blockage of the nose by polyps of allergic origin with super
imposed infection. B) Prolapse of antral mucosa from infection produces the polyp.

pull of gravity and weight of the extra
cellular fluid causes the tissue to give,
forming an epithelial covered sack of
fluid. This is the first stage of a polyp
caused by an allergic reaction to pollen.
As the roof area is filled, polyps develop
from the mucosa of the middle and
superior turbinate. Occasionally, polyps
may arise from the septal mucosa. If
the cause of the allergic reaction is re

moved sufficiently early, the tissue
changes may return to normal.

The degree of sensitivity to the al
lergen and the duration of exposure to
it determine the degree of pathological
change in the respiratory mucosa. The
longer the tissue changes exist, the less
likely they are to return to normal. Un
less the tissue changes return to normal
within approximately three months
chronic inflammatory reactions develop,
followed or accompanied by invasion of
pathogenic organisms.

The infiltration by cells of these acute
and chronic changes becomes irrevers
ible causing a more permanent type of
nasal blockage. The allergens may be
eliminated or neutralized, but the
polyps remain.

Allergy is not usually superimposed
on an infection, but infection can cer

tainly cause a sub-clinical allergy to

produce clinical symptoms.
Infection causes the allergic patient's

sensitivity to vary from day to day. The
endpoint is not stable. This necessitates
a change in the dosage of the allergens

frequently. Consequently, it is very dif
ficult to hyposensitize a patient with an

infection in the respiratory tract.

Pathogenic organisms are not elimi
nated by a nonfunctioning nose as well
as they are in a functioning one. Patho
genic organisms invade this tissue of
low resistance. The infection then ex

tends from the polyps into the sinuses.

With the onset of inflammatory
changes the nasal passage is further re

duced. The ethmoids are infected first
and polypoid degeneration develops.
The pathology extends into the frontal
and sphenoid blocking their ostia. Later
the maxillary ostium will be occluded.
The maxillary ostium is obstructed last
because.the polyps, due to allergy, origi
nate in the roof of the nose.

Pressure from the polyps can be dem
onstrated radiologically by a lateral
widening of the ethmoid labyrinth (Fig.
2A). There is also a uniform density,
less than that which occurs in infection
without an allergic component ( Fig.
2A and B). The changes can also be
demonstrated radiologically by a uni
form density. When the density is uni
form the frontal pathology is often
overlooked. The bilateral uniformity in

density is thought to be due to many
things other than pathology, the most
common being a shallow frontal. The
nasal findings are of utmost importance
in the interpretation of frontal sinus

x-rays.
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Fig. 2. Bilateral pansinusitis, allergy with infection. Light and dark exposures.
A) Lateral widening of the ethmoid labyrinth. B) Erosion of bone in the floor of the
right antrum.

Hyperplastic sinusitis follows allergy
in the production of nasal polyps. Hy
perplastic sinusitis is a pathological
classification, not a disease entity. The
term as used applies to the tissue re

action caused by a nonpus forming
pathogenic organism, be it viral or bac
terial.

Pyogenic organisms also produce
nasal polyps. Virulent pyogenic organ
isms will produce ethmoidal polyps in
the middle meatus in a short while. The
edematous reaction of acute infection
due to pus forming organisms subsides
rapidly and fibrotic changes take place.
When polyps caused by infection do
form, they are most likely to appear in
the ethmoid. Polypoid changes occur

in the more acute suppurative sinusitis
and regress into atrophic changes with
long standing chronic infection. One
seldom sees sinus infections due to one

strain of organism. A combination of
pyogenic and nonpyogenic organisms
occur more frequently.

The purpose in bringing out the
difference between the pathological

changes produced by suppurative and
nonsuppurative organisms is to show
that it is the pathological change in the
tissue that produces the polyps. Allergy,
bacterial infections and systemic condi
tions individually or in combination are

responsible for the development of these
changes in the tissue of the nose and
sinuses.

The most common site for polyps
caused by infection is the middle
meatus. The maxillary, anterior ethmoid
and frontal opens into the middle
meatus. When the cellular partitions of
the ethmoid are destroyed, gross
changes in the nasal mucosa of the mid
dle meatus can be seen. By this time
the infection has extended into the
frontal sinus. Similar tissue changes
take place in the maxillary sinuses and
eventually the lining mucosa prolapses
into the nose at the point of least re

sistance, which is the natural ostium
(Figs. IB and 3A,B,C and D). The

weight of the tissue, the constriction by
the ostium (Fig. 3B and C), and the

push and pull of the air currents in the
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Fig. 3. A) Prolapsed antral mucosa. Polyp with pedicle. B) Antral mucosa with
nasal polyp. C) Antral mucosa with nasal polyp. D) Antral mucosa with polyp forming
in center. Below, frontal polyp with pedicle.

nose cause the antral mucosa to form a

pedicle. This pedicle hugs the lateral
nasal wall and is often overlooked. The
polyp increases in size and blocks the
nostril or nasopharynx (Fig. 3A). If
seen in the early stages, the polyp ap
pears as pathological sinus mucosa in
the middle meatus. As more sinus
mucosa prolapses through the natural
ostium, the polyp becomes peduncu
lated from weight and the pull of the
air currents. As the polyp increases in
size, it fills the posterior part of the nose

and nasopharynx (Fig. 3).
If this polyp is snared off in the nose

it will return (Fig. 3A). To prevent re

currence the antrum should be opened
in the canine fossa, the lining mucosa

carefully elevated from the bony wall
to the natural ostium. The antral mucosa

with the attached membranous middle
meatus is excised. The antral mucosa

with the membranous middle meatal
mucosa is pushed into the nose (Fig.

3A, Band C). The polyp and the at
tached antral mucosa can be delivered
through the nasopharynx. On examin

ing the specimen one can see why the
polyp will recur when removed from
the nasal cavity. It is continuous with
the antral mucosa. Allergy is not a fac
tor in the development of this type
polyp.

When one sees polypoid changes de
veloping in the middle meatus, one can

be certain of an ethmoidal infection,
even though there is no purulent dis
charge. Polyps caused by allergy do
not originate in the middle meatus. If
an allergy component exists the polyps
will form faster. One is not likely to see

solitary polyps in the ethmoid, as in the
antrum, as each ethmoid cell contrib
uted its part to the gross findings. The
ethmoidal cell walls are broken down
in the pathological process. The dis
eased ethmoidal mucosa is then separ
ated from the nasal chamber only by
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Fig. 4. A) Implant of pathological frontal.sinus mucosa in the forearm of a patient
with infection superimposed on allergy complicated with advanced obstructive lung dis
ease. B) Inflammatory reaction following an exacerbation of lung infection. C) Implant
covered by skin. Notice the atrophic appearance of the skin. D) Inflammatory reaction
during acute tonsillitis.

the nasal mucosa of the middle meatus.
The nasal mucosa becomes involved
and the ethmoid mucosa of the individ
ual cells prolapse into the middle
meatus, resulting in multiple polyp for
mation. As the infection progresses, the
middle turbinate may become involved,
especially so, if it contains cells.

ROLE OF FRONTAL IN NASAL POLYPOSIS

The frontal mucosa is a part of one

continuous mucosal lining of the sinus
and nasal cavity. The same principles
of diagnosis and treatment must be ap
plied to the frontals as is applied to the
other sinuses. Irreversibly diseased
frontal sinus mucosa produces polyps
and must be treated the same as all
other sinuses. "When irreversibly dis
eased, the lining mucosa must be totally
removed. A nasofrontal duct is not de
sired following the complete removal
of the frontal sinus mucosa. The size of
the frontal is not a factor. The following

clinical observations may be somewhat
convincing.

CLINICAL OBSERVATIONS

A 24-year-old male with total obstruc
tion of the nose with nasal polyps pre
sented himself for diagnosis and treat
ment. He had received previous
hyposensitization, antibiotics, antihist
amines, corticosteroids and a host of
other medications with very little, if
any, relief. He had an advanced ob
structive lung disease, a nose full of
polyps, and small frontals. His allergies
were reevaluated using the intradermal
titration technique and provocative
food tests; cultures were taken and nasal
smears, sensitivity tests and x-rays were

made. His anergy was treated through
the pollen season by elimination or hy
posensitization to all offending aller
gens, and corticosteroids were given at

intervals. Improvement was noticeable.
After three months of therapy the fol-
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lowing surgical procedures were carried
out.

Left Side (antral, transantral and in
tranasal, ethmoid and sphenoid). Re
moval of all the lining mucosa of the
antrum, ethmoid and sphenoid. Re
moval of the polyps.

Right Side ( pansinus procedure
three weeks later). Removal of all the
lining mucosa of the antrum, ethmoid,
sphenoid and frontal. Edematous tissue
was seen in the middle meatus around
the nasofrontal duct on the left side.
Two months later polyps were found in
the middle meatus on the left side; the
right side was free of polyps.

Left Side (external frontal and ex

nloration of the ethmoid, three months
later) . Removal of the lining mucosa

of the frontal and supraorbital cells.
polyps and mucosa of the nasofrontal
duct. The ethmoid was carefully ex

amined to see if any ethmoid cells were

overlooked in the previous surgery.
None was overlooked; After removal of
the lining mucosa of all sinuses the
polyps have not returned over a period
of years.

CONCLUSIONS FROM

CLINICAL OBSERVATIONS

The polyps recurred on the left side
as a result of the diseased frontal mu

cosa that was not removed. This was

proved bv the removal of the mucosa of
the small frontal which eliminated for
mation of the polyps.

These observations were made in

early 1934. Since then similar observa
tions have been made many times on

the allergic as well as the nonallergic
patient, with large or small frontals.
The size of the forntal does not have a

bearing on this phenomena.
Experiment No.2. In May, 1970, a

patient with a bilateral pansinusitis,
nasal passage obstructed by polyps,
caused by allergy and infection, and
advanced obstructive lung disease was

referred. He had been treated for years
by both otolaryngologist and allergist
with all modern drugs, hyposensitiza-

tion and surgery. The last surgery was

incision and drainage of the left frontal
in October, 1969.

After reevaluation of his allergies,
hyposensitization. and other treatment
was started, a bilateral pansinus pro
cedure was recommended. A left pan
sinus procedure was performed on May
25, 1970. The same procedure was

performed on the right side on June 1,
1970. The patient agreed to the im

plantation of the frontal sinus mucosa

in the forearm (Fig. 4A). Two pieces
were implanted. An incision was made
through the skin and the mucosa su

tured to the skin with the epithelium on

the outer surface. The second implant
was imbedded under the skin. Un

fortunately, the surface implant was

torn off three weeks later. The im
bedded implant has been observed and
photographed frequently since implan
tation (Fig. 4C). Acute exacerbations
of the obstructive lung disease have oc

curred. With each there has been evi
dence of active inflammation in the
implant (Fig. 4B). Antibiotics that im

prove the chest symptoms also reduce
the inflammatory reaction in the im

plant.
The patient developed an acute ton

sillitis, the implant became inflamed,
painful and later fluctuated, subsiding
with control of the tonsil infection (Fig.
4D) . A portion of the implant was

removed on April 12, 1971 and sub
mitted for microscopic examination.
Bacteria were not grown from the tissue.

Microscopic study revealed nothing
conclusive. The tissue is to be studied
with the electron microscope. The re

maining portion of the implant is being
observed clinically.

In the author's opinion these observa
tions are further proof that the sinus
mucosa does undergo irreversible path
ological changes. Therefore, after the
allergy is under partial control, com

plete removal of the lining mucosa of
all involved sinuses and the irreversible
pathological tissues in the nasal cham
ber, is the treatment of choice for total
nasal blockage by polyps caused by al-
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lergy and infection. It should be em

phasized that hyposensitization or elim
ination of the allergenic factors must be
accomplished prior to and continued
after surgery for an indefinite period.
Prior to any surgery all patients should
have a thorough physical examination
with special emphasis on the respiratory
system. Good x-rays of the chest and
sinuses are essential. A thorough allergy
study is next in order. This includes a

good history, intradermal skin test using
the Rinkle titration technique for in
halents; the provocative food test as

described by Lee should also be done.
These can be correlated with the cyto
toxic tests if desired. The offending al
lergens should be eliminated if prac
tical. Hyposensitization to inhalents
and neutralization of food should be
carried out for a minimum of two
months prior to surgery and continued
indefinitely. If the patient's endpoint
is above a Number 5 dilution, a mini
mum of three months therapy prior to

surgery is preferable.
CONTRAINDICATIONS

Major Surgery. No major surgery
should be performed during the pa
tient's pollen season.

Elimination, hyposensitization and
accepted allergy should be carried out
for the necessary period partially con

trolling the allergy.
Any acute infection or exacerbation of

chronic infection are mandatory con

traindications.

In asthmatic patients it is necessary to
decide how much surgery can be safely
tolerated.

Pansinus Procedure. The surgery of
choice is termed a bilateral pansinus
procedure. Surgery should be done on

one side at a time. The other side may
be operated after one or more weeks.
The time between surgery depends on

the general condition of the patient, the

degree of sensitivity, the duration of
symptoms, the extent of corticosteroid
therapy, the degree of obstructive lung
disease and the season of the year.
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The preferable anesthetic is local.

The entire lining mucosa of all the
paranasal sinuses is removed through a

combined external and intranasal ap
proach. A compromise means failure.

The maxillary sinus is en t ere d
through a small triangular opening in
the canine fossa. The frontal and supra
orbital cells are approached through an

external incision on the lateral wall of
the nose and Hoor of the frontal approxi
mately 1-% ems in length. The ethmoid,
sphenoid and nasal polyps are ap
proached externally, transantrally and
intranasally. Every vestige of lining
mucosa is removed from one sinus at a

time. The middle turbinate is not re

moved. Only that portion of the mucosa

of the middle turbinate thought to be
irreversibly diseased is removed.

Preoperative Preparation. Antibiotics
and cortisone are administered three
days prior to surgery. The amount of
cortisone depends on when and how
much cortisone has been previously ad
ministered.

Preoperative Medication. For the
average patient 1/4 gr of morphine is
administered subcutaneously one hour
prior to surgery. Forty five minutes
later % gr of morphine and 1/150 of
atropine is given. The dose will vary
accordingly to the age, weight of the
patient and the existence of asthma;
morphine or Demerol® is given during
the operation, if necessary; barbituates
are never given.

Local Anesthesia. Topical anesthesia
is obtained by carefully packing the
nose with strips of cotton moistened in

equal parts of 4% cocaine and 1 to 1000
adrenalin. Xylocaine® 1%, with 1 to

100,000 ephedrine is used for infiltration
of the skin and subcutaneous tissues.

Operative Procedure. The entrance

to the antral cavity is gained by a small
triangular opening in the canine fossa
(Fig. 5A). The lining mucosa is ele
vated at the opening and gauze pushed
under the mucosa with an elevator to

separate the mucosa from the bony wall
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Fig. 5. A) Elevation of antral mucosa at the triangular opening in the canine
fossa. B) Gauze pushed between the lining mucosa and bone to elevate mucosa. C)
Antral mucosa elevated from bone. Attached only at membranous middle meatus. White
area is the bone of the nasoantral wall of the inferior meatus. D) Drawing illustrating
procedure in B.

.

(Fig. 5B and D). Only the mucosa

around the natural ostium cannot be
elevated as it is attached to the nasal
mucosa (Fig. 5C).

The nasal and antral mucosa of the
middle meatus must be removed as they
cannot be separated. The bone of the
inferior meatus is taken down and a

corresponding flap of nasal mucosa at
tached at the base is cut to lay on the
antral floor (Fig. 5C). This flap serves

as a graft of nasal mucosa which mi
grates to meet the ingrowing nasal
mucosa of the middle meatus. The en

tire antral cavity is covered with modi
fied nasal mucosa in approximately

three months. The antral cavity is in

spected, using a mirror to view the
recesses of the cavity for possible rem

nants of mucosa.

The posterior ethmoid cells are en

tered transantrally. The lining mucosa

and any polyps falling into the ethmoid
space are removed.

The anterior bony wall of the sphe
noid is taken down transantrally.

The frontal is entered through an in
cision on the lateral wall of the nose

and floor of the frontal approximately
1-% ems in length (Fig. 6). Bleeding
is controlled.
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Fig. 6. A) Incision for external frontal ethmoid and sphenoid. B) Retraction
sutures in place. C) Gouge used to enter the floor of the frontal and ethmoid. D)
Trochlea attached to rim of orbit superiorly. Retractor exposing the ethmo-orbital wall.

The attachment of the trochlea and
the anterior ethmoidal vessels and
nerves are exposed (Fig. 4D). The
trochlea is detached and its position
noted for reattachment later. The an

terior ethmoidal vessels are cut, and
bleeding controlled. The floor of the
frontal and the supraorbital cells are

totally removed. The ethmo-orbital
wall is partially removed. The mucosa

of the frontal, supraorbital and midline
cells is removed (Fig. 8A).

The cavity is inspected using a mirror
for viewing all crevices for any rem

nants of remaining lining mucosa. The
remaining ethmoids, except the most
anterior are exenterated and their lining
mucosa removed through the external
approach. Polyps attached to the mid
dle turbinate, if any, are removed. Any
remaining anterior wall of the sphenoid
is taken down. The lining mucosa of
the sphenoid is carefully elevated and
removed. The nasal cavity is inspected
intranasally (Fig. 7C). The middle
turbinate is held against the septum

with a three inch nasal speculum. The
few remaining anterior ethmoid cells
are exenterated and the nasal mucosa

extending from the middle turbinate
to the bulla is removed. The ethmoid
space is inspected from the nasal ap
proach (Fig. 7C), using the three inch
nasal speculum. The speculum is then
inserted between the middle turbinate
and the septum. Any remaining poly
poid tissue is removed. The opening
into the sphenoid is reinspected.

After the surgeon has inspected all
sinuses from all approaches and is satis
fied that every vestige of lining mucosa

has been removed, adaptic packing is
inserted. The ethmoid space is packed
to hold the middle turbinate against
the septum. The packing must not ex

tend into the frontal. The flap of the
nasal mucosa in the inferior meatus is
held down with packing. No packing
is placed in the antral cavity. The
trochlea is reattached to the periosteum
above its previous detachment. The
frontal incision is closed in two layers
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Fig. 7. A) Polypoid frontal sinus mucosa (caused by allergy and infection) under
pressure in the frontal. B) Middle turbinate above. Ethmoid space and sphenoid rep
resented by black area on each side of middle turbinate. Black area below represents
choana. C) Inspecting the ethmoid and sphenoid from intranasal and frontal approach.
D) Frontal incision after closure.

making sure that the 6-0 silk skin suture

engages the skin only. Catgut may be
used to close the buccal mucosa.

Postoperative Care. The packing and
sutures are removed on the third day.
Practically no postoperative treatment
is necessary. If desired the antrum may
be washed two or three times at weekly
intervals. It is desirable to have the
middle turbinate remain in the normal
position. This leaves an ethmoid and
antral cavity which will later be lined
with modified nasal mucosa.

Healing Process. The frontal will seal
off and fill in with granulation tissue,
which changes to connective tissue.
This connective tissue produces the
same density as that of bone on x-ray.
A six month postoperative x-ray of a

frontal where all of the lining mucosa

has been removed shows a complete
obliteration of the frontal. The density
which is produced by the cicatricial

tissue is the same as of bone. Explora
tion of operated frontals also verify the
healing process as described.

If all of the lining mucosa is not re

moved, one or more areas of less density
will be seen in the x-ray. A mucocele
or pyocele will develop from any buried
epithelial covered tissue. The nasal
mucosa migrates over the bare surface
of the middle turbinate as that on the
lateral wall migrates over the ethmo
orbital wall to join on the roof of the
ethmoid. This adds more nasal mucosa

to the nasal cavity than was there prior
to surgery. As granulation tissue forms
in the antral cavity, nasal mucosa be
gins migrating over these granulations
from the opening in the inferior and
middle meatus. When the granulations
are covered by the migrating nasal mu

cosa, connective tissue changes take
place. The result is an antral cavity
smaller than normal covered with modi
fied nasal epithelium with a naso-antral
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Fig. 8. A) One year postoperative right frontal completely filled with connective
tissue. X-ray shadow equivalent to that of bone. B) Right postoperative frontal after
eight years. Lighter areas due to incomplete removal of lining mucosa. Potential
mucoceles.

opening in the middle and inferior
meatus.

A six month postoperative x-ray will
show that the antral cavity has been
partially filled with tissue casting a

shadow equal to that of bone. Areas
of less density indicate incomplete re

moval of the lining mucosa (Fig. 8).
When this procedure is properly per
formed, the nasal cavity has a normal
appearance. There are no raw surfaces,
the turbinates are in a normal position,
there is no crusting and there is more

surface covered with nasal mucosa than
prior to surgery.

Undesirable Surgical Sequelae. There
are several undesirable sequelae from
the pansinus procedure. These are an

noying, but rarely cause any teal physi
cal disability. These possible side effects
should be explained to the patient be
fore surgery.

Diplopia is the most common side
effect; it follows detachment of the
trochlea from the orbital rim. The
diplopia can be prevented by carefully
reattaching the trochlea to the peri
osteum of the orbital rim with 000
chromic catgut. Usually when it does
occur the diplopia is transitory. In
several hundred cases there has been
only one case which required prism to

correct this ailment.

Anesthesia of the forehead occurs

postsurgically if the supraorbital nerve

is cut. This can be prevented in most
cases by elevating the nerve from the
supraorbital notch and preserving it.

Enophthalmos may occur when the
frontals and supraorbital cells are ex

tremely large and a large portion of the
ethmo-orbital wall is taken down with
the floor of the frontal. Preservation of
a portion of the ethmo-orbital wall will
prevent this. If it is necessary to remove

all the floor of the large supraorbital
cells, fat can be used to fill in the space,
thus preventing the enophthalmos.

Complications. Pain and swelling of
the eyelids and forehead may occur

following the pansinus procedure. This
is secondary to transudation of serum

into the frontal sinus and soft tissue.
The accompanying edema usually sub
sides in 7 to 14 days. A small probe
should be passed through the incision
into the frontal.

Osteomyelitis is apparently a post
operative complication of the past.

Mucoceles, pyoceles, postoperative
antral cyst and chronic purulent dis

charge are all the result of incomplete
removal of the lining mucosa of one or

more sinuses. These conditions should
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be credited to poor surgery, not compli
cations.

Polyps will return in the nose if the
allergy is not kept under control.

CONCLUSIONS

The pathogenesis of nasal polyps has
been discussed and it has been stressed
that the polyp formation is the result
of a mucosal reaction in the nose and
sinuses, produced by bacteria, allergy,
or a combination of these. The etiologi
cal agent must be controlled or elimi
nated in handling the nasal polyps.
This may include hyposensitization in

jection for allergy, systemic therapy,
sinus surgery or a combined therapeutic
regimen.

1286 PEABODY AVE., MEMPHIS, TENN. 38104

When surgery is indicated by chron
icity of the sinus disease, it is necessary
to remove all the diseased sinus mucosa

from all diseased sinuses. Simple re

moval of the nasal polyps will not suf
fice. The underlying disease, whether
allergy or infection must be controlled
or eliminated.

An accurate diagnosis of the etiology
of the polyps is all important. A care

fully taken history, unhurried physical
examination, sinus x-ray, skin tests and
nasal smear will achieve this diagnosis
in the majority of cases.

The complications of the pansinus
procedure are discussed.

Some of the results of poorly executed
surgery has been mentioned.
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The mucosa of the nose, accessory
nasal Sinuses, nasopharynx and bronchi
are well documented as shock organs
for the allergic reaction involving the
respiratory system. The larynx, how
ever, being an integral portion of the
respiratory system, has seldom been
mentioned in the voluminous reports on

allergy of the upper and lower respira
tory system. Curiously, few of the many
individuals who suffer from perennial
and seasonal manifestations of allergy
complain of impairment of vocal func
tion, except in the professional user of
the voice, i.e., a singer, auctioneer, radio
or television announcer or lecturer.

Allergic reaction in the larynx exists
more often than the pertinent literature
indicates. Because of its elusive nature,
it is frequently undiagnosed or mis
diagnosed. Obstructed nasal passages,
conjunctival itching, watering and ir
ritation will take precedence over a

mild-to-severe, nonpainful laryngi tis
and resulting hoarseness. For these rea

sons, involvement of the larynx occupies
a position of lesser importance. Only in
the case of sudden, severe, anaphylactic
reaction in the form of edematous swell
ing of the uvula, arytenoids, epiglottis
or vocal cords, producing a sudden im
pairment of the airways, is attention di
rected toward the larynx. Edema of
allergic etiology occurs in the larynx,
usually very rapidly, producing a real
state of anxiety and apprehension.

Since there is a paucity of information
in the literature, the basis of this pres
entation involved replies to question
naires sent to my colleagues, who rep
resent many years of actual experience

in Otorhinolaryngology and otorhino
laryngologic allergy. My thanks go to
them for their unhesitating cooperation
ill' sharing their knowledge, without
which this paper could not have been
prepared.

REVIEW OF LITERATURE

A general survey reveals very little
information regarding allergic manifes
tations of the larynx as a single entity.

Tuft! has an excellent review of
otorhinolaryngologic allergy, but he
does not specify laryngeal involvement.
Brodnitz'' mentions a Russian author,
Alimov, who states that in 69 of 245
acute and chronic laryngitis cases, al
lergy was found to be the underlying
cause. Brodnitz also suggests the need
for and the merits of hyposensitization.
Moses" mentions the case of a 9-year
old excessive eater of ice cream and
candy bars, with edematous vocal cords
and nodules, improved by discontinu
ance of these foodstuffs. Paparella! re

ports a case of severe laryngeal edema
due to a bee sting in the left arytenoid
cartilage. WOlf5 and many others have
stressed the importance of allergic fac
tors in the etiology of spasmodic croup
and laryngotracheitis. Of 48 cases pre
sented, 42 showed signs of allergy in
infancy. He stressed repeated attacks of
laryngotracheitis and spasmodic croup
as themselves indicators of underlying
allergy. Hansels cites cases of anergic
edema as pointed out by Osler." Hal
sted" reported three interesting cases of
edema of the larynx and pharynx, but
gives no indications as to what might
have been the cause.
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There is a strong possibility that
many cases of unexplained death could
be due to sudden edema of the laryn
geal structures. Hansel mentions cases

reported by numerous others of severe

laryngeal edema and alarming dyspnea.
Oddly enough, most of these cases were

reported prior to 1900.

Frank? reports a case of chicle sensi
tivity producing a severe laryngeal
edema. Chicle is used in the manufac
ture of chewing gum. This case fortu
nately responded favorably to injection
of 10 minims of adrenalin. Jacobs and
Hansel'? report a case of beef sensitivity
which was characterized by hoarseness
and a marked respiratory distress about
20 minutes after eating beef, and which
responded to an epinephrine spray
1: 100 and epinephrine subcutaneously.
Laryngeal edema can occur from antibi
otic therapy, as reported by Anderson.P
severe enough to require tracheotomy
in two cases. These were due to peni
cillin sensitivity. Hansel+' suggests that
drugs, foods and inhalants are the most
common etiological factors in laryngeal
edema. Among the drugs, he mentions
the coal tar products, such as acetosaly
cilic acid (aspirin) and similar prep
arations as the most commonly en

countered in a series of 53 cases. The
inhalant factors concerned animal dan
ders, house dust and cosmetics. He does
not incriminate any particular food.

MECHANISM OF ALLERGIC LARYNGITIS

The mechanism is primarily edema
formation in varying degrees, which
may involve the entire larynx or specific
portions of the larynx. The more severe

forms involve the entire larynx, includ
ing the epiglottis, arytenoids and vocal
cords and create a real medical emer

gency, which requires immediate restor
ation of the airways, in the form of
intubation or tracheotomy. The less
severe allergic reactions, which produce
mild to severe hoarseness, are usually
the result of edema of the contact sur

faces of the true vocal cords. Miller-"
demonstrated on cadaver specimens
the various means by which edema
could occur in various portions of the

larynx and he pointed out that sub
mucous areolar tissue extends from the
base of the tongue upward as high as

the tip of the epiglottis. He makes no

mention of the mechanism of edema of
the contact surfaces of the vocal cords.

Hoarseness is a quality of the voice
that is harsh, more or less discordant
and usually of lower pitch than is nor

mal for the individual.l" To the average
individual, hoarseness is of little im

portance, but to the professional voice
user, this is indeed a severe situation.
He will seek immediate relief if at all
possible. Methods of relief will be dis
cussed under "treatment."

The mechanical elements involved in

production of sound include three im
portant steps: setting of the air column
into vibration or motion; approximation
of the vocal cords; and firming up or

hardening of the cordal edges. These
are the basic steps necessary for phona
tion and interference in any stage would
naturally affect the quality of the voice.
Here again, this becomes most impor
tant to the professional vocalist, wherein
only a very slight change in the con

sistency of the cordal edges and sub
mucosal tissues presents a very serious
handicap. The slightest edema of one

or both vocal cords will change the size,
and more important, the rigidity of the
vibrating mass. This, in turn, will inter
fere with the pitch and proprioceptive
sensations by which a singer controls
his voice.

ETIOLOGY

The etiological factors are varied and
numerous. The perennial inhalants are

house dust, molds, feathers, animal
danders (dog, cat, house pets, birds,
etc. ) and volatile oils or emanations
from plants, commonly termed terpenes.
Seasonal problems are due to the vari
ous pollens of the plant kingdom, such
as trees, grass, Plantain, Atriplex,
Mesquite, Pigweed, Kochia, Russian
thistle, Chenopods, Ragweed, Sage,
Cocklebur, Dandelion, Burweed, Hemp,
Sorrels, etc., all of which have a rela
tively specific date of pollination, which
in turn helps to determine the pollen
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or pollens causing the trouble.

Food antigens may also produce mild
to severe edema of the laryngeal struc
tures. Foods as well as inhalants may
demonstrate a specificity of reaction;
that is to say, one particular food pro
duces edema of the epiglottis only, an

other produces edema of the uvula,
another of the arytenoids or another the
contact surfaces of the vocal cords. In
order to understand how certain foods
may involve the larynx in the form of
an allergic reaction, a basic concept of
food allergy, originally advocated by
Rinkel et al.15 should be explained.
There are three basic types of food
allergy: fixed, cyclic and thermal. Fi�ed
food allergy is defined as one which
will still produce symptoms on each in

gestion, regardless of the ti�e it has
been eliminated from the diet or the
amount ingested. In the cyclic concept
of food allergy, usage tends toward sen

sitization and symptoms, while omission
tends toward tolerance or adaptation
and abeyance or improvement of symp
toms. If one accepts the cyclic concept,
it is possible to control symptoms by
elimination or rotation of a food or

foods in the diet. I presume this would
also be the case with inhalants if we

were able to eliminate the offenders,
but this is an impossibility.

Thermal food allergy'" may be de
fined as a type of sensitization which is
nil or slight except when the patient is

exposed to the low temperature critical
for that patient. There are two se

quelae: 1) fever; and. 2) purulent ��
cretions. Clinically, this type of sensiti
zation is responsible for most cases of
chronic «colds" and "sinus disease" each
winter if food is a factor at all. There
are th�ee clinical forms of cyclic food
allergy: perennial; primary; and con

comitant and thermal. Cyclic food al

lergy exists in a series of six stages.
These are: masking; a short period of
omission; hyperacute reaction; acute re

action; latent reaction, and tolerance.
A brief description, emphasizing the
clinical significance of these stages, is

given at this time.!"
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First and most important is the stage
of masking. A patient may know that a

certain food produces a specific kind of
symptoms, but its omission will �ot r�
lieve him. He continues to have identi
cal symptoms, but is unable to locate
the cause. Suspected foods, when eaten
in copious quantities to prove they are

a cause of symptoms, may actually im

prove the patient. This is the reason

that many food-sensitive patients pre
sent themselves for study. Their con

fusion is frequently due to masking.
Masking is a term created to describe
the reduction or ablation of symptoms
due to ingestion of a specific food, while
one is still having symptoms from the
previous ingestion of the identical food.
The confusion to the patient is due to
the fact that he may actually feel better
for several hours after consuming the
etiologic food. Not all foods will mask
their reactions. Masking may be im

perfect in that symptoms will be con

trolled for a few hours, with recurrence

of the reaction, or it may be perfect,
when symptoms are eradicated with no

recurrence or delayed reaction.

The second stage of cyclic food al
lergy occurs when the food is avoided
for at least 96 hours. The patient's re

action to the food will change from the
stage of masking to the stage of hYP.er
acute reaction (an accentuated reaction

compared to the previous mas�ed re

action) . It is important to realize that
masking and omission, with production
of the hyperacute reaction, can and do
occur without any thought or knowl
edge of this fundamental feature of
food allergy. This feature only adds to
the confusion of the patient and the
physician and emphasiz�s the absolu�e
necessity of understandmg the cyclic
concept of food allergy.

In a short period of time, the combi
nation of masking, the period of omis
sion and reeating of the food which
produces hyperacute reaction, collec
tively constitutes Phase I of food al
lergy. The accidental reaction of .all
stages of Phase I is usually the specific
cause of severe reactions. In taking the

history, it is not uncommon for a patient
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to describe masking, accidental omis
sion and ingestion of the food after 96
or more hours of omission, with produc
tion of symptoms during the hyperacute
phase. If a food to which a patient is
sensitive is omitted except for occasional
testing, it will be found that he passes
through three successive stages: active
sensitivity; latent sensitivity; and finally,
tolerance.

Active sensitization implies that the
food causes symptoms every time it is
eaten. Latent sensitivity, which usually
develops between three and nine
months after omission, is typified by the
fact that ingestion of a food on, let us

say Monday, produces no symptoms,
but when repeated on Friday, it pro
vokes a mild reaction. This stage of
sensitization can be very confusing to
both the patient and the physician.
Continued omission of the food will
eventually lead to tolerance, which is
relative and probably never absolute.
These last three stages collectively con

stitute Phase II of cyclic food allergy.
It is the phase of decreasing degree of
sensitivity. It occurs spontaneously due
to seasonal or economic reasons. It can

be diagnosed if one will study the eat

ing habits of his patients.
Once tolerance is obtained, if the

mistake is made of assuming that the
food is no longer allergenic and that it
will not become allergenic, and it is
therefore returned to the diet with the
original frequency, the patient will pass
through three stages: tolerance (usual
ly lasting two to three weeks); then
latent sensitization; and active sensitiza
tion. If the food is used as often as once

in every 72 hours, or with greater fre
quency, the patient may return to the
masking stage. It will be seen that a

patient has passed through a complete
cycle of the various phases of sensitiza
tion; hence, the term cyclic food allergy.

Phase II deserves more emphasis. It
is a progressive change from active
sensitization to tolerance. The period
over which these stages occur can be
variable, from as little as 12 days to as

long as two years. One must realize

that one cannot make a correct diag
nosis in the last stage of this phase be
cause the degree of sensitivity may be
very low. A single food test may not
be adequate. One must consider the
possibility of tolerance to foods when a

patient is advised about the use of foods
which have been omitted for a period of
time. Test the food and determine if
it produces a clinical reaction; if it does
not, feed the food at intervals of five
days for six feedings. If it is still agree
able, move the food up to once daily
every third day. It is equally valuable to
the patient to have his tolerance pre
served as it was to have the original
diagnosis of the sensitization.

A brief reference to Phase III: By all
means, try to preserve tolerance for the
food. This is a paramount duty of the
physician. He must recognize that a

food fed once every 72 hours may mask
itself. The insidious development and
increase of symptoms over a period of
several weeks is highly suggestive of a

recurrence of sensitization.

In the clinical application of the
cyclic concept, one must consider sea

sonal factors such as the concomitant
reactions in the presence of various
pollens or dust. One should also be on

the alert for thermal food reactions. Re
member that the critical stages vary
geographically, and in some instances,
individually, for different foods. Pri
mary food allergies are not geographic
in their reactions. Geographic variations
in the degree and type of presenting
symptoms implies that concomitant fac
tors are a distinct element in the caus

ation of symptoms. The degree of sensi
tivity determines the severity of symp
toms, but it is the frequency of usage
that determines the constancy of the
reaction.

Food allergy is dynamic, not static. A
single test or a single evaluation is
usually not sufficient. Food studies will
only become efficient when they en

compass all of the dynamic factors; this
implies that new sensitizations are being
avoided by not overeating a food; that
concomitant factors are eliminated in
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season; and finally, that tolerance is pre
served for foods which have been pre
viously incriminated and omitted for
the purpose of gaining tolerance.

The facts pointed out above under
score the necessity of teaching the pa
tient how to eat, for even Hippocrates
knew'" that a patient might react by the
simple process of eating a food twice in
the day if he had been accustomed to

eating it but once. The duration of the
reaction may be very brief, up to a

maximum of 72 hours if there are no

thermal factors. In the presence of
thermal reactions, the duration can be
extended to five days. If the reader is
interested in further information on

thermal reactions, he is referred to
Hinkel's "The Management of Clinical
Allergy."16

The diagnosis of food allergy can only
be made by a demonstrable effect. If a

food allergy exists, you can prove it; if
you cannot prove it by deliberate feed
ing tests, the chances are that a food
allergy does not exist.

The best treatment of food allergy is
the complete avoidance of the food
until tolerance is gained. Then the
physician should ascertain the interval
of safe usage. Second choice would be
injections of the neutralizing dosage as

determined by the provocative food
test, once or twice weekly until toler
ance is gained. Sublingual therapy can

also be employed. With certain food
allergies, the patient must be given in
formation outlining possible contacts.
This statement refers to wheat, corn,
egg, milk, soy beans, cottonseed, Karaya
gum, and flaxseed, to mention a few.
For further information on food allergy,
the interested physician is referred to
"Food Allergy," by Rinkel et al.15

Infection of bacterial origin also plays
a role in manifestations of laryngeal
symptoms, and if present or super
imposed upon an allergic mucosa, may
be quite confusing as to the exact forms
of treatment. Suffice it to say that at
this time treatment must be directed
toward allergy as well as the infectious
process. Laryngeal croup in the young
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is a typical example.
DIFFERENTIAL DIAGNOSIS

Edema of any portion of the larynx,
which produces a pale, glistening ap
pearance, is highly suggestive of allergic
etiology. When infection is present, we

see a tendency to hyperemia or redness
in varying degrees. In the early phases
of acute inflammatory reaction, it would
be difficult to differentiate as one sel
dom sees exudate. In later phases, dif
ferentiation becomes easier. If we limit
our remarks to the vocal cords, inflam
matory reactions show diffuse hy
peremia with edema and varying de
grees of redness, according to the
severity of the inflammatory process.
Inflammation can be allergic or infec
tious. If it is infectious, we see the
varying degrees of hyperemia and red
ness; if it is allergy, the contact surfaces
of the vocal cords are swollen and
rather white and they appear more

glistening than in the normal state.
When one can visualize by indirect
laryngoscopy and have the patient say
"eeee" or, preferably, "ha ha ha ha ha,"
the presence of edema of the contact
surfaces of the vocal cords is readily
recognized. This brings up the question
whether polypi of the vocal cords are

of allergic or dual origin, i.e., inflamma
tion plus allergy.

Contact ulcers are not necessarily of
allergic etiology and are, in my opinion,
usually associated with inflammation.
Vocal nodules, I believe, usually repre
sent misuse of the vocal cords, but here
again, an allergic reaction may be a

factor. Allergens vary greatly in spe
cificity in individuals in that in one in
stance it may involve the nasal mucosa,
in another the uvula, or mild nasal
stuffiness occurs, and there may be
marked edema of the vocal cords. The
allergens may be inhalants or may be
due to ingestion or inhalation of a food
antigen. We must not overlook the pos
sibility of hypothyroidism, in which we

may see varying degrees of swelling of
the contact surfaces of the vocal cords,
and more commonly, bowing of the
cords.
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REPORT OF CASES

A questionnaire was mailed to 23

colleagues, of whom 19 have replied at
this writing. Specific questions in
cluded: 1) Do you have any authenti
cated cases in which inhalants produced
allergic laryngitis? 2) Do you have any
authenticated cases of food allergy pro
ducing allergic laryngitis? If so, are

you able to reproduce the reaction by
provocation and are you able to relieve
the complication by neutralizing the

provoked symptoms?
The reference to "authenticated

cases" involves those of proven etiology,
i.e., reproduction and relief of symp
toms by deliberate provocation.

Following is a brief summary of the
reports submitted to me by my col
leagues.

Eleven physicians reported no au

thenticated cases; eight reported a total
of 22 authenticated cases of allergic
laryngitis.

Of the 11 reporting nonauthenticated
cases, all but two reported cases of al
lergic laryngitis in which they were

reasonably sure of the etiology. The
etiology in nonauthenticated cases in
volved inhalants such as dust, molds,
animal emanations, seasonal pollens and
drugs (penicillin and neomycin) as well
as foods.

The etiology of the 22 authenticated
cases involved dust, molds, seasonal pol
lens, T.O.E. (trichophyton, oidiomycin
and epidermophyton) , wheat, corn,
egg, milk, beef, yeast, tobacco. smoke,
chocolate and tomato.

In my experience, the afore-men
tioned inhalants are of primary impor
tance. The most common foods capable
of producing allergic edema are wheat,
corn, egg, beef, milk, yeast, tomato,
potato, soy, lettuce, celery, chicken and
fruit juices.

TREATMENT

The ideal in treatment of any laryn
geal involvement ranges from absolute
voice rest to specific limitations of use.

If the contact surfaces of the vocal cords
are involved, the ideal in treatment is
absolute voice rest. This would be par
ticularly applicable in the patient who
uses his voice professionally, i.e., a

singer, lecturer, auctioneer, announcer,
etc. Where emergency treatment is in
dicated as a life-saving measure, one

can use steroids, epinephrine by injec
tion or inhalation, antibiotics and con

sideration of tracheotomy to provide a

satisfactory airway.
PROPHYLACTIC TREATMENT

Preventive treatment is of primary
importance and can assume several
forms: desensitization; elimination of
offending antigens such as house dust,
molds, etc., so far as possible. Some
favor strict dust elimination in the pa
tient's home, using mattress and pillow
covers, no curtains, no rugs, etc., but to

traveling artists, this is impossible. Mold
control in the patient's home can be
accomplished to a large extent by using
small amounts (5 to lOccs) of formal
dehyde ( 37%) in small Petri dishes,
glass ashtrays or saucers, one for about
every 50 square feet of floor space. This
is of special help in shower stalls or

moist basements.

All individuals should have the bene
fit of hyposensitization for the antigens
to which they are sensitive. Avoidance
of an antigen can sometimes be accom

plished. When foods are a problem,
elimination of a food, or injection ther
apy will offer the best results. The
physician must know the constituents of
various prepared foods in order to ad
vise the patient how to eliminate a

particular food from his diet.

Singers could arrange appearances so

as not to coincide with any particular
pollen season. For instance, Ragweed
reaches its peak in the early fall in the
United States and is relatively low in
December and January in all parts of
the country. Grass, however, is ubiqui
tous all over the world. Antihistamines
should be used with caution as there is
the possibility of drying effects on the
mucous membranes and because of the
tendency to slow down muscular re-
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action time. For this reason alone, they
should not be prescribed for the pro
fessional.

Steroids in the acute phase or in the
chronic phase often provide dramatic
relief, but the patient should be re

quired to adhere to close supervision
and be adequately advised of possible
complications of their continued use.

Prednisone and prednisolone can be
used in dosages of 5 to 10 mgs, t.i.d.,
for three days, then 5 to 10 mgs daily
for three to five days.

Desensitization may be accomplished
by aqueous extracts or emulsion. Aque
ous injections are given at 5 to 10 day
intervals; emulsions may be given at

30, 60 or 90 day intervals. There are

those who feel emulsion therapy pro
vides better protection from animal
danders than aqueous injections, but
the particular technic employed will
depend upon the prescribing physician
and the convenience of the program to
the' patient.
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One should always recognize the pos
sibility of systemic disease, i.e., hypo
thyroidism and diseases of the central
nervous system ( myasthenia gravis,
multiple sclerosis, etc), which would
require specific therapy.

SUMMARY

Allergic manifestations of the larynx
occur more often than the pertinent
literature indicates. Because of their
elusive nature, they frequently are un

diagnosed or misdiagnosed, especially
in the more chronic forms. Etiologic
factors have been discussed and im
mediate and prophylactic methods of
treatment have been suggested. The
role of food allergy has been assessed,
and in my opinion, its importance can

not be overemphasized. Inhalant anti
gens are also a definite factor. For ob
vious reasons, very little has been
written on allergic laryngitis. This
presentation has been an attempt to
correlate existing knowledge and to
stimulate future investigations.

1605 EAST 19TH STREET, CHEYENNE, WYo.82001

ACKNOWLEDGMENT-My thanks and grateful appreciation are extended to the following
physicians who were most cooperative in reporting their cases: E.L. Binkley Jr., Wade H.
Brannon, D. Eugene Cowen, David A. Dolowitz, Leonard Draper, Everett Gaillard, French K.
Hansel, Carleton H. Lee, John G. Maclennan, S. C. Missal, L. Q" Pang, W. Hugh Powers,
Theron G. Randolph, Sam H. Sanders, Samuel J. Silverberg, Richard H. Stahl, Claude M.
Warren Jr., James W. Willoughby and William H. Wilson.

REFERENCES

l. Tuft L: In: Otolaryngology. Hagers
town, Md. W. F. Prior Co., Harper and Row,
Inc., 1969, Vol. 5, Chapt. 29, p. 1-126

2. Brodnitz, FS: ORL Clin North Amer
Oct 1971, p. 582

3. Moses P: The Voice of Neurosis. New
York, Grune & Stratton, Inc., 1954, p. 121

4. Paparella MM: Unusual foreign body
of trachea and intrinsic bee sting of larynx. J
Laryng 78: 89-92, 1964

5. Wolf IJ: Allergic factors in the etiology
of spasmodic croup and laryngo-tracheitis.
Amer Allergy 24: 79-82, 1966

6. Hansel, FK: Clinical Allergy. St Louis,
C.V. Mosby ce., 1953, p. 655

7. Osler W: Hereditary angioneurotic
edema, Amer J Med Sci 95: 362, 1888

8. Halsted, TH: Angioneurotic edema in

volving the upper respiratory tract. Trans
Arner Laryng Assn 27: 7, 1905

9. Frank, DI: Angioneurotic edema of the
larynx due to sensitivity to chicle. Arch Oto
laryng 32-1067, 1940

10. Jacobs CC, Hansel FK: Allergic edema
of the larynx, Bull Hansel Foundation 1: 61,
1952

11. Anderson, OE: Laryngeal obstruction
due to antibiotic therapy. Arch Otolaryng 54:
34, 1951

12. Hansel, FK: Clinical Allergy. St. Louis,
C.V. Mosby Co., 1953, p. 658

13. Miller VM: Edema of the larynx. A
study of the loose areolar tissues of the larynx.
Arch Otolaryng 31: 256, 1940

14. Jackson C, Jackson CL: Diseases of
Nose, Throat and Ear. Philadelphia, W.B.
Saunders Co., 1946, p. 444

15. Rinkel HJ, Randolph TG, Zeller M:
Food Allergy. Springfield, IU., Charles C.
Thomas Co., 1951



92 RUSSELL I. WILLIAMS

16. Rinkel HJ: The management of clinical
allergy. Arch Otolaryng 77: 47-48, 1963

17. Rinkel HJ: The management of clinical

allergy. Arch Otolaryng 77: 304-306, 1963

18. Adams, F: The Genuine Works of Hip
pocrates. Baltimore, Williams & Wilkins Co.

DISCUSSION

RICHARD T. FARRIOR, M.D.: I'm rising pri
marily to endorse Dr. Sanders' presentation
and to ask two particularly general questions.
For those of you in the audience (the younger
men) who don't know, Dr. Sam Sanders has
treated as many cases of combined allergy and
infection as anyone probably in the world,
borrowing some from Dr. Robb who was at
the end of a big active practice, at the end of
the antiobiotic era. He stated he had done
probably more mastoid and more major sinus
surgery than anyone had ever done or would
ever do again, because he felt like there would
be less of it done in the future. I hope that
Dr. Sanders is going to live so long that he
will exceed any records. I'm speaking of man

agement more than surgery. I suggest that
you younger men listen to what you heard
from Dr. Sanders today and if you read his
article take full advantage of his 44 years of
experience.

As many of you know, my practice is limited
really to Oncology and to facial plastic and
reconstructive surgery. The sinus cases I get
usually from otolaryngologists are all advanced
and all have total obstruction. My nature
would be to do osteoplastic flaps and to try
all the techniques of reconstruction of the
nasofrontal duct and all the types of recon

structive procedures.
You mentioned, Dr. Sanders, and I'm sure

you didn't have time, that you felt they should
have allergic management probably around
three months preoperatively. I'm sure you in
dividualized all these cases according to their
response, but for my sake and for the resident
physician's sake,could you give some rules of
thumb about how long you manage them pre
operatively; what you do when they actually
come into the hospital for surgery? Do you
change your management at all, and what do
you do when you restart your therapy after
surgery?

,

Secondly; how confused does this all become
how with steroid therapy? If your're going to
do major surgery or if you should elect to
do it under general anesthesia, do you stop
the steroid medication at any time, and do you
increase it during surgery, or do you continue
it during the postoperative course?

The final question is with regard to anti
biotics. Do you give these preoperatively and
also during the immediate postoperative
period?

WILLIAM WILSON, M.D.: I would like to

report an unusual example of a larynx acting
as a shock organ in an allergic diathesis. Last
summer, I performed a Woodman procedure
on a 40 odd year old woman because of a

bilteral abductor paralysis of four years dur
ation. During this time, she had worn a trache
ostomy tube. The paralysis was the result of
a thyroidectomy. Her postoperative course

was uneventful. I saw her several times post
operatively, the last time in January of this
year. Her airway remained adequate. She
called me the latter part of March and re

ported that she had had rather marked respira
tory distress for five consecutive mornings. She
lived approximately 200 miles away but was

asked to come into the office immediately.
There was little to see on examination that
afternoon, but her history was reviewed and
it became apparent she had had hay fever for
approximately a week during the height of
the tree pollination season. Testing proved
she was hypersensitive to tree pollen. By
optimal dosage therapy she hyposensitized
readily. I kept her in Denver for several days
during which time she had no further respira
tory distress. She was sent home on hypo
sensitization therapy and continued to do well.
I checked her just ten days ago and found
her free of symptoms. I thoroughly enjoyed
Dr. Williams' paper.

SAM H. SANDERS, M.D. (closing): The pur
pose of the incision is to gain access to the
mucous membrane of the frontal, supraorbital
and ethmoidal cells so it can be totally re

moved. I prefer the 1-J� ems incision on the
lateral wall of the nose and floor of the frontal
for many reasons. Should one prefer the osteo
plastic flap procedure, well and good. The
purpose of the procedure is to remove every
vestige of the lining mucosa of the involved
sinuses. In my opinion, the approach recom

mended gives better access to the outer angle
of the supraorbital and ethmoid cells. It is a

less extensive procedure and can be performed
readily under local anesthesia.

The osteoplastic flap procedure may be in
dicated in tumors, osteomyelitis or when com

plications exist from involvement of the
posterior wall of the frontal. In chronic pan
sinusitis caused by allergy and infection so

much exposure is not necessary for me, and
less trauma is produced.

I have never seen a chronic frontal sinusitis
in which surgery was indicated where the
supraorbital and ethmoid cells were not also
irreversibly diseased. It is not necessary to
fill the postoperated sinus cavity with fat. The
frontal will be filled with granulation tissue
which progresses to cicatricial tissue. The
cicatricial tissue produces a density of bone
on x-ray. At six months, postoperative x-rays
will show complete obliteration of the frontal
if all of the mucous membrane has been re

moved. If not, there will be areas of less
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density indicating potential mucoceles. When
the frontal is filled with fat, postoperative
x-ray will show a zone of lesser density be
tween the fat and periphery of the frontal.
This indicates retraction of the implanted fat
and incomplete filling of the frontal.

As to the method of use and when to use

steroids, this is a subject within itself. As Dr.
Williams mentioned, we use steroids with cau

tion and great care. Many of the patients we

see have been on steroids in varying amounts
and for various lengths of time. All of them
have obstructive lung disease of various de
grees. The' steroids should be withdrawn
gradually. This can be done in most cases if
the allergy and an infection can be kept under
control. Trauma of the involved mucosa ag
gravates the allergic symptoms. Sometimes re

moval of one polyp or just packing the nose

will cause asthma. Consequently, no surgery
should be done on the allergic patient during
pollen season. The amount of surgery that can

be done on the severely allergic is limited and
should be recognized. The administration of
steroids prior to surgery is beneficial and is
essential in those having had large doses pre
viously.

When to do surgery? Never operate on the
allergic patient during his allergy season even

though the allergy is thought to be controlled.
When to operate depends a great deal on the
degree of sensitivity and exposure to allergens
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other than pollen. Limit surgery to drainage
procedures during acute infection. The allergy
and infection should be in quiescence at the
time of surgery. The patient's tolerance for
surgery should be determined and not violated.
The original paper will go into more detail.

RUSSELL I. WILLIAMS, M.D. (closing): I
rise to congratulate Dr. Sanders on crowding
40 years of experience into such a short period
of time. Some 30 odd years ago, I spent con

siderable time in Memphis with Dr. Sanders
and I rise to wholeheartedly endorse every
thing that he has said, especially the minute
removal of all the membrane in the various
sinuses. This is especially true in the frontal.

Pre- and postoperative allergic management
will certainly pay dividends if one will only
take the time to do it.

Maybe I have missed it in the literature, but
this is the first time I've heard of the hy
pothesis of dual etiology of polypi, i.e., polypi
with their origin from the roof of the nose

being of allergic nature, while those from the
middle and superior meatuses are basically
infectious. This is indeed an interesting hy
pothesis. If it could be proved, we would
know how to manage polyps.

I thank you for the privilege of being with
you and again I would like to compliment Dr.
Sanders on a wonderful presentation.



EXTRAPAROTID DISEASE SIMULATING

PAROTID MASSES

RICHARD D. NICHOLS, M.D.

DETROIT, MICHIGAN

Preauricular masses logically suggest
parotid pathology, the common cause

of swelling in this region. However, the
physician must guard against the tend
ency to think only of the parotid when
presented with the patient who has
either a diffuse swelling or discrete mass

in this area. Diagnostic consideration
must also be given to conditions which
cause enlargement of the structures that
surround and traverse the gland. Le
sions of skin and subcutaneous tissue,
parotid lymph nodes, muscles of mas

tication, man d i b Ie, parapharyngeal
space, and the cervical spine may pre
sent as lateral facial swelling. Because
of this, such patients offer a truly chal
lenging and fascinating problem in dif
ferential diagnosis.

DIAGNOSIS

The final diagnosis may have to wait
on the removal of tissue for biopsy; but
the initial objective is to identify the
precise location of the lesion. Inspec
tion and palpation, the classic maneu

vers of physical diagnosis, are clearly
the most important means of attaining
that objective. The history may be very
helpful, particularly if the mass is a

local manifestation of systemic disease.
If the physical examination indicates
that the abnormality is in some area of
the bony skeleton, radiographs, includ
ing laminograms, are often indispens
able. A parotid sialogram may give use

ful information, but we have found the
parotid isotope scan to have limited
application in evaluating patients of
this type.

PHYSICAL EXAMINATION

The anatomical boundaries of the
parotid are so characteristic that the
examiner may be able, by inspection
alone, to state that a lesion does or does
not involve the parotid. The bulk of
the gland is closely applied to the ex

ternal canal, extends well beneath the
lobule of the ear, is limited above by
the zygomatic arch, and does not extend
anterior to the masseter, particularly in
its inferior extent. A diffuse swelling
limited by these classic boundaries,
then, is in the parotid. A discrete mass

in this area mayor may not arise in the
gland. Generally, discrete masses are

superficial lesions, arising in the skin,
parotid or the masseter. Diffuse swell
ing is seen with involvement of deeper
structures.

Diseases which affect the parotid
lymph nodes, producing Circumscribed
masses, may be clinically indistinguish
able from true parotid tumors. How
ever, the history and physical examina
tion may suggest the presence of a local
or systemic disease, one manifestation
of which is the lateral facial swelling.

Following inspection of the head and
neck, bimanual palpation is done, ini

tially with the masseter muscle as the
base of reference. The masseter is
chosen because it is a readily identified
"floor" of the soft tissues lateral to the
mandible and because its dynamic char
acter may give additional clues to the
location of the lesion. For example, a

mass located within the substance of
the masseter may seem to disappear
when the muscle is contracted.
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Fig. 1. Epithelial cyst of face.

Fig. 2. Melanoma metastatic to parotid
lymph node.

With the masseter alternately con

tracted and relaxed, the intraoral ex

amining finger palpates external to the
masseter, anterior, and finally medial to
the muscle. The inner aspect of the
mandible, the area of the tonsil, and the
angle of the pharynx are then manually
examined. These maneuvers are de
signed to selectively investigate the tis
sue lateral to the muscle, the muscle it

self, the interval between the mandible
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Fig. 3. Bilateral masseter hypertrophy.

and the muscle, the mandible, and the
areas medial to the mandible. This
should allow rather precise localization
of the mass.

REPORT OF CASES

The following brief case presenta
tions are of several patients in whom a

primary diagnosis of parotid disease
was considered. Using the fundamen
tals outlined, we were able to deter
mine, in most instances, that the lesion
was outside the gland.

Figure 1 shows a very discrete mass

located within the boundaries of the
parotid, superficial to the masseter. A
parotid sialogram showed medial com

pression of the ductal system by a soft
tissue mass. An epidermoid inclusion
cyst, superficial to the gland was re

moved at operation.
In Figure 2, the clinical diagnosis

was parotid tumor. A planned super
ficial parotidectomy was extended to a

"complete" parotidectomy, with preser
vation of the facial nerve, because the
mass was .felt to be malignant. This
diagnosis was based on examination of
frozen tissue sections. The mass was

later confirmed to be a lymph node re

placed by metastatic amelanotic mela
noma. The primary tumor could not be
found.
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Fig. 4. Osteolytic changes (arrow) in the mandible; metastatic adenocarcinoma.

Fig. 5. Eosinophilic granuloma of man

dible.

A 63-year-old male was referred as

an example of a malignant parotid tu
mor. He demonstrated a 4 x 4 em firm
mass at the angle of the mandible .

.

Facial function was normal. A complete
head and neck examination revealed
an epidermoid carcinoma beneath the
anterior portion of the tongue. The
facial mass was a metastasis from that
primary tumor.

A 19-year-old black male complained
of painless swelling in the left parotid
area and neck. Examination showed a

Fig. 6. Circumscribed osteolytic change
in mandible; eosinophilic granuloma.

2 x 3 em irregular mass felt to be in
the parotid gland, and small nodes lo
cated in the cervical region. The chest
x-ray was normal. Examination of
parotid tissue removed for biopsy
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Fig. 7. Bilobed (arrows) osteolytic de
fect in mandible; infected dentigerous
cyst.

showed a caseating granuloma in pa
rotid lymph nodes. Microbacterium
tuberculosis was isolated from a culture
of the tissue.

Figure 3 is a classic example of bi
lateral masseter hypertrophy. This pa
tient was being evaluated for joint pain
and «bilateral parotid swelling." By in

spection however, the masses were an

terior to the normal location of the
parotid. The tissue lateral to the
masseter, judged by bimanual palpation
with the masseter contracted, was nor

mal. Radiographs showed «winging"
of the mandible, a finding commonly
associated with this condition.

A 70-year-old female complained of a

painful mass in the lateral facial area.

Physical examination indicated that the
lesion was medial to the masseter mus

cle within the mandible. The lamino
gram (Fig. 4) shows loss of the normal
architecture of the ascending ramus and

condyle. Tissue taken for biopsy showed
metastatic adenocarcinoma.
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Fig. 8. Neurilemoma of parapharyngeal
space on the left.

Figure 5 illustrates a 7-year-old boy
who was thought to have mumps. When
the facial swelling failed to resolve, a

parotid sialogram was done and in

terpreted as "normal." The boy was re

ferred as an example of parotid enlarge
ment of uncertain etiology. Inspection
revealed that the mass was anterior to
the parotid and, by palpation, medial
to the masseter. A radiograph (Fig. 6)
of the mandible showed a large lytic
lesion. Tissue for biopsy taken from
this mass was characteristic of an

eosinophilic granuloma.
Review of radiographs done one year

before his admission showed a previ
ously overlooked lytic lesion of the
greater trochanter of the left femur.
Follow-up films demonstrated.spontane
ous reossiRcation of this area. He later
developed an area of involvement in
the skull. Both skull and mandibular
lesions completely regressed after radi
ation therapy. He has developed no

signs or symptoms of systemic histio
cytosis three years after his last treat
ment.

A 30-year-old oriental female pre
sented with a painful, diffuse, lateral
facial swelling and trismus. The swell-
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Fig. 9. Osteochondroma of cervical
spine.

ing was centered anterior to the normal
distribution of the parotid and seemed
to be medial to the masseter muscle.
We felt that this was a tumor, probably
malignant, of the mandible. A radio
graph (Fig. 7) showed a bilobed lytic
defect which proved to be an infected
dentigerous cyst.

Figure 8 illustrates that because of
lateral facial swelling, this patient had
had tissue taken for biopsy from the
parotid gland. This examination, done
two years prior to his evaluation at

Henry Ford Hospital, showed no path
ology. At the time of his admission he
complained of swelling in the oral
cavity as well. Examination showed a

large mass causing medial displacement
of the tonsil and deformity of the soft
palate. The carotid artery pulsation
could be identified anterior to this mass.

There was atrophy and fasciculation of
the left side of the tongue, and diffuse
swelling of the parotid area. A 4 x 6

Fig. 10. Osteochondroma (arrows)
originating from C, and C�.

em neurilemoma was removed from the
parapharyngeal space by an external
approach. This tumor originated from
the vagus nerve and the partial paraly
sis of the tongue was caused by stretch
ing of the XII nerve over the mass.

A 42-year-old female complained of
right facial swelling progressing slowly
over a two year period (Fig. 9). By
inspection, the swelling was very dif
fuse, but examination of the angle of
the pharynx on the right revealed a

bony, hard projection. Radiographs
(Fig. 10) showed a calcified mass origi
nating from the lateral processes of the
first two "cervical vertebrae. The mass

was incompletely removed for biopsy
through a neck incision. The histologi
cal appearance was characteristic of
osteochondroma.

'

CONCLUSION

Lateral facial swelling can be caused
by a variety of pathological conditions
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involving many structures of the head
and neck. A complete and systematic
patient evaluation, with emphasis on

the physical examination, will result
in more accurate diagnoses and ex

peditious treatment.

HENRY FORD HOSPITAL, DETROIT, MICH. 48202



EXTERNAL TRAUMA OF THE LARYNX AND TRACHEA

IMMEDIATE TREATMENT AND MANAGEMENT

CLAUDE L. PENNINGTON, M.D.

MACON, GEORGIA

In the past decade the use of seatbelts
has significantly reduced mortality in
automobile accidents, but paradoxically
this has resulted in a greater number
of survivors with laryngotracheal injury.
Evidence of, this increase is substanti
ated by a number of significant contri
butions to the literature on this subject
during this period.lU This report is a

summation of my own experience with
22 such patients who required open
surgical treatment of their injury (Table
I) .

The spectrum of severity of this in

jury extends from mild to severe, char
acterized clinically by symptoms rang
ing from hoarseness to severe airway

obstruction. The primary examiner
should determine his patient's position
in this spectrum and proceed with
treatment accordingly. Obvious res

piratory embarrassment dictates an im
mediate tracheotomy. After trache
otomy is performed, the possibility of
neurological, abdominal, thoracic and
orthopedic problems should be consid
ered. Other immediate problems such
as blood loss should be treated and, as

soon as the patient is out of danger, the
extent of the laryngeal injury should be
ascertained.

The single best means of evaluation
is the mirror examination of the larynx,
if this is possible. I have found x-rays

TABLE I

SITES AND PREVALENCE OF LARYNGEAL INJURY
IN ORDER OF FREQUENCY IN 22 PATIENTS WHO

WERE TREATED BY OPEN REPAIR

No. Cases %

Vertical midline fracture of the thyroid
cartilage 18 81

Posterior displacement of the base of the
epiglottis and rupture of the thyroepiglottic
ligament 11 50

Severe tears and abrasions of the mucosal
surfaces of the ventricular folds and true
cords 10 45

Separation of the vocal ligaments and
thyroarytenoid muscular attachments 6 27

Laryngotracheal separation and recurrent
laryngeal nerve damage 4 18

Pyriform sinus and cervical esophageal
tears 3 13

Gross arytenoid disruption 2 9
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Fig. 1. Biodynamics of laryngeal injury at the transglottic level. 1) Direction of
antero-posterior force to produce injury. 2) Thyroid cartilage crushed against cervical
vertebra. Arytenoids displaced posteriorly. 3) Thyroid cartilage rebounds and thyro
arytenoid tears occur posteriorly. 4) Separation of thyroarytenoid muscles and vocal
ligaments anteriorly. 5) Internal thyroid cartilage perichondrium separated anteriorly.
Interstitial hemorrhage of left thyroarytenoid muscle. 6) Thyroid cartilage overlap
narrowing transglottic lumen.

to be of limited value in the assay of
the acute injury to the larynx, but ex

amination of the cervical spine is very
important. If the patient will tolerate
palpation of the thyroid cartilage, this
should be done. The presence of a pal
pable fracture, inability to discern the
thyroid notch and subcutaneous emphy
sema are ominous signs of severe injury
in most instances and indicate the need
for open repair. If indirect laryngoscopy
is not possible, direct laryngoscopy un

der anesthesia using the tracheotomy
tube as a port for anesthesia should be
performed. Direct laryngoscopy and re

pair should either be performed immedi
ately, within the first two to three hours
after injury, or delayed for three to five

days, for edema and hematoma in the
intervening period make accurate tissue
identification and repair very difficult.
Little is to be gained by endoscopic
incision and drainage of isolated mini
mal intracordal hematomas. A thyroid
cartilage fracture without displacement,
which on laryngeal examination shows
good cord movement, minimal intra
cordal hemorrhage and edema, can be
managed by voice rest, corticosteroid
therapy, and antibiotics. Large bilateral
intracordal and ventricular hematomas
with excessive abrasion of the ventricu
lar folds, cords and epiglottis, but with
out other injury, may require placement
of an endolaryngeal splint using a piece
of Portex endotracheal tube or a pre-
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Fig. 2. Biodynamics of common supraglottic and subglottic injuries from external
trauma. Left: antero-posterior force ruptures thyroepiglottic ligament. Adipose tissue of
preepiglottic space and the base of the epiglottis are pushed into anterior glottis. Right:
A) Either anterior or lateral blows may produce cricotracheal separation; B) Moderate
cricotracheal separation; C) Typical extent of cricotracheal separation as Seen by author.
Note nerve injury.

formed silas tic Of' acrylic laryngeal
mold, which should be allowed to re

main until epithelialization is well
underway. At direct laryngoscopy, the
findings of grossly disrupted ventricular
folds, arytenoids, posterior displacement
of the base of the epiglottis, or ex

posed cartilage make open repair of the
injury mandatory.

BIODYNAMICS OF LARYNGEAL INJURY
FROM EXTERNAL TRAUMA

When the interior of the larynx is

exposed through the anterior thyrotomy
approach in the repair of the acute

laryngeal crush injury, the surgeon may
encounter a confusing and bewildering
array of hemorrhagic, edematous, dis
torted tissues. A better understanding
of the injury is possible by visualizing
the sequence of events, or injury mech
anism, which seems to occur consist
ently and which results in anatomical
distortions which are obvious to the
discerning eye even in the presence of
swollen and. disorganized tissue. By
anticipating these specific injuries to

laryngeal tissues, the surgeon can

quickly orient himself in the injured

larynx and confidently proceed with
orderly repair. At impact, the head is
extended and the laryngeal structures
are exposed and fixed upon the cervical
vertebrae. With high anterior-posterior
blows, the "hammer and anvil" effect
occurs as the thyroid and cricoid carti
lages are crushed against the cervical
vertebrae posteriorly (Fig. 1). A mid
line vertical thyroid fracture is almost
invariably present. Lateral fractures of
either alae are less common. Cartilage
in the midline and around the notch is
most commonly pulverized. The thyro
arytenoid musculature may be separ
ated at any point along its length pro
ducing tears in th-e cords and ventricular
bands, as well as the aryepiglottic folds.
Frequently thyroarytenoid ligaments at
the macula Hava anterior are separated
from the thyroid cartilage. Infrequently
the arytenoids may be displaced pos
teriorly and laterally or into the glottis.
Pyriform sinus and upper cervical
esophageal lacerations are not unusual.
Interstitial hemorrhage into the internal
laryngeal musculature and gross hemor
rhage into the laryngeal compartments
are frequent. During the splaying ac-
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Fig. 3. Open repair of laryngeal injury. A) Midline incision. B) Entrance through
fracture site often possible. C) Interior of larynx showing displaced epiglottis and pre
epiglottic adipose tissue, arytenoid displacement and cordal tears.

tion of the thyroid cartilages, the in
ternal perichondrium may occasionally
be "peeled" from the inner surface of
the thyroid cartilage. When the car

tilage springs back, one segment of it

may not return to its normal position
thereby encroaching on the transglottic
laryngeal space. Most common of in

juries is rupture of the thyroepiglottic
ligament with herniation of dense
areolar and adipose tissue of the pre
epiglottic space into the laryngeal
lumen accompanied by posterior dis
placement of the base of the epiglottis
(Fig. 2).12 Lower anterior-posterior
blows will produce cricoid fractures,

as well as laryngotracheal separation
which is usually attended by bilateral
recurrent laryngeal nerve injury (Fig.
2) .13,14

TECHNIQUE OF OPEN SURGICAL REPAIR

A vertical incision gives one an un

compromised view of the surgical field
from the hyoid bone to the sternal
notch. The larynx is easily opened since
the fracture is usually, though not al
ways, near the midline (Fig. 3). Ade
quate time should be spent to study
and then surgically align the tissues in
the glottic and supraglottic levels prop
erly. At this time, the use of a binocular
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Fig. 4. Posterior right lateral view of the larynx showing common glottic and
supraglottic injuries.

operating microscope under six magnifi
cations will greatly facilitate examina
tion and repair. Long, delicate, toothed
neurological tissue forceps are useful in

handling the tissue fragments (Fig. 4).

Repairs of tears in the pyriform
sinuses and cervical esophagus should
be made first. The inferior thyroary
tenoid ligament attachments are next
identified and if torn, they are repaired
by passing a suture through the anterior
aspect of the vocal ligament, or macula
£lava anterior. The suture is brought
through the fracture if it is close to the

Fig. 5. Placement of sutures in thyro
arytenoid musculature and vocal liga
ments to correct an anterior separation
of these structures. A) Fixation suture

through the thyroid cartilage. B) Fix
ation suture through fracture site to ex

ternal laryngeal structures.
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Fig. 6. Right posterior lateral view of larynx showing reconstruction of glottic and
supraglottic injuries. Left arytenoid removed, joint surface covered with pyriform sinus
mucosa. Right arytenoid not shown to allow better view of remaining laryngeal struc
tures.

midline and attached to an extra laryn
geal structure such as the thyroid car

tilage or adjacent external laryngeal
musculature.

If a lateral fracture of the thyroid
cartilage is present, a suture through the
cartilage, to fix the vocal ligament at
the appropriate level anteriorly, should
be placed. It is important to establish
the position of the vocal ligaments an

teriorly, since it reestablishes the proper
relationship of the remainder of the
thyroarytenoid musculature. Tears in
the middle and posterior third of the
thyroarytenoid musculature are then
repaired with 3-0 Chromic sutures on

a small curved atraumatic needle (Fig.
5).

Evaluation of arytenoid function im
mediately after injury is extremely diffi
cult, since inadequate function may be
secondary to local nerve and muscular
injury from contusions, as well as from
hematoma and effusion within the cri

coarytenoid joint. If almost total ary
tenoid disruption is present, it would be
best to remove it. However, if the
arytenoid is only partially disrupted, re

placement in its normal position on the
convex cricoarytenoid joint surface by
suturing the mucoperichondrial tears
under the operating microscope would
seem best, for midline cord fixation on

that side would be a good condition if
unilateral cord paresis were present on

the same side. If both arytenoids are

damaged, meticulous repair using the



106 CLAUDE L. PENNINGTON

magnification of the binocular operating
microscope would be better than im
mediate removal. A secondary ary
tenoidectomy by the external approach
for airway may be performed at a later
date without difficulty if necessary.!"
Large posterior intraluminal cricoid
subglottic lacerations and abrasions and
arytenoidal avulsions can be managed
by primary closure using pyriform sinus

mucosa, which can be dissected from
the posterior aspect of the cricoid and
pulled over bare cartilage and sutured
with 3-0 Chromic suture.!" Skin grafts
have not been necessary in this series of
patients since primary mucosal closure
of all major defects was possible
through the techniques outlined above
(Fig.6).

The use of a preformed laryngeal
splint to hold the internal laryngeal
musculature and perichondrium against
the inner surface of thyroid cartilage,
and to maintain separation of abraded
ventricular folds and epiglottic surfaces
is desirable.!? The splint is held in place
by an 18 gauge stainless steel suture

passed through the thyroid cartilage to
the skin surface. Less adequate splints
in this order are Portex endotracheal
tube of proper size or a finger cot filled
with sponge.

After insertion of the mold, adipose
tissue at the base of the epiglottis is
trimmed away and the base itself may
be partially amputated if necessary. It
is then retracted inferiorly and sutured
to the external perichondrium of the
superior border of the thyroid cartilage,
or to the lower border of the in
cised thyrohyoid membrane using 3-0
Chromic suture (Fig. 7). Thyroid car

tilage perichondrium and extra laryn
geal muscles are sutured to hold the
thyroid cartilage fracture in alignment;
however, if the perichondrium has been
avulsed or grossly disrupted and the
cartilage fragments will not remain in

proper position, multiple fine sutures of
#32 stainless steel wire may be used.
If thyroid cartilage anteriorly is inade
quate due to pulverization, Looper's
technique using a graft of hyoid bone
placed between the thyroid alae and

Fig. 7. Surgical view of laryngeal clos
ure. Base of epiglottis sutured to thyro
hyoid membrane or external laryngeal
perichondrium.

sutured with #32 stainless steel wire
will maintain an adequate anterior-pos
terior glottic dimension.!" The lumen
of the subglottic larynx is inspected for
fracture and mucosal tears. Multiple
cricoid fractures are uncommon. They
should be repaired with #32 stainless
steel wire. Mucosal tears in the cricoid
region should be carefully approximated
with 3-0 Chromic suture, and an intra
luminal Portex endotracheal tube splint
of proper size should be placed.

Cricotracheal separation has ac

counted for 18% of open repairs in this
series. To aid in approximation of larynx
and trachea, traction sutures are placed
around the cricothyroid musculature
and sutured inferiorly to the lateral neck
musculature, while similar sutures are

placed on the trachea below and tied
superiorly. The mucosa is closed from
within posteriorly, and the tracheal
perichondrium from without anteriorly
using 3-0 Chromic sutures (Fig. 8). A
splint of Portex endotracheal tube in
the adult is optional, but it is definitely
indicated in children because of the
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Fig. 8. A) Repair of cricotracheal separation. Traction sutures of heavy silk re

lieve tension in closure. Mucosal closure posteriorly and internally. B) Perichondrial
closure of defect anteriorly.

smaller tracheal cross section. A piece
of 18 gauge surgical wire passed
through the tracheal walls and splint
and brought out laterally to the skin
surface will allow endoscopic removal
of this splint.13•14 Severe tracheal car

tilage damage is uncommon, but when
encountered may be managed. by re

section of one or two tracheal rings
and reanastomosis because of the elas
ticity of the trachea.>' The possibility
of recurrent laryngeal nerve injury and
its repair should be considered in every
case of laryngotracheal separation. In
the acute injury it is also possible that in

working in edematous and hemorrhagic
tissues additional damage to an intact
nerve rendered temporarily nonfunc
tional by contusion, but not separated,
might occur. I have never been able to

identify the exact site of injury in any
patient in this report.

POSTOPERATIVE MANAGEMENT

Timing of the removal of the splint
is important. If adequate closure of

mucosal surfaces has been achieved, as

little as ten days to two weeks of splint
wear is necessary; but if severe abrasion
and edema are present, a period of two
to four weeks may be indicated. Fre
quent mirror observations will aid in
timing of splint removal. Feeding is
accomplished through a nasogastric
tube placed at the time of surgery,
Broad spectrum antibiotics and cortico
steroids have been routinely given be
fore and after surgery. These drugs
seem to reduce the incidence of infec
tion and granulation tissue and to
hasten the resolution of interstitial
edema and hemorrhage.

The use of Oral Zinc Sulfate, three
times a day, has recently been advo
cated, since zinc deficiency after severe

injury may be a cause of delayed heal
ing, but this was not given to any pa
tient in this report.l?

POSTOPERATIVE LARYNGEAL FUNCTION

In the supraglottic and transglottic
injury, immediate repair in 18 cases has
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resulted in a good airway, adequate air

way protection and a very satisfactory
voice in all. One patient in this group
developed a small mucous cyst in the
vallecula after surgery, but her voice
and airway are normal. Four persons
with cricotracheal injury in this series
had bilateral recurrent nerve injury.
After repair, all four had a good airway,
fair airway protection, but a very poor
voice. One of these patients regained
bilateral adductor function 18 months
following surgery necessitating an ary-

800 FIRST STREET, MACON, CA. 31201

tenoidectomy for airway improvement.
CONCLUSION

Laryngeal crush injuries have a pre
dictable injury mechanism and pattern
of injury, the knowledge of which aids
in an orderly repair by the surgeon.

Open repair of the larynx within eight
days in severe crush injury allows
microscopically accurate anatomic re

construction of the larynx with maxi
mum preservation of laryngeal func
tions.

REFERENCES

1. Fitz-Hugh GS, Wallenborn WM, Mc
Govern FH: Injuries of the larynx and cervical
trachea. Ann Otol 71: 419, 1962

2. Fitz-hugh GS: Instruction Course #445
in laryngeal Trauma. AAOO, Chicago, 1966

3. Harris HH, Ainsworth JZ: Immediate
management of laryngeal and tracheal injuries.
Laryngoscope 75: 533-569, 1965

4. Harris HH, Tobin HA: Acute injuries
of the larynx and trachea in 49 patients (ob
servations over a 15 year period). Laryn
goscope 80: 1376-1384, 1970

5. Holinger PH, Schild JA, Mauriel DG:
Internal and external trauma to the larynx,
Laryngoscope 78: 944-954, 1968

6. Knight JS: Laryngeal stenosis. Laryn
goscope 74: 564, 1964

7. Miles WK, Olson NR, Rodriguez: Acute
treatment of experimental laryngeal fractures.
Trans Amer Laryng Assn 92: 104-116, 1971

8. Ogura JH, Biller HF: Reconstruction of
the larynx following blunt trauma. Trans
Amer BronchoEsoph Assn, 1971, p. 74-88

9. Ogura JH, Powers WE: Functional res

titution of traumatic stenosis of the larynx and
pharynx. Laryngoscope 74: 1081-1110, 1964

10. Ogura JH, Roper CL: Surgical correc

tion of traumatic stenosis of larynx and
pharynx. Laryngoscope 72: 468, 1962

11. Olson NR, Miles WK: Treatment of
acute blunt laryngeal injuries. Trans Amer
Laryng Assn 92: 98-103, 1971

12. Montgomery WW: The surgical man

agement of supraglottic and subglottic sten
osis. Ann Otol 77: 534-546, 1968

13. Chodosh PL: Cricoid fracture with
tracheal avulsion. Arch Otolaryng 87: 461-
466, 1968

14. Dallas WM Jr: Rupture separation of
the cervical trachea as a result of blunt trauma.
Amer Surg 29: 529-531, 1969

15. Woodman D: A modification of the
extralaryngeal approach to arytenoidectomy
for bilateral abductor paralysis. Arch Oto
laryng 43: 63-65:. 1946

16. Dedo HH, Sooy A: Surgical repair of
late glottic stenoses. Ann Otol 77: 435-441,
1968

17. Pennington CL: Glottic and supraglottic
laryngeal injury and stenosis from external
trauma. Laryngoscope 74: 317-345, 1964

18. Looper EA: Use of hyoid bone as a

graft in laryngeal stenoses. Arch Otolaryng
28: 106-111, 1938

19. Pullen F, Smith LA: Scientific Exhibits
S-16, Laryngotracheal Trauma. AAOO, Las
Vegas, Nevada, October, 1970

DISCUSSION

HERBERT HARRIS, M.D.: I do not think that
I have anything to add to Dr. Pennington's
paper. Within a very few minutes he has
demonstrated to us a great deal of ability and
information in the management of laryngeal
and tracheal injuries. I do feel that we are in
perfect agreement on the management of this
problem. I have no comments to make ex

cept to praise him for his very outstanding
work in this area of trauma.

JOHN A. KIRCHNER, M.D.: I would like to
add my word of commendation to Dr. Pen
nington's presentation. I think it was beauti
fully documented, but I think a couple of
points he brought out are worth emphasizing.
One is the meticulous repair of soft tissues
that he showed so nicely. It is so important,
to get the framework covered with soft tissue
as well as the early repair, of course.
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I wanted to ask him two questions. Do
these preformed splints come in standard
sizes or do they have to be whittled and
shaped? Are they silastic or what? Secondly,
I should like to ask him if he is still satisfied
with a vertical incision in the midline of the
neck? I have always felt, that except for an

emergency tracheotomy, there is really very
rarely an indication for a vertical incision in
the neck. Once you clear the platysma, the
field is the same with a horizontal incision as

it is with a vertical and you certainly get a

lot less scar contracture.

JOHN BALLENGER, M.D.: Dr. Kirchner has
already asked my question. I enjoyed Dr.
Pennington's paper, but I'm interested in how
he is splinting, not only those within the
larynx but those that are in the trachea itself.
Is a portex tube sufficient? How snugly does
that fit in, and is there any pneumoinflation
(inflated cuff) or not? Does he leave the por
tex tube in? I assume he takes it out.

DOUGLAS P. BRYCE, M.D.: Mr. Chairman,
I wish to congratulate Dr. Pennington on his
paper. I was a little late in coming in to the
meeting and I am not sure whether he gave
the absolute indications which would lead to
an open reduction of a laryngeal injury.

In my experience, the decision to carry out
an open reduction may be very difficult in
some cases. I would appreciate his comments.

JOSEPH OGURA, M.D.: I want to congratu
late Dr. Pennington. Mr. Chairman, this is an

excellent paper. I, too, got in late and I won

der if you would comment on the timing,
when you consider this should be opened.
You didn't mention anything about your 22
cases. What, for example, was the longest time
that you still consider an acute fracture? And,
the second question I would like to ask, what
do you do when you have concomitant infec
tion, the acute infection that comes into you
several days late, acute?

CLAUDE L. PENNINGTON, M.D. (closing):
I would like to thank Dr. Harris and the other
discussants for their comments. In regard to
Dr. Kirchner's questions about splints: the
splint that I have used is an acrylic one that
was made by taking an impression from
cadaver larynges and from several larynges
during thyrotomy. I realize that this is a splint
that is reproduced from a nonpathological
larynx, but in an emergency it is better than
nothing at all. I believe that it is better than
taking an impression from the injured larynx
because then you are reproducing the laryn
geal defect itself in the splint. I have tried
both methods and I feel that a prefabricated
acrylic splint made by a dental technician is
the best. I have made four sizes that range
from the infant larynx to the adult male larynx.
In my earlier injury cases I used the horizontal
incision because this was more cosmetic, but
I found myself in difficulty in a number of
these cases, particularly in the ones that you
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would most like to do the cosmetic horizontal
incision upon, that is, the young adult female
who has a long neck. Unfortunately these are

the people that commonly get the severest in
juries. You may assume that the location of
the .injury is limited to the supraglottic area,
but find that it involves lower structures also.
You may then find yourself using multiple
"ladder" incisions to completely care for the
injury. If a hyoid bone graft is necessary, it
is very difficult to make an incision in some

necks over the midportion of the thyroid car

tilage and take the hyoid graft without difli
culty. For that reason, I have gone back to
the vertical incision where the entire laryngo
tracheal complex can easily be inspected for
injury. I would rather have a good voice and
a good airway than a good scar.

Dr. Ballenger asked about the size of the
endotracheal tube used in the subglottic in
jury. I do not place a tube that is snug, but
rather one that is small enough to be removed
by direct laryngoscopy at a later date. It is
held in place by a piece of surgical steel wire,
which is passed through the adjacent soft
tissues so that the splint moves with the area

that is splinted rather than being attached at
some distance, which results in a sliding mo

tion of the splint within the tracheal complex.
This results in additional injury which may
cause additional scarring and unnecessary ad
ditional contracture. I believe that a tube in
the subglottic injury minimizes contracture,
but I would not put in a splint so large that
it would be difficult to remove by direct
laryngoscopy.

To Dr. Bryce's question about indications:
I thought I covered it as well as I could in a

ten minute presentation in the first three min
utes of the talk, but to reiterate the indications
for open repair, they are: palpable thyroid
fractures, inability to discern the thyroid notch,
subcutaneous emphysema, hemorrhage and, at
direct laryngoscopy, evulsion and/or ex

posure of cartilages and ventricular folds. The
presence of large amounts of raw tissue in the
laryngeal lumen would certainly indicate open
exploration in my opinion.

In response to Dr. Ogura's questions: as

far as the timing of the procedure is con

cerned, obviously the sooner it is done the
better (with certain reservations). The earliest
I have done one is within one to two hours
after the injury.

I live in a city on a large interstate highway.
I think this accounts for the number of people
that I have seen shortly after this injury. The
highway was not connected above or below
the city for about ten years and it was neces

sary for the traffic to bypass on a country
road. I think the mentality of changing from
a four lane highway perhaps accounted for a

large number of these injuries. The sooner the
repair is done the better (up to five hours).
After this period, just as in a nasal fracture or

other facial injury, it may be best to wait five
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to six days before attempting reconstruction
because of rapidly ensuing edema, hemorrhage
and distortion. I have not had a patient with
late injury and acute infection of any severity
that required more than routine antibiotics.
Most injuries seen late, say at 12 to 14 days,
have been covered with antibiotics for other
multiple injuries from the onset of injury. This
perhaps minimized the infection in this series.

I do not have an exact idea of when you
would classify these injuries as acute, subacute,
or chronic, but I would consider an injury of
10 to 12 days duration as an acute injury. After
that, you are dealing with tissue distortion
from healing and I would consider them sub
acute or chronic at that point. Certainly the
repair of an injured larynx after 10 or 12 days
is much more difficult and really is an entirely
different problem.
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Vertical hemilaryngectomy for se

lected patients of carcinoma of the vocal
cord is a well recognized form of treat
ment. A little more than one-half of
the larynx can be resected in a vertical
direction with preservation of the res

piratory, phonatory, and sphincteric
functions of the larynx.

The purpose of this report is to pre
sent our clinical experience over an

eight year period, 1963 to 1970 inclu
sive. We shall review 75 cases from the
authors' personal experiences in which
we try to document patient selection,
surgical technique, and long-term re

sults in terms of survival and function.

The historical development of partial
laryngectomy and the technical aspects
of vertical hemilaryngectomy have been
well documented by many authorsv"
and will not be repeated here. Bailey"
in a recent article, particularly covers

these aspects well.

CASE SELECTION AND CRITERIA

Success in curing cancer by partial
laryngectomy depends upon very ac

curate anatomical localization of the
neoplasm and any metastasis, meticu
lous technique in removal of the af
fected portion of the larynx and metas

tasis, sometimes reconstruction of the
excised area, and careful patient selec-

tion to insure toleration of the surgical
procedure.

Localization of the carcinoma de
pends upon careful history, indirect
examination of the larynx and hypo
pharynx, laryngography (air contrast,
positive contrast, or tomography), and
direct laryngoscopy and biopsy. Ex
cept for subglottic extension, the laryn
gologist should be able to accurately
evaluate a vocal cord lesion by indirect
and direct laryngoscopy.

While evaluating a patient and con

firming the diagnosis of carcinoma, the
physician is obligated to assess the total
patient to ascertain that he can with
stand the impending treatment. Fol
lowing any form of partial laryngec
tomy, there is the possibility of aspira
tion which may result in injury to the
cardiac and pulmonary systems, and
therefore, these two organ systems must
be evaluated before treatment. Particu
larly important is the ability of the lungs
to withstand small amounts of aspiration
until adequate deglutition can be re

established. We regard no specific age
with good cardiac and pulmonary func
tion, and therefore, pay little attention
to a patient's age as long as the heart
and lungs are healthy. The criterion for
hemilaryngectomy in our clinic (during
the years studied) is the presence of a

malignant neoplasm (usually squamous

From the Department of Otolaryngology and Maxillofacial Surgery, Jefferson Medical
College, Philadelphia, Pa., and the Dundee Royal Infirmary, Dundee, Scotland.
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Fig. 1. A) Artist's drawing of Ca. of right vocal cord, extending to anterior com

missure. B) Ca. right vocal cord extending to vocal process of arytenoid. C) Ca. right
vocal cord involving anterior commissure and arytenoid. D) Small Ca. of right vocal
cord, easily cured by radiation therapy.

carcinoma) on the true vocal cord that
involves either the anterior commissure
and/or the vocal process of the ary
tenoid. The mobility of the cord must
be normal (or perhaps just slightly re

duced, and further comment will be
made on this point) (Fig lA, Band C ) .

Vocal cord carcinoma that does not in
volve the anterior commissure or the
vocal process ( potential cartilaginous
involvement) is treated by radiation
therapy (Fig. lD) . We have considered
carcinoma of the vocal cord with com

plete fixation of the cord as an indica
tion for total laryngectomy.

Although we consider for partial
laryngectomy of one type or another,
many other patients with carcinoma of
the supraglottic larynx, the aryepiglottic
fold, superior surface of the arytenoid,
and others, the purpose of this presenta
tion is to review only those involving
the true vocal cord with extension to

Fig. 2. Typical hemilaryngectomy spe
cimen. Clamp at anterior end. Ca. right
vocal cord extending to vocal process.

either the anterior commissure or vocal
process, or both.

METHOD OF STUDY

We selected 75 patients with car

cinoma of the vocal cord that met the
criteria, and in which complete follow
up data was available. All patients were

treated by the authors at University
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Hospitals, Iowa City, Iowa, Thomas
Jefferson University affiliated hospitals,
Philadelphia, Pennsylvania, or at the
Royal Infirmary in Dundee, Scotland.
All 75 of these patients had a vertical
hemilaryngectomy performed in the
years 1963 through 1970 (Fig. 2). All
patients had a minimum follow-up of
one year, and the vast majority were

beyond the two year point (Table I).

TABLE I

SUMMARY

Number Survival Total
1 Yr. 2+ Yrs. 5+ Yrs.

75 30 59(79%)6 23

Died with Ca.
9

Died without Ca.
7

It bears repeating, all 75 of these pa
tients were treated with a vertical hemi
laryngectomy and met the following
criteria: the lesion involved the true
vocal cord and had spread to either the
anterior commissure or the vocal process
of the arytenoid, or both; the vocal cord
exhibited normal mobility; the lesion
had extended no more than 1 em below
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the medial edge of the vocal cord, and
no more than 4 to 5 mm below the
medial edge posteriorly (where it over

rides the cricoid arch); the lesion had
spread to involve no more than one

third of the opposite vocal cord an

teriorly.
FINDINGS

Some general comments can be made
first in reviewing this group of 75 pa
tients. The age range was from 40 to 81
years with most falling between 50 and
65 years. All of the patients except one

were cigarette smokers (most more than
one pack per day), and the one non

smoker was a female. The overall ratio
of males to females was 12 to 1, but
we noticed in the first five years of the
study the ratio was 18 to 1, and in the
last three years it was 8 to 1. Perhaps
this indicates that the disease is in

creasing in females as they put in longer
years of smoking. Hoarseness was in

variably present and was usually the
presenting symptom. We found hoarse
ness present anywhere from one to

eighteen months prior to a diagnosis
being made, with the average about
three months.

TABLE II

RECURRENT CARCINOMA FOLLOWING HEMILARYNGECTOMY

Site at Recurrence Time Interval Treatment of Follow-up
or second primary after Hemi Recurrence

Larynx 12 Mos. Tot. laryngectomy Alive and well at 1 yr.

Larynx 6 Mos. Tot. laryngectomy Died in 2 mos. of Ca.

Larynx 18 Mos. Tot. laryngectomy Alive and well at 6 mos.

Larynx 4 Yrs. Irradiation Died of aortic aneurysm
12 mos. later, free of Ca.

Larynx 14 Mos. Tot. laryngectomy Died in 5 mos. of lung metas.
and radical neck

Larynx 6 Mos. None Died in 6 mos. of Ca.
2nd primary 12 Mos. Irradiation Died in 4 mos. of Ca.
in tonsil
2nd primary 12 Mos. Unresectable Died in 3 mos. of Ca.
in lung
Larynx 2-* Yrs. Pt. refused further Died in 1 mo. of Ca.

treatment

Larynx 6 Mos. Pt. refused further Died in 8 mos. of Ca.
treatment

Larynx 7 Mos. Irradiation (refused Died in 11 mos. of Ca.
tot. laryngectomy)

Larynx 18 Mos. Irradiation (refused Died in 7 mos. of Ca.
tot. laryngectomy)
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Fig. 3. Reconstruction of a "pseudocord" by skin Hap. (With permission of the
Publisher)

Sixty-one of seventy-five patients
( 81%) were alive and well more than
one year following hemilaryngectomy.
If one disregards the six patients that
have only been followed one year, then
55 of 69 patients (79.8%) were alive and
well two or more years postoperatively.
It is interesting that these figures are

almost identical with an earlier report
by one of the authors (J.R.L.),2 in
which the number of patients was ap
proximately one half as many. A typical
hemilaryngectomy surgical specimen is
shown in Figure 2.

In addition to the simple raw survival
data that is available, certain other in
formation is worth examining. In this
group of 75 patients, only one was found
to have residual disease in the margins
of the resected specimen. This one pa
tient was treated with radiation therapy
to full tumorocidal dosage and now,
one and one-half years after treatment,
no evidence of neoplasm is present.
Twelve patients that were treated by
hemilaryngectomy have developed re..;

current disease. Four of these have been
treated by total laryngectomy, four by
radiation therapy, and four received no

additional treatment.

Table II summarizes those 12 patients
who developed recurrent (or second
primary) carcinoma, following hemi

laryngectomy. Of the four hemi failures

treated later by radiation, three died of
persistent carcinoma within one year,
and one died at 12 months of a rup
tured aortic aneurysm (free of carci
noma) . Of the four hemi failures that
were treated subsequently by total
laryngectomy, two died of carcinoma
within six months, and the other two
were alive and well, free of carcinoma,
at six and twelve months, respectively
( 50% salvage rate).

Among the entire group of 75 patients
accepted for hemilaryngectomy, seven

were recurrent lesions following radia
tion therapy. Of these seven initial
radiation failures who underwent hemi,
two developed further recurrence, re

fused total laryngectomy and died of
carcinoma within eight months; seven

TABLE III

DEATHS FOLLOWING
HEMILARYNGECTOMY WITH NO

EVIDENCE OF RECURRENT
CARCINOMA

Time interval after
Hemilaryngectomy Cause of Death

6 Mos.
12 Mos.
6Wks.
6 Mos.

13 Mos.
18 Mos.
12 Mos.

Myocardial infarction
Myocardial infarction
Myocardial infarction

Congestive heart failure
Cerebral vascular accident

Aspiration pneumonia
Ruptured aortic aneurysm
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TABLE IV

RECONSTRUCTION OF LARYNX

Type and Number
No Bipedicle Unipedicle

Reconstruction Muscle Muscle
Free

Muscle

Voice
(Survivors only) 34 34 4

Good to
Excellent 10 27 3
Fair 21 7 1

Poor 2 0 0

patients of the 75 died without clinical
or postmortem evidence of carcinoma

( Table III) .

During the latter half of the time

period covered by this study we were

a little more finite in our surgical tech
nique. For example, when the lesion
involved only the anterior part of the
cords including the anterior commissure

( did not extend to the vocal process of
the arytenoid) the arytenoid was not
removed. Of our last 38 cases, 18 have
been anteriorly placed lesions and in

only six of those was the arytenoid re

moved. It was probably unnecessary in
those few. Twelve cases had posteriorly
placed lesions and in all 12 cases the
arytenoid was removed. Eight patients
had lesions that involved both the an

terior commissure and the vocal process
and in all eight the arytenoid was re

moved.

One of the authors (JRL) 4 has stud
ied radiographically the incidence and
degree of postoperative aspiration after
various partial laryngectomy proced
ures. While it is generally not a major
problem following hemilaryngectomy,
in the debilitated patient with poor re

flexes and unhealthy lungs, this can be
a hazard. We believe that in all in
stances when the arytenoid cartilage is

removed, some attempt at reconstruc

tion should be made. In Table IV we

have assessed the voice function in the

surviving patients. By and large when
the voice is good, there is little or no

aspiration, and when the voice is poor,
there is greater risk of the patient
aspirating (especially clear liquids).

3

2
1
o

Fig. 4. Bipedicle muscle flap as pro
posed by Pressman and Bailey. (With
permission)

Most of the patients with no recon

struction were in the early part of the
study and during the latter years only
those patients that did not have the

arytenoid removed did not undergo re

constructive procedures. Reconstructive

techniques have been presented by
Conley" (Fig. 3), Pressman," Bailey"
(Fig. 4), Ogura and Dedo" (Fig. 5),
Maran et al." (Fig. 6), Ogura and
Biller10 (Fig. 7), Quinn-! (Fig. 8C and
D), and others.

As can be seen in Table IV our ex

perience has mostly involved using the

bipedicled muscle transposition, but we

do believe that the unipedicle muscle
and free muscle grafts may be as effec
tive or better. Some form of pedicle
muscle would seem to be superior to
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Fig. 5. Pseudocord constructed from thyroid cartilage and covered with mucosa

from pyriform sinus. (With permission of the Publisher )

free muscle graft except that when one

pedicles the muscle it makes air tight
closure more difficult. When used, free
muscle should certainly be covered with
mucosa either by advancing pyriform
sinus or by free mucosa graft. Biller-?
has recently suggested the use of the
tendonous portion, pedicled, of the

omohyoid muscle. This idea is appeal
ing to us.

DISCUSSION AND CONCLUSIONS

Ideally, one would like to compare
the results of treating carcinoma of
vocal cord as presented in this work
with treatment of the same type lesions
byother modalities. There are no sig
nificant series available in recent years
in which total laryngectomy has been
performed on a large number of pa
tients like these, as most laryngeal
surgeons do not perform that extensive

surgery for these limited lesions. There
fore, valid comparisons cannot be made.
The authors have made several attempts
in recent years to find comparable series
in which patients were treated with
radiation therapy, but one simply can

not find significantly large series in
which the anatomic location is suffi-

ciently documented to make valid com

parisons. However, despite these limi
tations, we will try to make some

comparisons.
While we do not agree with some

radiotherapists that radiation therapy
is particularly innocuous, it can be
clearly stated that if comparable results
could be had with radiation therapy
that would probably be the treatment
of choice. Certainly the' patient is

spared an operation, the voice is better,
and the anatomy looks essentially the
same in posttreatment follow-up. How
ever, some patients are reluctant to

spend six weeks receiving treatments,
others tolerate the treatments poorly,
and it should be clearly stated that
radiation therapy is not without its

morbidity and occasional mortality.
It is our clinical impression that had

these same 75 patients been treated
with total laryngectomy, the survival
figures would have been only slightly
higher than the 81% seen. We would
estimate that the survival figures might
be in the range of 85%. In addition, we

believe that patients that are treated by
vertical hemilaryngectomy can be fol-
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Fig. 6. Muscle. reconstruction after
Maran, Hast and Leonard.

lowed sufficiently well and when re

currences do appear, proper treatment,
either radiation therapy or laryngec
tomy, or both, can be performed. The
end result should yield almost as high
survival figures, had the more radical
operation been performed in the first
place.

In comparing our own figures first
with other authors, Som has written a

number of articles on vertical hemi
laryngectomy for similar carcinoma. In
one of his latest papers," he indicates
that when there is a free vocal cord
lesion without subglottic extension or

involvement of the anterior commissure
or vocal process, he performs a cordec
tomy. When either the anterior com

missure or vocal process or both are

117

involved, he performs a vertical hemi
laryngectomy and reports a 75% five
year survival out of 125 cases. Among
these cases there were nine residuals
or recurrences and 14 patients devel
oped metastases to the neck later. Of
3S patients that had strictly anterior
commissure (horseshoe) lesions, he re

ports a 68% cure rate, but does not in
dicate the number of years follow-up.
Kirchner and Som14 state that a fixed
vocal cord is not necessarily a contra
indication to hemilaryngectomy. They
list the reasons for "fixation" to be either
replacement of the thyroarytenoideous
muscle by tumor, spread of carcinoma
along the top of the vocal cord extend
ing to the thyroid cartilage, subglottic
extension, especially posteriorly, bind
ing the vocal cord to the cricoid arch, or

combination of radiation fibrosis and
residual tumor in the vocalis muscle. In
22 such patients treated by hemilaryn
gectomy, they report a two year survival
of 60%. Of the nine patients that had
recurrences, three were "salvaged" by
total laryngectomy.

Biller et aJ.15 presented their experi
ence recently and their indications for
hemilaryngectomy are essentially iden
tical with our own except that they do
consider cases with reduced mobility
(not fixation) as still candidates for
hemilaryngectomy. They reported that
of 58 patients that met this criteria, 77%
demonstrated "tumor control" at the
end of three years, and 69% at the end
of five years. Bailey," in an excellent
article, reviewed the history of vertical
hemilaryngectomy, methods of recon

structing the partially resected larynx
( both clinical and experimental re

suIts), and reports a series of 31 pa
tients. His indications for hemilaryn
gectomy are not stated specifically nor

does he comment on mobility of the
vocal cord. He reports a 90% survival
rate at three years. Included in the 90%
survival are three patients that required
total laryngectomy for recurrence at six

months, two and one-half years, and
four and one-half years. In addition,
there are three patients included in this
figure that had radiation therapy, twofor
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Fig. 7. Unipedicled muscle Rap, covered by mucosa. (With permission of the
Publisher)

Fig. 8. muscle graft (C), covered by mucosa (D). (With permission of the
Publisher)
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residual disease and one for recurrence.

We now believe that reduced cord
mobility is not a contraindication to

hemilaryngectomy, but are not advo
cating the operation in cases of "fixed"
vocal cord.

A search of the literature for com

parison with treatment of si�ilar lesions
by radiation therapy reveals two signifi
cant facts. First, radiotherapists do not
describe the lesions quite as precisely
anatomically as necessary to make valid
comparisons (or at least they did not
five years ago in order to have signifi
cant follow-up); and second, there are

very few reported series of pure glottic
carcinoma with sufficient numbers of
patients to make valid comparisons.
However, a few references should be
mentioned. Carland'? states that epi
dermoid carcinoma of the free edge
of the mobile vocal cord, without in
volvement of the anterior commissure
or vocal process, yields approximately
90% five-vear survivals when treated
with radiation therapy; however, he
does not give material to substantiate
this. He further states that when the
carcinoma involves the anterior com

missure or the vocal process of the ary
tenoid, the chances of radiation cure

are lessened somewhat but does not
state exactly what the survivals are ex

pected to be, nor does he give exact

figures. He does state that glottic car

cinoma shows 54% five-year survivals;
presumably this means all lesions of the
vocal cord without extension to involve
other parts of the larynx. It would,
therefore, include lesions in which the
cord is both fixed and mobile. Leder
man!" showed a 48% five-year survival
obtained in glottic carcinoma. One is
led to assume that his series includes
all cases of carcinoma of the true cord
whether large or small, or whether or

not the cord was mobile. MacComb et
al.!" reported a 78% three-year survival
rate among 162 patients with stage I

glottic cancers treated by radiation
therapy. No further breakdown as to

anatomic locus WaS given. McCabe and
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Magielski'" compared the experience of
14 authors and found an average five
year cure rate of 75% for carcinoma of
the vocal cord treated by radiation
therapy. Boles and Kornorn.s? in a

much more recent article, report some

similar lesions treated with radiation
therapy. They report 17 vocal cord
lesions involving the anterior commis
sure with a two-year survival of 76%
( 13/17) . Of four lesions of the vocal
cord having spread posteriorly to in
volve the vocal process of the arytenoid,
there were no cures for 0%. The report
covers 108 cases, but when these are

divided into various appropriate sub
categories no further valid comparisons
can be made. Many of the patients in
the study had larger lesions, many with
decreased mobility or fixation of the
vocal cord.

SUMMARY

In summary, the authors are able
to report an 80% two-year survival rate
for treatment of carcinoma of the vocal
cord with the extension to involve the
anterior commissure and/or the ary
tenoid, when treated by hemilaryngec
tomy. While true comparisons with
similar lesions being treated by radi
ation therapy are lacking, it is our

clinical impression that if these same

patients 'had been treated by radiation
therapy, the survival figures would have
been considerably lower, in the range
of approximately 55% to 60%. We fur
ther believe that while many of the'
radiation therapy failures could have
been salvaged, a number would have
required total laryngectomy. It is our

distinct impression that laryngeal can

cer, like all cancer of the head and
neck, is best treated by a team of
specialists, including the chemother
apist, the radiotherapist, and the sur

geon. All of the patients should be
evaluated by the group before any
therapy is initiated. In this way, exact

anatomical localization can be made,
regardless of the type treatment ulti
mately rendered.

JEFFERSON MEDICAL COLLEGE, PHILADELPHIA, PA. 19107
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DISCUSSION

GABRIEL F. TUCKER, JR., M.D.: I wish first
of all to sincerely compliment Dr. Holt on a

fine presentation. I do, however, have a ques
tion to raise which isn't so much a personal
question for Dr. Holt or Dr. Leonard, but is
something I'm afraid is much too widespread
today - the problem of imprecise language. I
would hope that in this most distinguished
forum, the American Laryngological Associa
tion, we could be more precise in the use of
surgical terminology.

( Slide) - Gluck, in the early part of this
century, described hemilaryngectomy. The fig
ure is from Kirschner's Operative Surgery, and
I think shows the midline splint of the thyroid
and cricoid quite well. (Fig. 385, Operative
Surgery by M. Kirschner, translated by
Ravdin & Coates, Philadelphia, Lippincott,
1937.)

Now, maybe it would be best at this point
merely to quote from Dr. Jackson because he
ran into this problem as evidenced by this
quotation from his book on "Cancer of the
Larynx" in 1939 and I quote:

Partial laryngectomy: Inasmuch as part
of the larynx is removed by laryngofissure
the operation is obviously a partial laryn
gectomy. If the removal of tissue approxi
mates half of the larynx the operation could

be justly called a hemilaryngectomy. But
this term has for so long been applied to
an operation that involves removal of the
arytenoid and often part of the cricoid along
with the lateral mass that it seems preferable
not to use the word for any other procedure.
RICHARD FARRIOR, M.D.: I also want to

congratulate the authors from Philadelphia and
Scotland, and perhaps to appeal a little bit to
your imagination in what I like to term
laryngoplasty, using the same imagination
we've come to apply to skin flaps or the vari
ous mucosal flaps that can be used with some
word of caution about edema or redundancy,
which modifies the voice quality.

Secondly, to think in terms of what other
materials to use if we are going to get the best
possible voice by, in essence, both covering
and giving some bulk to this side of the larynx
and thinking in terms of using perhaps dermal
grafts. Dermal grafts can be rolled for more

bulk, or a dermal fat graft, which would be
basically deepithelialized bulkier tissue, can be
used as a free graft.

We made the appeal to this Society two
years ago for someone to be thinking about
using composite grafts from the ear with the
skin on only one surface and taking advantage
of the contour surface of the anterior portion
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of the ear to simulate vocal folds or at least
to give some bulk to this side. I think that
particular technique of graft has many appli
cations and can be applied both to the larynx
and to defects - to coordinate with Dr. Pen
nington's paper - where you need some lining
and some cartilage for reconstruction, say, of
the trachea.

The other thing I had in mind was some

concern about our reconstruction. This is an

area that gives me great concern when you're
extending your technique now - still con

servative surgery. You're still preserving a

voice. I get to worry more and more about
preservation of voice function than voice
quality, but the extensive or more advanced
T-2 lesion bothers me. These are the ones

where I'm afraid we might cut too close and/or

with our desire for reconstruction may actually
have some recurrences that you ordinarily
wouldn't see without the mucosal flaps or

without the various muscle flaps and other
types of coverage.

I have a little concern that we may in our

philosophy cut our margins down trying to
take a larger lesion out. I'd like to coordinate
this same concern with the two excellent
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papers from Virginia and New York on x-ray
therapy. This area bothers me. If we know
that we can with the T-2 lesion increase or

extensively increase the cure rate, should we

not also consider in the extensive lesion doing
combined therapy, extensive T-2, where you
can preserve voice function?

PRESIDENT F. JOHNSON PUTNEY, M.D.: If I
may be permitted to reiterate my own per
sonal experience with this procedure, as I
presented it yesterday, it's an excellent opera
tion. Out of 20 patients on whom I employed
the procedure, 18 have survived five years or

longer. These are again absolute, or I prefer
minimum, survival rates.

GORDON P. HOLT, M.D. (closing): I ap
preciate Dr. Tucker's comments. I did not go
into surgical technique of the definition he
gave for hemilaryngectomy which would fit
the procedures that we did. We didn't take
any cricoid cartilage, but other than that,
everything else that you mentioned in your
definition, with the exception of the body of
the arytenoid. But in anterior commissure
lesions, the whole process was taken and some

times the body of the arytenoid was left. Other
than that, it was the whole larynx on that side.
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REPORT ON THE FIRST 35 CASES
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Total laryngectomy has considerably
improved the prognosis of patients af
fected by malignant neoplasias of this
organ, but from the start there has been
the problem of the rehabilitation of
laryngectomized patients and their re

insertion in a normal social life. Al
though orthophonic reeducation has
made it possible for operated patients
to express themselves clearly enough
with their esophageal voices, the char
acteristics of their phonation ( de
cidedly unpleasant), the abnormal noisy
breathing and the esthetic damage due
to the presence of the tracheostoma
represent a serious handicap for a nor

mal social life.

The need for a surgical technique
which would preserve a passage for
respiration by natural airways after
radical exeresis of the larynx (the radi
cality of the destruction is the basic
principle of all oncological surgery )
has long been felt by those interested
in this kind of pathology.

Various clinical and experimental re

searches in this field are reported in
medical literature. An attempt has been
made to solve the problem by substitu
tive prosthesis of the larynx;1-15 by
transplantation.P+" by surgical recon

struction of a simplified but functionally
adequate organ.20-25

Experimental Research on Animals.
Five years ago we began work on the
problem of preserving a passage for
respiration by natural airways after

total laryngectomy in a series of experi
ments on dogs and monkeys.26-28 The
results we obtained by our method of
laryngectomy, which allowed restora
tion of trachealpharyngeal canalization
without jeopardizing the resumption of
normal deglutitive processes, were de
cidedly positive in the operated ani
mals. In fact it was possible at an early
stage to abolish the temporary trache
ostoma thus allowing resumption 0,£
respiration by natural airways; spon
taneous resumption of phonation was

observed in every case and there was no

difficulty in normal alimentation. These
functions were also analyzed with
radiographical a nd electro-acoustic
studies. Direct necroscopy of the "neo
larynx" in a dog operated on and sacri
ficed three months after the operation,
revealed the excellent structure of the
newly formed organ. Observation of
the operated animals over a period of
three years made it possible to ascertain
the constancy of these functional char
acteristics of the "nco-larynx."

Clinical Application and Indications.
The encouraging results obtained in
animals induced us to study the possi
bility of using this method in clinical
surgery. With this in mind, research
was done on a corpse and it was shown
that from a technical point of view, this
technique could be extended to man.

But for man other problems of an

oncological order arise in particular
with regard to the need to achieve the
most radical surgical destruction pos
sible of the organ, since the technique

From the Otorhinolaryngological Clinic, University of Padua, Padua, Italy.
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Fig. 1. Having exposed the larynx and
the trachea, the external perichondrium
is incised vertically on the midline and
detached bilaterally together with the in
sertions of the cricopharyngeal muscle.
The isthmus of the thyroid gland is dis
sected and its lobes are detached from the
trachea and divaricated. Tracheotomy is
performed at the level of the fifth tracheal
ring.

we propose should follow almost total
exeresis of the larynx, quite unlike some

partially destructive techniques success

fully experimented in recent years. The
technique of reconstructive laryngec
tomy we propose may be adopted in
cases of strictly intrinsic laryngeal. car

cinoma, where no partially destructive
operation is possible.

Since January 1970 we have adopted
this surgical technique in 35 patients
suffering from laryngeal spinocellular
epithelioma where total laryngectomy
was indicated. In all cases, given the
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Fig. 2. The larynx is removed, pro
ceding from the lower part to the upper
part, without touching the free extra

laryngeal part of the epiglottis, which
remains in situ in the anterior portion of
the pharyngeal opening.

strictly intrinsic localization, the in

tegrity of the epiglottis and the absence
of clinically observable laterocervical
metastases, application of this personal
method of reconstructive laryngectomy
was indicatcd.P-s''

OPERATIVE PROCEDURE

The operational technique is identi
cal to that experimented in animals. Its

surgical phases may be described as

follows: a median vertical precervical
incision is made extending from the
hyoid bone to the jugulum. The fascia
and the raphe between the pharyngeal
muscle are then incised and separated
to expose the anterior surface of the
larynx and the upper tract of the tra-
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Fig. 3. The posterior wall of the tra
chea is carefully detached from the an

terior wall of the esophagus up to the
level of the fifth to sixth tracheal ring.

chea; dissection of the isthmus of the
thyroid gland and suture of the two raw

surfaces allows separation of the two

thyroid lobes, thus obtaining ample
opening of the trachea to the jugulum.
Once a vertical incision on the median
line of the external laryngeal peri
chondrium has been made, the latter
is cut away bilaterally to the posterior
edges of the thyroid cartilage and the
cricoid setting; the perichondrium and
the insertions of the cricopharyngeal
muscle are also cut. The blood vessels
interrupted by exposure of the larynx
are then carefully electrocauterized. At
the end of this phase the larynx is com

pletely isolated anteriorly and laterally
(Fig. 1).

Fig. 4. Suture of the inferior edge of
the pharyngeal opening to the posterior
edge of the tracheal opening.

Tracheostoma through the fifth tra
cheal ring is now carried out (in some

cases this operation had been under
taken beforehand as an emergency)
after which the anesthetic tube is in
serted into the opening. The larynx
from the lower part upwards is separ
ated from the first tracheal ring, de
tached from the anterior portion of the
cervical esophagus and then removed;
complete exeresis of the larynx is
achieved by dissecting the hypopharyn
geal wall all around and externally to
the laryngeal vestibulum and the epi
glottis duct 5 ems above the upper edge
of the thyroid cartilage; the body of
the epiglottis thus remains in place
while its stem is removed with the
larynx (Fig. 2).

Reconstruction takes place as fol
lows: anastomosis between the tracheal
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Fig. 5. Raising of the trachea using
suture stitches between the hyoid bone
and the first tracheal ring.

opening and the hypopharyngeal stoma
is begun from behind by a suture with
stitches detached from the lower edge
of the pharyngostoma with the posterior
edge of the tracheostoma. When a suit
able Rexion of the head has been found
the pharyngeal stoma is reduced in
diameter using two symmetrical lateral
sutures with introRexed stitches and by
reconstructing the anterior wall at the
entrance to the piriform sinuses. An
alimentary nasoesophageal probe is in
serted through one of the piriform
sinuses just reconstructed (Figs. 3 and
4).

Tracheopharyngeal anastomosis is
completed anteriorly by a suture with
introRexed stitches which allows the an

terior half of the first tracheal ring to
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Fig. 6. Completion anteriorly of the
suture between the tracheal opening and
the hypopharyngeal opening.

be fixed to the inferior raw edge of the
epiglottis. In this way the trachea is
raised and the pharyngeal stoma with
the epiglottis is lowered (Fig. 5).

The trachea-epiglottic clasp which
has just been completed in the previous
phase is attached to the hyoid bone by
four suture stitches of very robust
chromium plated catgut, and when
these have been pulled tight it is pos
sible to raise the trachea still further
until its opening is at the level of the
primitive laryngeal vestibulum ( Fig.
6).

The external laryngeal perichondrium
and both sides of the cricopharyngeal
muscle which had been isolated in the
first part of the operation are now

folded over the upper segment of the
trachea and sutured on the median line
with stitches into the thickness of the
tracheal wall (Fig. 7).

Finally, the prelaryngeal muscle is
sutured on the median line and the
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Fig. 7. Median suture of the laryngeal
perichondrium which is fixed to the
trachea anteriorly. Median suture of the
thyroid isthmus which is fixed to the
anterior wall of the trachea immediately
below the temporary tracheostoma (fifth
to sixth ring).

fascia are sutured cutaneously. The
wound requires no transcutaneous

draining. A tracheotomic cannula fitting
the diameter of the tracheal opening
at the level of the fifth ring is inserted
(Fig: 8).

When the operation is concluded, the
trachea has been lifted by about 4 ems

and is kept in position during the
scarring period by various stitches at

taching it to the hypopharyngeal mu

cous membranes, the epiglottis, the
body of the hyoid bone, the external
laryngeal perichondrium and, by means

of this, to the pharyngolaryngeal mus

cles (constrictor and elevator of the
pharynx and larynx); the tracheotomic
cannula also helps to keep the trachea in

Fig. 8. The superficial levels and the
skin are sutured. The edges of the tra
cheostoma are fixed to the skin in the
middle third of the surgical wound with a

few suture stitches.

the desired position (Fig. 8).
The "nco-larynx" therefore, which

has been formed by the technique pro
posed above is composed of the upper
segment of the trachea, the body of the
epiglottis over the opening, the external
laryngeal perichondrium with the lower
constrictor muscles of the pharynx
(thyropharyngeal and cricopharyngeal
bundles) and the elevator of the
pharynx and larynx ( stylopharyngeal
muscle) . It fills the space left by re

moval of the larynx, since the epiglottis
and the tracheal opening now corres

pond to the seat of the normal laryngeal
vestibulum.

Postoperative Course. In the post
operative period the patients were

treated with broad spectrum antibiotics
administered parenterally; and with de
rivatives of belladonna to reduce saliva
tion; in addition, antibiotics were ad
ministered by inhalation through the
tracheostoma.

For the first few days after the opera-
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Fig. 9. Narrow band sonograms (A
B-C) of the word "aiuole" produced in
the following three conditions: A) in a

normal subject fundamental and har
monics in regular succession among them
selves are clearly recognizable as well
as perfect arrangement of formants; B)
in patient operated by our technique one

can observe the presence of a fundamen
tal, 2 to 3 upper harmonics and a regu
lar arrangement of vocal formants; and
C) in the esophageal voice the spectrum
shows complete absence of a regular suc

cession of fundamentals and harmonics
with the typical aspect of "noise" even if
there is a fairly regular arrangement of
vocal formants.

tion a certain amount of bronchorrhea
was observed together with expulsion
of mucus mixed with saliva through the
tracheal cannula accompanied by fits of
coughing. The majority of patients
were practically without fever during
the whole postoperative period. Radi
ography of the thorax was done every
three days and showed a persistent
absence of bronchopulmonary lesions.

During the first week all patients
were given two blood transfusions to
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help scarring. The wound healed at
once in all cases and the stitches of the
cutaneous suture were removed on the
eighth day. At the end of the first week
expulsion of expectoration material was

considerably reduced in the trache
ostomic cannula and at least partial re

sumption of respiration through natural
airways had begun. The tracheal can

nula was substituted with another of
smaller caliber. Antibiotic therapy was

also reduced. The naso-esophageal ali
mentary probe was removed in all pa
tients between the tenth and the fif
teenth day and natural alimentation
resumed. On day 16 antibiotic therapy
was suspended.

Postoperative Complications, Recur
rences, Metastases. The period of time
since the first operation is still short;
our first patient was operated two years
ago January, 1970, and the last patient
only eight months ago, so we can only
report our first results in this communi
cation.

With time and an adequate number
of cases operated on by this technique,
it will be possible to obtain sufficient
data regarding both functional resump
tion and definitive recovery from neo

plastic illness. The first results are, how
ever, so encouraging that we have
decided to make them known at once

(Tables I and II).

TABLE I

SEQUELAE IN THE
POSTOPERATIVE PERIOD

1 0
- Postoperative Mortality 0

2 0
- Fistula 0

3 0
- Cervical Infection 0

40 - Bronchopneumonia (cured) 3

50 - Cervical Metastases 8
( operated subsequently with
neck dissection)

6 0
- Local Recurrences 4

Functional Results. In the course of
the first week after operation, spontane
ous resumption of phonation was ob
served in all patients; initially the voice
was not very sonorous but it improved
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rapidly bringing a marked increase in
the fundamental tone of speech, in the
intensity of emission and in the timbre.

The patient's voice became compre
hensible even at a distance and was not

unpleasant; electro-acoustic studies of
the voice production revealed harmon
ics approaching those of normal speech
and quite unlike the esophageal voice

(Fig. 9).
Natural alimentation was also rapidly

resumed 12 to 15 days after the opera
tion when the alimentary probe was

removed. Patients found they could
swallow solid and semisolid food with
out difficulty but liquids were a prob
lem at first due to aspiration of alimen
tary traces into the trachea. The fact
that the normal swallowing mechanism
was maintained demonstrates the up
ward and forward movement of the
"nco-larynx" each time food or saliva
was swallowed. We used roentgencine
radiography to follow the swallowing
mechanism (latero-Iateral projection).

Ten days after operation, resumption
of respiration by natural airways had
begun; the expiratory phase appeared
first, while inspiration remained initially
more difficult due to edema of the mu

cous membranes at the level of the
tracheal opening. Spirometer tests car

ried out in patients after closure of the
tracheostoma revealed an excellent res

piratory function through natural air

passages.

TABLE II

RESTORATION OF LARYNGEAL
FUNCTIONS

Deglutition 90% 2-3 weeks after
operation

100% in the 1st week after
operation

Phonation

Respiration

Expiration 100% in the 1st week after
operation

Inspiration 40% in the 1st month after
operation

DISCUSSION

The results reported in the literature
concerning restoration of even the most

elementary laryngeal functions after
laryngectomy by prothesis or by trans

plant illustrate the considerable difficul
ties encountered. The obstacles are not

only of a technical or surgical order,
other negative factors play their part,
such as poor tolerance of foreign ele
ments, the difficulties for tissues with
poor blood supply to thrive in a re

gion that is decidedly septic, the reject
reactions common to all organ trans

plants, and the possible damage to
lower respiratory tracts as a result of
scanty protection from aspiration of
food particles. But for a larynx trans

plant, even when all the difficulties of
a technical and physiopathological or

der have been overcome, the problem
of finding and preserving the organs for
transplantation is certainly a further
obstacle to wide diffusion of this
method.

Considering the data reported by
various authors and the results of our

own experiments, the method with the
greatest chance of success and diffusion
in the. future is the surgical reconstruc

tion, after total laryngectomy, of a

simplified organ formed by structures
and tissues salvaged during the destruc
tion.

Phonetic Research on the Voice of
the Human Neo-larynx. The voiced
component which appears in the emis
sion of patients operated upon using
the new technique of reconstructive
laryngectomy has been demonstrated
by means of an electro-acoustical study
of the voice of these patients. This
voiced component was caused bv the
vibratory phenomena of the structures
of the nco-larynx, and was excited by
the flux of exhaled air.

The qualities noted when listeriing
directly to the voice produced by pa
tients operated upon using the recon

structive technique must be confirmed
by the presence of voiced compo
nents recorded by magnetic registration
( Sonograph, Fig. 9). The problem
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seems to be a vast and complex one; an

examination should be made of differ
ent types of emission, choosing oppor
tune phonemes or syllables in order to
construct a complete picture of the
phonetic situation. In our research we
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limited ourselves to the examination of
a number of vocal signals so as to draw
some conclusions from them. It is fore
seeable that, on account of the nature
of the operation, the voice emitted will
be partly voiced and partly unvoiced.
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DISCUSSION

JOSEPH OCURA, M.D.: Mr. Chairman, I rise
to discuss this paper because this is not the
first time I have heard it. This is certainly an

area for the exciting advances in the replace
ment of the larynx after removal of the larynx.
I really want to congratulate Professor Arslan
because I think this is a great contribution for
future consideration of this technique.

When I first heard this in Milan when I was

there two years ago, and again at Rotterdam
this past summer, I thought that there should
be a word of caution. Any procedure which
is new has to be weighed in terms of what
are we accomplishing. The risks of cancer are

well known. Its applicability has been spelled
out only for glottic cancers with subglottic
extension.

You will note in the 35 cases there were

eight cervical node metastases and there were

four local recurrences. Since in partial surgery,
you have to have glottic closure for function,
this really represents an open larynx and in the
total assessment of this, swallowing is one of
the most important functions. He has demon
strated this for solids and I would like to ask
him what the results are with liquids.

You are able to remove the tracheostomy
tube in .only 20% of the cases. This means that
the tracheostomy must be present in the re

maining 80%, some partially, some totally. The
total dependence on it, I think he said, was

30% and the others were partially dependent
on it.

We are now back to the narrow field sub
glottal removal since he leaves the epiglottis
in. This is therefore not applicable for epi
glottic cancers. I would like to ask him what
happened to his neck dissection cases.

Finally, I would like to say he mentioned
something about the dog research. We de
scribed this ten years ago. I did this opera
tion, a modified form, in three patients, in
humans. I have it on film but I never pub
lished it because I was not satisfied with the
total requirements and that is complete ex

tubation of the tube and satisfactory swallow
ing which means fluids as well. The airway
.and the voices he has adequately shown are

satisfactory.
ABRAHAM LAPIDOT, M.D.: Dr. Arslan is to

be congratulated for these endeavors in a field
in which it has been so difficult to obtain the
desired results; replacing laryngeal function

after total laryngectomy. I would like to make
two comments: The first request is to ask Dr.
Arslan to refrain from the use of the word
total laryngectomy because in essence this has
not been a total laryngectomy since the epi
glottis has been preserved. I would like to
think that this would be referred to as a sub
total laryngectomy rather than total laryn
gectomy and reconstruction.

Because of the inspiration and opportunity
given to some of us by Dr. Ogura who started
this work in St. Louis as far back as ten years
ago, some of us have persisted in these efforts
and have been very hesitant to repeat this
operation in a human because we live in a

country with a high risk of criticism, both from
the public and the medical profession.

However, our efforts have been to perform
a total laryngectomy and construct a mechan
ism that would protect the tracheal inlet after
total laryngectomy. We have described a

dorsum of tongue flap which we used to sub
serve the function of an epiglottis after total
laryngectomy. This has been partially satis
factory. Some of our dogs have lived as long
as nine months, and in the eighth month there
was no evidence of pneumonia in these dogs
that have maintained a significant part of their
weight by oral feeding only after they have
been extubated.

Our most effective effort to date is a pseudo
epiglottis from the portion of the tongue which
is innervated by and contains the hypoglossal
nerve. This has been in progress for one year.

MICHELE ARSLAN, M.D. (closing): I' thank
Professor Ogura very much, as it is very im
portant for us to have his criticism; we know
all his work and his papers which we have
read so many times; the work on the new

problems carried out by Professor Ogura is
the background of our ideas and of all our

work.

For what concerns his question, it is true
that every patient has postoperatively in the
first weeks some difficulty swallowing liquids,
but gradually this difficulty disappears: every
thing depends on the will of the patient and
on his accuracy in taking. care not to swallow
when the mouthful is big and when there is a

danger of leakage. We have had only one

case (so far as I remember) who had great
difficulty in swallowing, but month after
month liquids and swallowing improved.
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Second question: the patients who were op
erated with neck dissection had no complica
tions at all concerning the problem of neck
dissection, but during the operation we were

very careful to respect the median part of the
neck. The tracheotomy tube still remains in
20% to 30% of the cases, but even this prob
lem can be minimized with time.

In many cases we always preferred to main
tain a small closed tube, as in this way patients
are more safe and more sure, and they can

speak perfectly with the closed tube. With
time the tube can be more and more reduced
in diameter.
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The cases not yet decannulated have edema
of the upper part of the trachea of the neo

larynx: we are very prudent as we do not wish
to cause any dilation of the trachea nor to

provoke irritation and perhaps recurrences of
the tumor.

What Dr. Lapidot said is true; our operation
is not total laryngectomy: it is a total laryn
gectomy with the maintaining of the epiglottis.
We are very anxious to hear his technique of
forming a new epiglottis with the tongue, and
we will certainly apply this technique in the
next cases.
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AND CERVICAL ESOPHAGEAL NEOPLASMS
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LONDON, ENGLAND

Although neoplasms involving the
postcricoid region of the hypopharynx
and the cervical esophagus are rela
tively uncommon, there are few human
cancers which carry a worse prognosis.
The reasons for this unfavorable out
look have been explored by the author!
and relate to delay in diagnosis, the ad
vanced nature of the primary lesion,
and inadequate management. Many pa
tients are diagnosed only when the
tumor has extended outside the muscu

lar wall or when cervical lymph node
metastasis produces easily detectable
neck swellings.

Palliation, if one can be excused for
using this much misused word, is rarely
possible, and the unfortunate patient
eventually succumbs with gastrostomy
and tracheostomy. A recent personal
follow-up on 54 such patients revealed
that 13% died from hemorrhage and 61%
from bronchopneumonia and cachexia.
The average expectation of life from
diagnosis to death was 15 months,
ranging from four months to three and
one-half years.f

For many years radiotherapy has
been the primary mode of treatment,
although most published reports give
five year cure rates of less than 10%.
Pearson" reported 29% for 38 cases,
which must be unique, particularly as

he initially reserved radiotherapy for
inoperable lesions I The sequelae to suc

cessful radiotherapy is frequently a

fibrous stricture, leaving the patient
with severe or total dysphagia. Surgery
in such cases is technically difficult or

impossible if the limited access afforded
by a pharyngolaryngectomy is at

tempted. In recent years attention has
once again been focused on the possi
bilities of more effective primary sur

gery - in some Centers combined with
preoperative radiotherapy.

The traditional procedure of pharyn
golaryngectomy, combined when neces

sary with partial esophagectomy is fre
quently inadequate because of the
extent of the primary lesion. The
deficiencies of this operation are well
known to all who have studied serially
sectioned operative specimens. Even the
most skillful surgeon cannot avoid
leaving residual disease in the esopha
geal stump, esophagotracheal party wall
(Fig. 1) or paratracheal lymph nodes
in the more commonly seen extensive
neoplasms" Published series have em

phasiz-ed that at least 50% of patients
treated by this limited procedure de
velop ''local'' recurrences prior to clo
sure of the pharyngoesophageal gap.
One can understand the sense of satis
faction that comes with completion of
a multi-stage skin repair; only the un

critical surgeon, however, remains un

aware of his far more frequent unhappy
failures.

Measurements by Hiroto" and the
author of the histological extent of sub
mucosal spread of tumors arising in the
lower hypopharynx and upper esopha
gus, reveal an average figure of 5 mms

at the lower margin. It is also important
to remember that an association has
been noted between tobacco and al-

In the absence of Dr. Harrison, Dr. Alden H. Miller read this paper.
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Fig. 1. Specimen removed by pharyn
golaryngoesophagectomy opened posteri
orly to show microscopical extent of the
tumor.

cohol consumption and a liability to

esophageal cancer," while the incidence
of neoplasms in this region is un

doubtedly greater in patients with the
Patterson-Brown Kelly syndrome. Con
sequently, the whole pharyngoesopha
gus may be considered "at risk", al
though a personal study of 32 serially
sectioned whole esophagi removed sur

gically has not revealed a second pri
mary.

Many imaginative techniques have
been developed to close the gap left
after pharyngolaryngectomy. All suffer
from the inherent defect of inadequate
primary resection, which logically
should be designed to remove both the
primary lesion and potentially involved
lymph nodes en bloc. Even when suc

cessful with early tumors, which may
well be more suitable for primary radio

therapy, stenosis at the skin-esophageal
junction is frequent.
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Fig. 2. Lateral radiograph showing in
dentation of the posterior tracheal wall
by a pharyngoesophageal neoplasm.

The success of pedicled grafts of
stomach and colon for the management
of strictures and neoplasms of the mid
dle and lower esophagus, where the
mortality rate of 10% is accepted as

reasonable, stimulated interest into the
feasibility of extending these grafts up
to the pharynx. When combined with
pharyngolaryngoesophagectomy this ap
proach offers an ideal opportunity of
resecting the primary lesion widely and
offering the patient primary repair. De
tailed accounts of the various surgical
techniques are available in the litera
ture," sufficient to say that this is a team
effort requiring skill, experience and
adequate support facilities for good re

sults to be expected.
The stomach has proved to be more

reliable, safer, and gives better post
operative swallowing than the colon. It
is brought up through the vacant pos
terior mediastinum without opening the
chest. Removal of the manubrium may
be necessary to clear the paratracheal
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Fig. 3. SUrvival figures following primary pharyngogastric anastomosis of pharyn
goesophageal and cervical esophageal carcinoma.

lymph nodes and to insure that the
trachea is resected well below the tu
mor. This is essential if disease is not to
be left in the tracheoesophageal party
wall (Fig. 2). The feasibility of radical
resection can only be determined with
certainty by operation, for extension of
the tumor outside the esophagus is diffi
cult to detect clinically, particularly at
the thoracic inlet. Consequently, some

patients must inevitably be exposed to
the preliminary stages of surgery, but
eventually prove to be inoperable. In
my experience of 35 gastric "pull-ups"
six proved to be inoperable. Palliative
resections were performed with primary
pharyngogastric anastomosis. All died
within six months from carotid hemor
rhage, though able to swallow ade
quately by mouth for this entire period.

Aside from the few patients develop
ing systemic metastasis, failure to con

trol cancer in this region when the
tumor is operable is primarily related
to failure to control cervical lymph node

metastasis. Considerable confusion has
been created in recent years when dis
cussing the merits of prophylactic neck
dissection by failure to emphasize that
the problem varies with the site of the
primary lesion. The policy of "wait to
feel" is highly dangerous with neo

plasms in the postcricoid and cervical
esophagus. Firstly, nodes in the para
tracheal chain are almost impossible to

palpate, and secondly, metastatic de
posits in the cervical lymph nodes
usually appear at the limits of any po
tentially curable neck dissection. Pa
tients who present with enlarged
cervical and paratracheal lymph nodes,
who one must presuppose have metas
tatic deposits, are difficult to cure by
any modality. To miss the opportunity
of curing those without palpable de
posits is criminal.

Ideally, bilateral neck dissection
should be performed at the time of
primary resection. This must seriously
increase the risk of an already formida-
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well as better case selection. Figure 3
illustrates the outcome of 32 of these
cases between the years 1965 and 1971
and should be interpreted with these
facts in mind. In experienced hands and
with reasonably fit patients operative
mortality should be less than 10%. How
ever, many patients are undernourished
and elderly, some having been subjected

Increasing experience of effective to a long course of .radiotherapy and
one-stage procedures with a consequent without adequate dietary control. Myo
improvement in cure rates must clarify cardial degeneration accounted for the
the problem of lymph node manage- death of three such patients in my own
ment. It may prove possible to preserve series, and if strict selectivity is -not ad
the accessory nerve supplying the domi- hered to an overall mortality rate of
nant shoulder, thus minimizing prob- 20% may be more realistic. One must,Iems of postoperative rehabilitation. of course, remember that many of these
Certainly, detailed examination of all patients would never have survived the
neck dissection specimens, an integral repeated anesthetics of a multi-stage
part of our clinical research program, repair. Indeed, the primary lesion
provides information relating to path- would probably have been considered
ways of spread and the incidence of un- as inoperable in many of these patients.detected deposits. Such information is From the experience- gained with this
then related to clinical management, a

group one must conclude that at pres
more logical means of improving patient ent the best chance for cure of patients
care than the vagarities consequent up- with cancer at this site lies in pharyngo
on "clinical impressions." To merely re- laryngoesophagectomy with staged con
move single nodes, placing ones faith trol of cervical lymph nodes. Whether
on the patient's own immunological de- the primary repair is carried out with
fenses to deal with residual microscop- stomach or colon depends largely on the
ical deposits will simply increase the experience of the surgical team. In
already unnecessarily poor cure rate. either case the route of choice should be
This policy is best left to those surgeons the posterior mediastinal tunnel. There
who no longer have to treat cancer at will, however, continue to be patientsthis site. best treated by multi-stage repair after

During the past nine years, 63 pa-
a more limited resection, where previ

tients with postcricoid or cervical esoph- ous abdominal surgery makes stomach
or bowel mobilization impossible, orageal cancer have been treated surgi- where no experienced surgical team is

cally. Thirty-five (55%) had primary available. Even more important i� the
pharyngogastric anastomosis. As yet it realization that many patients will still
is difficult to analyze the effectiveness be seen where any surgical intervention
of this operation, for there have been a could only worsen their unhappy state.
number of important developments in They should be helped to die in peace
surgical technique in recent years as and with dignity.
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CHANGES IN THE RESPIRATORY ACTIVITY OF THE

CRICOTHYROID MUSCLE WITH INTRATHORACIC

INTERRUPTION OF THE VAGUS NERVE
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JOHN A. KIRCHNER, M.D.

NEW HAVEN, CONNECTICUT

Why does the paralyzed vocal cord
sometimes lie in a partly abducted or

intermediate position if the interruption
of its motor innervation occurs within
the chest rather than in the neck? The
paramedian position that results from
interruption of the recurrent laryngeal
nerve (RLN) within its cervical portion
has been amply documented and is

generally attributed to the adductor ac

tion of the cricothyroid muscle.

A more lateral position of the para
lyzed cord is often seen in cases of
esophageal or bronchogenic carcinoma,
involving the nerve at its point of origin
from the vagus. This partly lateralized
position has been reported for over a

century and was attributed by early ob
servers to a gradually progressive pa
ralysis of the adductor and abductor
muscles culminating in an intermediate
or "cadaveric" position of the cord.':"
Cricothyroid muscle (CT) activity was

generally overlooked as a source of
vocal cord adduction.

A later explanation is that of Hofer
who reported a cadaveric position in
each of two cases of bronchogenic car

cinoma; in one, carcinoma of the esoph
agus and in one, aortic aneurysm. In
these cases the left vagus nerve was

completely surrounded by cancer or,
. in the aneurysm, splintered out into

fine branches. Hofer observed that a

paralyzed vocal cord assumes the in
termediate position if the vagus nerve

is interrupted. If only the RLN is in

terrupted, however, the cord position
is paramedian. He proposed the ex

planation that tigrolytic degeneration
of the ganglion cells in the nucleus
ambiguus results from vagal interrup
tion, and that this might lead to paraly
sis of the cricothyroid muscle."

One major objection to this explana
tion is that the intermediate position
of the paralyzed cord may be observed
almost immediately after injury to the
motor nerve supply within the chest,
as after a cardiothoracic operation."
These patients are sometimes seen in
the recovery room completely aphonic
and unable to close the glottis enough
to prevent aspiration when swallowing
liquids. The recovery of vocal cord
function within a few weeks or months,
in many of these patients, also suggests
a cause that is mechanical or reflex
rather than degenerative.

The mechanical or reflex concept
gains further support from the observa
tions of Suzuki et al. who demonstrated
that the motor activity of the CT muscle
changes quickly in response to varia
tions in intrathoracic pressure. Whether
the source of afferent stimuli is in the

From the Section of Otolaryngology, Department of Surgery, Yale University School of
Medicine.
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lung or in the chest wall was not de
termined in that study.

If the regulatory mechanism depends
on pressure receptors within the lung it

self, then the CT muscle should be in
fluenced by the Hering-Breuer mechan
ism just as other respiratory muscles.
More important, an intact vagus nerve

would be essential for its function, since
it conveys the necessary afferent infor
mation from the lung to the central
nervous system.

The present study was undertaken to
determine whether vagal afferents origi
nating in the lung influence CT muscle
activity and, therefore, vocal cord posi
tion.

METIIODS

Thirty-one healthy adult cats weighing
more than 2 kg were anesthetized with intra
peritoneal pentobarbital sodium ( Nembu
tal®), dosage 25 to 35 mg/kg body weight.
A constant level of anesthesia was maintained
by subsequent injections. A median cervical
incision was performed to expose the larynx
and trachea. The sternohyoid and sternothy
roid muscles were removed for exposure of
the CT muscle. Electromyogram (EMG) of
the CT muscle was recorded by using special
spiral copper wire electrodes to eliminate
movement artifacts.

Both recurrent and vagus nerves were

freed of surrounding tissues very carefully so

as to avoid injury. For blocking the vagi,
topical anesthesia with 2% Xylocaine® was

used. Tension was applied by pulling the vagi
with thread. Pressure was applied by pinching
the nerve with fine forceps. Respiration was

monitored by recording the EMG of the ex

ternal intercostal muscles simultaneously with
that of the CT muscle.

The electrical activity of the CT muscle
and the external intercostal muscle was dis
played on Tektronix 561 and 564 oscillo
scopes after amplification by the Tektronix
122. Photographs of sweeps on the oscillo
scope were taken with the Grass camera.

RESULTS

Pressure on Ipsilateral, Contralateral
and Bilateral Vagus Nerves. A remark
able decrease in CT activity was ob
served during pressure applied to the
vagus. The decrease was most marked
when both vagi were compressed simul
taneously and least marked when the
contralateral vagus was compressed (22
of 31 cases) (Fig. 1).
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Fig. 1. Inhibition of cricothyroid mus

cle activity as a result of pressure applied
to the vagus in the lower neck. a) Upper
beams: EMG of external intercostal mus

cle; b) Lower beams: EMG of crico
thyroid muscle. A) Activity of cricothy
roid muscle after section of both RLN's
vagi are intact. B) Pressure applied to

ipsilateral vagus. C) Pressure applied to
contralateral vagus. D) Pressure applied
to both vagi.

Differences Between Tension and
Pressure. Tension, applied by pulling
the vagus with a thread, abolished
spontaneous activity in the CT muscle
but only while tension was being ap
plied. It had no inhibitory effect on

the activity during the ensuing inspira
tion, even with strong tension (Fig. 2).

Fig. 2. Inhibition of cricothyroid mus

cle activity by tension applied to ipsi
lateral vagus nerve. a) Upper beams:
EMG of external intercostal muscle; b)
Lower beams: EMG of cricothyroid mus

cle. (Solid lines show duration of ten
sion ) . A and B) Continuous recordings.
Note that cricothyroid activity is inhibited
only while tension is being applied to the
vagus. The ensuing inspiratory phase is
not affected.
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Fig. 3. Inhibition of cricothyroid mus

cle activity by pressure applied to ipsi
lateral vagus. (Solid line shows duration
of pressure). a ) Upper beams: external
intercostal muscle; b) Lower beams: cri
cothyroid muscle. A) Light pressure. B)
Strong pressure. Note that strong pressure
causes greater inhibition of cricothyroid
muscle activity while being applied and,
in addition, inhibition of the ensuing in
spiratory phase.

By contrast, pressure applied to the
ipsilateral vagus with a fine forceps in
hibited the ensuing activity of the CT
muscle for one or more inspiratory
phases, depending on the strength of
pressure (Figs. 3 and 4). If the forceps
pressure was sufficient to injure the
nerve there was permanent abolition of
CT activity.

Fig. 4. Prolonged inhibition of crico
thyroid muscle activity by strong pressure
applied to ipsilateral vagus nerve. (Solid
line indicates duration of pressure). A
and B) Continuous tracings. Note that
cricothyroid activity is abolished for four
inspiratory cycles.

Effect of Topical Anesthesia. Two
percent Xylocaine was carefully applied
to the vagus, so as not to affect other
nerves or the muscle itself. Activity of
the CT muscle disappeared for almost
two hours. A constant level of general
anesthesia was maintained during this
time, so that CT muscle activity re

turned to the same level 'after the effect

Fig. 5. Disappearance of cricothyroid
muscle activity after topical anesthesia
applied to ipsilateral vagus (2% Xylo
caine). a) Upper beams: EMG of exter
nal intercostal muscle; b) Lower beams:
EMG of cricothyroid muscle. A) Before
topical anesthesia. B) Immediately after
topical anesthesia. C) After two hours.

of the topical anesthesia had worn off
(Fig. 5).

Effect of Vagal Pressure on the Ac
tivity of the Cricothyroid Muscle In
duced by Obstruction of the Tracheal
Cannula. Respiratory activity of the
cricothyroid muscle shows a remark
able increase with artificially produced
dyspnea." If the tracheotomy cannula
was obstructed, cricothyroid muscle ac

tivity appeared within a second or two
and gradually increased. After about 60
seconds it became irregular and at the
same time it was observed that the
pC02 level had exceeded 40 mm Hg.
Although pressure applied to the vagus
reduced CT muscle activity when this

Fig. 6. Increased cricothyroid mus

cle activity with hypercapnia. a) Upper
beams: EMG of external intercostal mus

cle; b) Lower beams: EMG of cricothy
roid muscle. A) After tracheotomy ob
struction there is no cricothyroid activity
at moderate or deep anesthesia. B) After
about 70 seconds of obstruction, irregular
activity appeared in the cricothyroid mus

cle and persisted in spite of pressure ap
plied to the ipsilateral vagus nerve

throughout the duration of this tracing.
pC02 at this time was over 40, mm Hg.
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Fig. 7. Graph of activity shown in Fig.
6. Along the baseline: A) Immediately
after obstruction of the tracheal cannula
at deep levels of anesthesia. No activity
is seen at first in the cricothyroid muscle.
B) Spontaneous activity appearing in the
cricothyroid muscle can now be inhibited
by pressure on the ipsilateral vagus. C)
At about 70 seconds, the cricothyroid ac

tivity becomes irregular and is not in
fluenced by pressure on the vagus. Note
that pC02 levels during "C" are 40 mm

Hg or over.

Fig. B. Control of CT muscle activity
by hypercapnia. a) Upper beams: EMG
of right cricothyroid muscle; b) Middle
beams: EMG of external intercostal mus

cle; c) Lower beams: EMG of left crico
thyroid muscle. A) No activity of cri
cothyroid muscles immediately after tra

cheotomy and obstruction during deep
anesthesia. B) After 75 seconds irregu
lar activity appeared in the cricothyroid
muscle and persisted in spite of pressure
applied to the ipsilateral vagus. At this
time pC02 was over 40 mm Hg,

activity was regular, it had no effect on

CT activity once it had become irregu
lar. The regularity of CT activity was

closely related to pC02 levels (Figs. 6.
7,8 and 9).

Vocal Cord Position Related to Vagal
Afferents from the Thorax. Vocal cord
position was observed during these
vagus blocking maneuvers. First, the
cords were observed preoperatively.
With moderate or deep anesthesia vocal
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Fig. 9. Graph of case shown in Fig. B.
As in Fig. 7 the irregular contractions of
the cricothyroid muscle began after about
75 seconds and at the time that pC02 was

40 mm Hg or above. Again, the contrac
tions were not influenced by pressure on

the vagus under conditions of hyper
capnia.

cord position was almost intermediate,
with little respiratory movement. With
light anesthesia cord movement in
creased. The left RLN was then cut in
the neck, whereupon respiratory move

ments of the left vocal cord ceased
abruptly. The left vocal cord occupied
a paramedian position and EMG activ
ity of the CT muscle appeared. The
ipsilateral vagus was then compressed
with forceps, whereupon the CT ac

tivity stopped immediately and the
vocal cord moved to a more lateral
position (Fig. lOA and B).

The change in position of the vocal
cord is difficult to photograph, partly
because of the necessity of exposing the
glottis with a laryngoscope, a maneuver

which stretches and distorts the vocal
cords. For this reason, subglottal pres
sure was recorded in four cats after
bilateral RLN section as an indicator of
glottal area. When the CT muscle con

tracted, a difference of 12 mm H20 was

observed in subglottal pressure between
inspiration and expiration. When the
CT muscle was inactive, the pressure
difference never exceeded 6 mm H20.
As one would expect, glottal space de
creases when the CT muscle contracts

alone, and increases when it relaxes
(Fig. H).

DISCUSSION

The present study indicates that with
normal blood gases and with a uni-
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Fig. 10. Left: A) RLNs intact. Moderately deep anesthesia With no activity of
cricothyroid muscle (b). EMG of diaphragm shown in (a). B) Cricothyroid activity
appears as general anesthesia becomes light. Left RLN cut. Vocal cord moves closer
to midline. C) Ipsilateral vagus nerve now compressed. The cricothyroid activity abol
ished. Vocal cord moves to a more lateral position. Right: Vocal cord positions related
to tracings to the left.

Fig. 11. Variations in subglottal pres
sure during inhibition of cricothyroid
muscle activity. Both RLN are cut, tra
chea intact. Subglottal pressure measured
by needle inserted through anterior tra
cheal wall. a) EMG of cricothyroid mus

cle; b) EMG of internal intercostal
muscle, signalling expiration; c) sub
glottal pressure. A) Cricothyroid muscle
contracts during inspiration and subglottal
pressure drops 12 mm H20. B) The ipsi
lateral vagus nerve is being compressed
and cricothyroid activity is inhibited. Un
der these conditions subglottal pressure
drops only 6 mm H20.

lateral RLN paralysis, interruption of
the ipsilateral vagus in the chest or low
in the neck inactivates the CT muscle
and allows the vocal cord to assume a

morelateral position.
In the present study, blocking the

vagus produced entirely diHerent effects
in the activity of the CT muscle and of
the intercostal muscles. Whereas CT

activity was markedly depressed when
the vagus nerve was blocked low in the
neck, intercostal muscle activity was not
affected.

A more powerful regulatory influence
on the respiratory activity of the CT
muscle appears under abnormal condi
tions, with changes in the blood gases.
Whereas vagal blocking reduces CT
activity at normal levels of pC02 (25
mm Hg) it has no effect when pC02 is
40 mm Hg or more. It appears then
that as pC02 rises beyond normal
limits, the resultant chemical changes
in the blood exert a more powerful in
fluence on the respiratory center than
does information arising in pulmonary
pressure receptors.

Injuries or diseases which interrupt
the vagus in the neck or in the thorax
in such a way as to involve both the
recurrent and vagus nerves can result
in a paralysis of the vocal cord in a

partly abducted or intermediate posi
tion. This may be responsible for the
aphonia, aspiration and absence of
cough often observed in patients with
cancer of the upper esophagus or lung,
or in patients immediately after cardio
vascular operations.
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Vocal cord paralysis generally is a

sign of disease involving the recurrent

laryngeal nerve somewhere in its path
way from the jugular foramen to the
larynx. Less often, such paralysis rc

fleets central nervous system disease.
The causes and classification of vocal
cord paralysis have been discussed ex

tensively in the Iiterature.l-" Although
vocal cord paralysis is readily detected
by indirect laryngoscopy, thorough ex

amination may fail to. disclose the cause.

The outcome of patients with unilateral
vocal cord paralysis of undetermined
origin has been reported.s-" but the out
come of patients with bilateral vocal
cord paralysis of undetermined origin
has not been adequately studied. The
physician naturally wonders how thor
ough the clinical examination need be
in attempting to find a cause of the
vocal cord paralysis in such patients.
Hence, this study was undertaken to
assess, the incidence, clinical course, and
ultimate outcome of patients with bi
lateral vocal cord paralysis of undeter
mined cause.

In the 15 year period, 1956 through
1970, 1,088 patients with vocal cord
paralysis were seen at the Mayo Clinic.
Of these, 202 (18%) had bilateral pa
ralysis. In 13 (6% of 202), no cause for
the paralysis was found initially after
thorough examination (Table I). These
nine males and four females ranged

from 32 to 73 years of age with a

fairly equal distribution over the range.

TABLE I

CLASSIFICAnON OF VOCAL CORD
PARALYSIS ACCORDING TO CAUSE

Patients
Cause No. %

Thyroid operation 153 76
Cancer 17 B

Neurologic disease 13 6

Idiopathic 130 6
Cardiovascular 3 1
Trauma 2 1

Congenital 1 <1
Total 202

o Definite cause subsequently' found in
one, and probable cause in two others.

METHOD

All patients had general medical and neuro

logic examinations and laboratory studies con

sisting of a hemogram, urinalysis, fasting blood
sugar, serologic test for syphilis (VDRL ), and
thoracic roentgenogram. Most had determi
nations of blood urea nitrogen and serum

creatinine, electrolytes, and total and free
thyroxine. When indicated, esophagrams,
suspension laryngoscopy, bronchoscopy, and
esophagoscopy were performed. At bronchos
copy, secretions were aspirated for cytologic
study and cultures. When the VDRL was

positive or when central nervous system dis
ease was suspected, lumbar punctures were

performed and appropriate examinations of
the cerebrospinal fluid were performed.

In 11 cases, follow-up information
was obtained one to. ten years after
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diagnosis at this clinic. One patient
was lost to follow-up four months after
initial diagnosis, and no follow-up
could be obtained for another. The
following case reports illustrate perti
nent or unusual findings, particularly
in regard to the upper parts of the res

piratory and digestive systems.

REPORT OF CASES

Case 1. A 86-year-old male had had in

creasing exertional dyspnea and nocturnal
aerophagia for five years. He had smoked one

pack of cigarettes per day for most of his life.
According to the patient, direct laryngoscopy
one year after the onset of symptoms showed
paralysis of the left vocal cord. Indirect mir
ror examination of the larynx at this clinic
showed fixation of both vocal cords in the
paramedian position. No other abnormalities
were seen. Results of laboratory studies, in
cluding a thoracic roentgenogram, were nor

mal. Tomograms of the larynx and trachea
showed questionable thickening of soft tissues
in the region of the vocal cords. Direct
laryngoscopy and bronchoscopy showed only
the fixed vocal cords. Because his normal ac

tivities were uncompromised, the patient was

dismissed. He was advised to have complete
physical and laryngologic examinations at six
month intervals. His .condition was unchanged
nine years later.

Comment. This is a typical case of bilateral
vocal cord paralysis for which no cause could
be found.

Case 2. A 82-year-old geologist had noted
gradually increasing muscular weakness and
mild exertional dyspnea for four years. Be
cause of sudden onset of nonHuctuating
hoarseness, direct laryngoscopic examination
was performed; after this procedure, trache
otomy was required to relieve airway obstruc
tion. He then sought consultation at the Mayo
Clinic. On examination here, both vocal cords
were fixed in the midline. Results of neuro

logic and laboratory examinations. including
electromyographic studies of peripheral mus

cles, were normal. Although there was no

objective evidence for a diagnosis of my
asthenia gravis, subjective improvement in
breathing occurred after the administration
of edrophonium (Tensilon®). On the basis of
this response, he was treated for myasthenia
gravis.

He failed to return for regular examinations
but six years later he was referred for ary
tenoidectomy. His symptoms had not changed,
and both cords were immobile and in the
midline. Neurologic findings were again un

remarkable except for the vocal cord paralysis.
Suspension laryngoscopy was advised. A hard
mass was found in the postcricoid region and
a biopsy of it revealed grade 2 adenocystic
carcinoma. Laryngectomy was performed sub-
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sequently. Tumor was found involving the
inferior surfaces of both true vocal cords, most
of the subglottic region, and the right lobe of
the thyroid gland. He remained free of dis
ease for three years and then several sub
cutaneous nodules of tumor appeared around
the tracheal stoma. The area was tender and
painful, so cobalt-60 therapy was given, four
years after the diagnosis was made.

Comment. This is the only patient in the
group in whom a definite cause for the vocal
cord paralysis developed. In retrospect, the
direct laryngoscopic examination should have
been repeated when no objective evidence
for myasthenia gravis could be obtained. This
case also exemplifies the hazard of direct
laryngeal manipulation in patients with com

promised vocal cord function, namely, airway
obstruction which sometimes requires immedi
ate tracheal cannulation.

Case 8. A 60-year-old attorney had an

elective cholecystectomy under general anes

thesia ( cuffed endotracheal tube) at this
clinic. Increasing inspiratory stridor 15 to 20
minutes after extubation progressed to upper
airway obstruction, cyanosis, and respiratory
arrest. Ventilation with oxygen by mask and
administration of atropine and Prostigmin®
produced immediate relief of the airway ob
struction, and spontaneous respiration re

sumed. The patient noted the onset of ex

ertional dyspnea, wheezing, and a dry cough
shortly after dismissal from the hospital; two
and one-half years later, when he was hos
pitalized for treatment of bronchopneumonia,
audible stridor and hoarseness began.

At the time of examination here, three and
one-half years after the cholecystectomy, he
complained of persistence of symptoms as well
as copious clear sputum in the morning and
moderate dyspnea on exertion. Although in
direct mirror examination of the larynx one

year prior to the endotracheal intubation had
revealed nothing abnormal, examination now

showed complete paralysis of both vocal cords
in the paramedian position and a 8 mm glottic
space. Except for the vocal cord paralysis,
hypertension, and inguinal hernias, findings
on physical examination were unremarkable.
All laboratory values were normal except for
the serum creatinine which was 1.85 mg/IOO
ml, yresumably as the result of hypertensive
rena changes. A thoracic roentgenogram
showed left ventricular hypertrophy, un

changed since his first visit to this clinic. No

therapy for the vocal cord paralysis was ad
vised at that time.

The patient returned to this clinic for
elective herniorrhaphy five years after his first
visit. Bilateral vocal cord paralysis was again
noted. Thoracic roentgenograms and labora
tory data were unchanged. Operation was

performed with general anesthesia admin
istered by mask, and postoperative recovery
was uneventful.
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This patient may have had underlying but
asymptomatic vocal cord disease which first
became apparent after endotracheal intuba
tion. On the other hand, because the patient
had no laryngeal symptoms prior to endo
tracheal intubation, the vocal cord paralysis
could have been related to the intubation.
Symptoms of airway compromise began after
this and became worse during a respiratory
infection. Reexamination five years after
endotracheal intubation again showed the bi
lateral vocal cord paralysis.

Comment. When feasible, either local or

spinal anesthesia is advised in patients with
known bilateral vocal cord paralysis. Other
wise, the surgeon must be prepared to perform
a tracheotomy at the termination of the pro
cedure. The following case is illustrative.

Case 4. A 43-year-old female was hospital
ized for evaluation of exertional dyspnea,
hoarseness, and a persistent but nonproductive
cough. Her symptoms had begun three
months earlier during a febrile illness de
scribed as "the flu." No primary cardiac or

pulmonary disease was detected. All Iabora
tory studies, including thyroid scan, thoracic
roentgenograms, mediastinal tomograms, and
esophagram, gave normal results. Pulmonary
function data were compatible with a mild
obstructive ventilatory defect; on two occa

sions the maximum breathing capacity was

31% of predicted, while total vital capacity
was 109% of predicted. Indirect laryngoscopy

. showed complete midline paralysis of the
right vocal cord but some movement of the
left cord. These findings were confirmed at
direct laryngoscopy and no other laryngeal
abnormalities were noted, Postoperatively, a

tracheotomy was required to reestablish an

adequate airway. She was dismissed ten days
later with the tracheotomy tube in situ and
was referred to the Mayo Clinic for consulta
tion.

Except for bilateral midline vocal cord
paralysis, otolaryngologic and neurologic find
ings were unremarkable. The patient was ad
vised that arytenoidectomy could be con

sidered at a later date. At follow-up (by
letter) one year later, the tracheal tube had
been removed and she had made a partial
recovery. Dyspnea and hoarseness continue
to recur with upper respiratory infections.

Comment. Four other patients in this series
noted that their laryngeal symptoms followed
upper respiratory infection. One of these re

quired immediate hospitalization and trache
otomy for midline abductor paralysis and
severe respiratory distress. This patient re

gained partial vocal cord function, and the
tracheal tube was removed about six months
later. Three of these five patients recovered
partial vocal cord function within one year of
the onset of paralysis but two have shown
no improvement at .one, and one and one-half
years, respectively. One other patient has had

partial return of vocal cord function, making
a total of four in the entire series.

Case 5. For two months, a 74-year-Dld
male had had hoarseness and difficulty swal
lowing solids. These had begun immediately
after a three day febrile illness characterized
as "flu and chest cold." Hoarseness subse
quently progressed to aphonia. At direct
laryngoscopy, both vocal cords were fixed in
the cadaveric position. Other than the vocal
cord paralysis, there were no abnormal neuro

logic findings. Airway resistance was sympto
matically unchanged by edrophonium (Ten
silon ). Electromyographic studies of extremity
muscles showed normal conduction velocities
and distal motor latencies. Esophageal mo

tility studies showed much motor incoordina
tion and a weak upper sphincter. A serum

VDRL was reactive at one dilution. Cere
brospinal fluid was normal, and a Kolmer'
serologic test was negative. A thoracic roent

genogram was normal except for tenting of
the left hemidiaphragm, thought tD be due to
old pleural adhesions. Roentgenograms of the
skull were negative. Tracheobronchial aspira
tion and nasopharyngeal reflux of contrast
medium occurred with swallowing during an

esophagram. At bronchoscopy and esopha
goscopy, nothing was seen to explain the bi
lateral vocal cord paralysis.

The patient was advised to return in six
months for reexamination but has not been
seen since his initial examination.

Comment. This case illustrates the con

comitant occurrence of bilateral vocal cord
paralysis and primary upper esophageal dys
function.

Case 6. A 51-year-old female was first seen

at the MaYD Clinic for nervousness, fatigue,
migratory joint pains, and IDW grade fevers.
While complete examination failed to provide
a definite diagnosis, the symptoms suggested
early collagen disease. She returned four years
later, complaining of intermittent sensations
of a "lump in the throat," hoarseness, and
dyspnea on exertion which began after a

febrile illness three months earlier. When she
ate, nasopharyngeal regurgitation occurred
with ingestion of liquids, and solids met an

obstruction in the throat. She had noted a

4.5 kg (10 lb) weight loss.

Indirect laryngoscopy showed midline fixa
tion of the left vocal cord but normal move

ment of the right cord. There were no find
ings on physical examination tD explain the
cord paralysis. Laboratory studies, including
thoracic roentgenograms and protein electro
phoresis, gave normal results. Roentgeno
grams of the cervical region of the spinal
column and base of the skull demonstrated
narrowing of the fourth and fifth interspaces
and secondary hypertrophic changes. An
esophagram showed a small sliding hiatal
hernia. Neither subglottic nor endotracheo
bronchial disease was Found at bronchoscopy.
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The small hiatal hernia with minimal esopha
gitis was seen at esophagoscopy. Antacids and
bed elevation were prescribed for this and
she was dismissed.

She returned six months later because of
nocturnal aerophagia, increasing dyspnea on

exertion, stridor, and dysphonia. For two
months she had been unable to swallow solids
and had restricted her diet to soft foods and
liquids. The findings on physical examination
were suggestive of a brain stem lesion pro
ducing involvement of cranial nerves IX
and X bilaterally and cranial nerve XI on

the right. While the airway was adequate,
there was bilateral paramedian vocal cord
paralysis, weakness of the soft palate, and
weakness of the right sternocleidomastoid and
neck flexor muscles.

All laboratory studies, including a com

plete examination of cerebrospinal fluid, a

PBI determination, and serum thyroxines
(total and free), gave normal results. Electro
myographic studies of facial and extremity
muscles' were noncontributory. Esophageal
motility studies showed neuromuscular weak
ness of the upper esophagus and upper
sphincter as well as the presence of a

hiatal hernia. A myelogram and rhombo
encephalogram provided no evidence of tumor
and were normal. Reexamination six months
later provided no new findings and again
showed bilateral vocal cord paralysis.

Comment. Difficulty in swallowing experi
enced by patients with vocal cord paralysis
usually consists of episodes of choking and
coughing. This has been explained on the
basis of laryngeal spasm following aspiration
of food or liquids. However, in 4 of our 13
cases, primary esophageal dysfunction was

noted. It was documented in two by studies
of esophageal motility; in the other two, al
though motility studies were not done, esoph
agrams showed pharyngeal and esophageal
motor dysfunction as well as tracheobronchial
aspiration of contrast material.

DISCUSSION

A diagnosis of vocal cord paralysis of
undetermined origin requires that de
monstrable causes be excluded. How
thorough should the clinical examina
tion be in attempting to uncover known
causes? One patient with bilateral vocal
cord paralysis was excluded from the
study because a definite history of diph
theria in childhood was obtained, and

symptoms compatible with upper air

way obstruction began with that illness.
Basic procedures consist of a history,
physical examination, and a stereo

scopic roentgenogram of the thorax.
Although indirect laryngoscopy dis-
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closes the cord paralysis, it may be im

possible to visualize all areas of the
larynx, particularly the subglottic area,
in the presence of vocal cord paralysis.
In these cases, or when abnormalities
requiring biopsy are seen, direct laryn
goscopy should be performed. If roent

genographic examination of the thorax
discloses abnormal shadows, an inten
sive investigation, consisting of exami
nation of the sputum and bronchoscopy,
is indicated as emphasized by Huppler
et al."

Definite cause for the vocal cord
paralysis was found subsequently in one

(Case 2) of the 13 patients studied.
One patient (Case 6) was thought to
have slowly evolving central nervous

system (bulbar) disease after five years
of observation. Five patients associated
the onset of their laryngeal disease with
an upper respiratory infection; these
could be classified as "infectious" pa
ralyses' but we think that such cases

are best considered idiopathic until an

identifiable agent is directly associated
with the vocal cord paresis.

In Case 3 the first evidence of vocal
cord paralysis appeared after endo
tracheal intubation. To our knowledge,
the patient had had no laryngeal symp
toms prior to operation and had been
anesthetized via an endotracheal tube
with a cuffed balloon. The surgical pro
cedure did not involve the neck, and
there was no visible evidence of trauma
from the intubation. This patient there
fore fulfills the criteria for vocal cord
paralysis following endotracheal intuba
tion recently described by Hahn et a1.4
who reported five cases of unilateral
vocal cord paralysis. Based on a report
by Gould and Seldon" defective pneu
matic cuffs on the endotracheal tube
could be implicated; when inflated,
such cuffs are irregular and allow direct
compression of peripheral branches of
the recurrent laryngeal nerves by the
endotracheal tube itself or by the
smaller inflating tube. Other possible
causes are: 1) overextension of the neck
during intubation and operation; 2)
overexpansion of the cuff; 3) anatomic
variations and vulnerability of the
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nerve; 4) influence of muscle relaxants;
and 5) gas sterilization of the endo
tracheal tubes.4,5,7

Although the cases of Hahn et al.'
were unilateral vocal cord paralysis, it
would seem possible that terminal
branches of laryngeal nerves to both
vocal cords could be injured, particu
larly since there is marked variation in
the branching of the posterior (ab
ductor) branch of the recurrent laryn
geal nerve." Holley and Cildea" have
recently reported four cases of bilateral
vocal cord paralysis after endotracheal
intubation, but one patient had noted
symptoms of airway obstruction pre
operatively, two had had thyroidec
tomies, and one had had poliomyelitis.
The consideration that such patients,
including our patient, could have had
underlying but asymptomatic disease
related to vocal cord function should
not be overlooked.

Esophageal dysfunction, character
ized by swallowing difficulty without
choking and "weakness" of the upper
esophagus and up per esophageal
sphincter, appearing with bilateral
vocal cord paralysis, suggests that there
is disease concurrently involving cranial
nerves IX and X or the central nervous

system. In Case 6, clinical examination
showed bilateral involvement of cranial
nerves IX and X and probably XI, com

patible with central nervous svstem dis
ease originating in the bulbar area.

Motility studies" showing weakness of
the upper esophagus and upper sphinc
ter confirmed the clinical impression of
involvement of cranial nerve IX. There
was no evidence of central nervous sys
tem tumor, syphilis, metabolic disease,
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or exposure to toxic substances.

The presence of motor activity, albeit
weak, throughout the esophagus indi
cates that cranial nerves IX and X to
the esophagus are intact but does not
exclude partial loss of innervation. The
motor incoordination seen in Case 5
and during esophagrams in two other
patients with bilateral vocal cord pa
ralysis is also compatible with involve
ment of cranial nerves IX and X. It
appears that, at least in some patients
with concomitant vocal cord paralysis
and esophageal dysfuction, the common

origin is bulbar disease of unknown
etiology.

Treatment for bilateral vocal cord
paralysis of undetermined cause de
pends on the position of the vocal cord
and whether stridor is present. In gen
eral, if stridor is apparent during normal
activity, the glottic space is less than
3 mms and tracheotomy is required.
Five patients in this series required
tracheotomies; of these, two had ade
quate airways until direct laryngeal ex

amination precipitated complete upper
airway obstruction. In three, transoral
arytenoidectomy was performed and
the airway was permanently restored.
Four patients have had partial return
of vocal cord function, all within six
months of the onset of upper airway
symptoms. For this reason, patients
with bilateral cord paralysis of unde
termined cause are advised that laryn
geal function may return but that ary
tenoidectomy can be considered at a

later time, usually six months to one

year after onset of symptoms unless, of
course, either airway embarrassment
supervenes or recovery occurs.
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DISCUSSION

FRANCIS L. LEDERER, M.D.: Having stood
trial about six weeks ago, laryngeal paralysis
is very close to my heart. I think I should
share with you some aspects of our behavior
as physicians, what we say, what we write
and the way we discuss things. The case need
not be detailed. There is one aspect however
that came out of this same clinic reporting
here today that I should make known to you.

The deposition given by a member of this
clinic stated that in any case where the eti
ology was not recognized immediately, explor
atory surgery of the neck should be performed.
We went over our last 100 cases of recurrent

laryngeal paralysis and had found only three
cases of thyroid carcinoma, and the case in
point in this jury trial was one of them. There
fore, I was in a position to state to the jury
that the neck would have had to have been
explored 97 times unnecessarily.

I think these remarks by surgeons are ill
advised, and when we write up these cases,
we must have an awareness that these things
can come back to haunt us. I would urge the
authors to exercise due care and I would want
to exercise the same care in observation of re

current laryngeal paralysis, many of which
have obscure origins. Sometimes the origin is
never apparent in the lifetime of the clinician
and very frequently in the lifetime of the
patient. This is only one facet but it's a rather
traumatic experience and I would like to spare
the prospective defendant from this.

CHARLES M. NORRIS, M.D.: One aspect of
the problem of cord paralysis in which we

have recent interest in is the possible correla
tion of uncontrolled diabetes with cord pa
ralysis otherwise unexplained. The number of

cases we've seen is not large. I believe it's
seven at the moment; these have been in
stances in which thorough study, including
thyroid scan and the usual roentgen and endo
scopic studies were negative. They were uni
lateral cases except for one instance of bilateral
paralysis, and following control of diabetes
there was some return of function in three
cases.

Diabetes can be associated with motor

neuropathy as we all know and this may oc

casionally involve the motor nerves of the
larynx. I may have missed something in Dr.
Neel's beautiful slides and his very fine pres
entation, but I wonder if any of his patients
might have had diabetes previously unrecog
nized.

This certainly has been a very nice review
and I'm very pleased to have heard it.

H. BRYAN NEEL, M.D. (closing): I thank
you for the very kind comments. We did look
for diabetes, but most of the patients did not
have glucose tolerance tests. All of them had
fasting blood sugars and in no instance was

diabetes implicated. We were aware of the
reports associating diabetes and vocal cord
paralysis and had been looking for it, but in
none of our cases was diabetes implicated.

It has not been since 1955 that our unilateral
cases were reviewed by Huppler and Devine
and they made no comment concerning dia
betes. There were 181 idiopathic cases in the
group of 633, and I hope we'll have an op
portunity to review those charts, and also
undertake a more meticulous clinical study,
including in all examinations a glucose toler
ance test. Diabetes is certainly something that
should be looked for.
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The Combined Therapy Program, ini
tiated in the Department of Otolaryn
gology at The Mount Sinai Hospital in

1958, represents a long term unified and
uncompromising plan of preoperative
radiation and surgery for the treatment
of advanced cancer of the larynx and
laryngopharynx. A detailed discussion
of the protocol and statistical analysis
of the results of treatment is the subject
of another publication.'

In order to determine precisely the
effect of preoperative radiation, an ex

tensive histopathological study of re

sected larynges and neck specimens was

undertaken in 1961. These specimens
have been serially sectioned en bloc, in
the coronal plane, in celloidin, accord
ing to a modification of a technique
originally described by Tucker.f The
details of this technique have been pub
lished elsewhere." Each larynx studied
consisted of about 1,500 sections and
each radical neck yielded approximately
2,500 sections. Each section was cut at

approximately 20 microns in thickness
and every tenth section was stained
with hematoxylin and eosin and ex

amined. Thus, approximately 150 slides
were read for each larynx and approxi
mately 250 slides for each radical neck
specimen. In order to eliminate the
possibility of missing minute foci of can

cer in a specimen read as negative, early
in this study every fifth section was ex

amined if every tenth section showed no

evidence of cancer. It was learned that

no additional information could be ob
tained by studying every fifth section.
Each specimen was studied in its en

tirety by the pathologist in this program.

In this paper we present the findings
obtained from the histological examina
tions of the radiated laryngeal and radi
cal neck specimens studied. It is hoped
that this information will reveal the
accomplishments of preoperative radia
tion and show indications why pre
operative radiation provides advantages
to the combined therapy method.

METHODS

Between November 1958 and March 1,
1972, 64 patients were treated with combined
therapy. All patients were classified as Stage
III according to the VII International Congress
of Cancer on the basis of initial clinical evalu
ation. After reclassification according to the
criteria of the American Joint Committee for
Cancer Staging and End Results Rcportlng.s
there were 20 cases of Stage II (T2No ex

cluded), 12 cases Stage III and 32 cases Stage
IV. All patients had a biopsy proven diagnosis
of squamous cell carcinoma.

Combined therapy encompassed three dis
tinct but mutually dependent phases. The
first stage consisted of radiotherapy in the
form of 5,500 rads of cobalt 60 teletherapy
aimed at the primary tumor and neck by par
allel opposing portals given alternately to each
side of the neck over a five to six week period.
The second phase involved a three to six week
rest period to allow for healing of radiation
reactions. The third stage was the radical
surgical procedure which consisted of a wide
field laryngectomy, ipsilateral hemithyroidec
tomy and radical neck dissection. The extent
of the operation was determined by the pre-

From the Department of Otolaryngology, The Mount Sinai Medical Center, New York, N.Y.
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radiation clinical examination using drawn
maps and the radical procedure was performed
as if no radiation had been given. A contra
lateral neck dissection was done whenever
indicated.

This report will be concerned with the his
tological studies and evaluation of 26 larynges
and 21 radical neck specimens.

RESULTS

Studies Of Laryngeal Specimens. The
larynges of 26 patients treated by com

bined therapy were serially sectioned
and studied according to the methods
described. Thirteen patients showed no

gross evidence of tumor on indirect
laryngoscopy after radiation. Eight of
these extirpated larynges, however, had
cancer foci on serial section, while three
showed evidence of destroyed cancer

and there was no indication of any
cancer in two specimens. There were

nine patients who, in our opinion, pre
sented clinical evidence of residual
tumor after radiation. Eight of these
larynges did reveal residual cancer, but
one specimen contained destroyed can

cer. The presence or absence of cancer

could not be determined clinically in
four patients. Of these, one larynx har
bored microscopic evidence of residual
tumor and three revealed destroyed
cancer remnants on serial section. Thus,
of the 26 serially sectioned larynges, 17
revealed residual cancer, seven showed
evidence of destroyed cancer, and two
showed no evidence of any cancer

(Table I). From this analysis it can be
seen that nine of the 26 larynges were

sterilized by radiation. In other words,
our histopathological examinations in-

TABLE I

SUMMARY OF SERIALLY SECTIONED
LARYNGES (26)

Residual cancer 17

Destroyed cancer 7
No evidence of any cancer 2

DISTRIBUTION OF

STERILIZED LARYNGES

9 of 26 = 34.6%
Stage II 4 of 9 = 44%
Stage III 2 of 7 = 29%
Stage IV 3 of 10 = 30%

149

Fig. 1. A nest of residual cancer be
neath an intact mucous membrane.

dicated that 34.6% of the larynges stud
ied were free from residual cancer after
radiation. It is of interest that four of
the sterilized larynges were from Stage
II (four of nine or 44%) of the American
Classification, two from Stage III (two
of seven or 29%) and three from Stage
IV (three of ten or 30% ). It is of further
importance that of the two sterilized
larynges in Stage IV and the one in

Stage III, the corresponding radical
neck specimens contained evidence of
metastatic cancer in lymph nodes.

The type of response of the tumor to

radiation, as observed histologically, has
considerable clinical significance. There
were 17 larynges with residual tumor
which appeared most often as very
small nests of cells scattered anywhere
at random throughout the original
tumor site. These islands were fre
quently found at a distance beneath
intact mucous membranes ( Fig. 1 ) .
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Fig. 2. Necrotic cancer represented by keratinous debris.

TABLE II

SIZE OF RESIDUAL TUMOR
ON SERIAL SECTION

o - 0.5 mm 1

0.5 - 1 mm 4
1 - 5 mm 7
5 - 10 mm 1

More than 10 mm 4

These nests were abundant, of variable
size, often as small as 0.5 mm or even

less (Table II). The widespread dis
tribution of the tumor nests contradicts
the suggestion of many that cancer re

sponds to radiation in a centripetal
fashion, leaving a central care of tumor.

The serial section studies have been
most informative as to the nature of the
radiobiologic process involved in the
destruction of laryngeal. cancer. The
radiation effects on the tumor ranged
from intracellular changes in architec
ture to complete cellular obliteration by
fibrous tissue. Initially, tumor cells were

seen with pyknotic irregular nuclei and
associated cytoplasmic vacuolization. A
further stage of cellular deterioration
resulted in lass of nuclei and cytoplasm,
farming empty or "ghost" cells. When
complete destruction of the cancer cells
occurred, a core of keratinous debris
remained (Fig. 2). As a response to.

cellular destruction, a tissue reaction
composed of histiocyte and multi
nucleated fareign body giant cells
eventuated, which surrounded the ker
atinous material, the so-called "tomb
stone granuloma" (Fig. 3). The end
stage of the radiation reaction consisted
of complete replacement of necrotic
cancer foci with fibrous tissue. The
fibrosis seen had replaced all the mus

cle, mucus glands and connective tissues
that previously were infiltrated with
cancer (Fig. 4).

There have been several interesting
incidental pathologic findings seen in
the noncancerous bearing hast tissues
of the irradiated larynges. The occur

rence of extensive mucosal melanosis
in one specimen," and the observation
of paraganglia in multiple specimens"
have been the subjects of ather publica
tions,

Studies Of Radical Neck Specimens.
Twenty-one radical neck specimens
were serially sectioned. There were 16
specimens with clinically palpable
nodes (obligatory neck dissections) and
five with no palpable nodes (elective
neck dissections) prior to radiation. Ten
of the 16 specimens with palpable nodes
showed histological evidence of meta-
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Fig. 3. Central core of keratinous material surrounded by multinucleated foreign
body giant cells, "Tombstone Granuloma."

Fig. 4. Replacement of previous cancer by scar tissue.

static cancer; seven revealed cancer

cells and three destroyed cancer. The
other six specimens had no evidence of
any cancer on serial sections. Of the
five elective neck specimens, four
showed no evidence of any cancer while
one specimen contained a lymph node
with microscopic evidence of cancer

cells (Table III).
The above analysis revealed that

there were ten neck specimens which
lacked any evidence of cancer on serial
section. Four of these were elective
neck specimens and it is presumed that
these specimens never harbored occult
cancerous nodes. The other six were

obligatory neck dissections, and in this

group the absence of any cancer implies
that these nodes were either inflamma

tory or the metastatic cancer left no
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TABLE III

SERIAL SECTIONED RADICAL

NECK DISSECTION SPECIMENS: 21 ( 20 PATIENTS)

Clinically palpable nodes preradiat_io�
No. clinical palpable nodes preradiation
Of 16 neck specimens with clinically
palpable nodes preradiation

Palpable nodes postradiation
No palpable nodes postradiation
On serial section

Cancer 7

Destroyed cancer 3

No evidence of
any cancer 6

Of 5 neck specimens with no clinically
palpable nodes preradiation (elective necks)

On serial section

Cancer

Destroyed cancer

No evidence of
any cancer

histological evidence of its previous ex

istence (Table IV).
It should be stressed that in all the

radical necks studied no evidence of any
cancer was found outside the lymph
nodes. This observation assumes im

portance when one considers the effect
of preoperative radiation on the inci
dence of cervical recurrences. Table V
lists all the cervical recurrences among
64 patients in the Combined Therapy
Program. In this series there were 44
patients with clinically palpable nodes
on initial examination. Six patients in
this group developed cervical recur

rence, a 14% recurrence rate (Table VI) .

TABLE IV

SUMMARY OF RADICAL NECK
DISSECTION SPECIMENS (21)

Obligatory 16
Elective 5

On serial section
Cancer

Destroyed cancer

8 ( 1 elective
3 of 11

histologically
positive)

No evidence of
any cancer 10 ( 4. elective

6 obligatory)

16
5

11
5

1
o

4

If one recognizes that clinically pal
pable neck masses occasionally repre
sent inflammatory nodes, it would be
important to consider cervical recur

rence rates among those patients whose
neck specimens contained histological
proof of cancer. For. this study, a re�iew
of both serially sectioned and routmely
processed neck specimens revealed a

total of 32 patients with histological
evidence or cancer in cervical nodes.
The neck recurrence rate for this group
was 19% (6 of 32, Table VII).

DISCUSSION

The survival rates of patients with
advanced cancer of the larynx and
laryngopharynx treated with combined
therapy have been gratifying. The good
results seen in the American Classifica
tion Stage IV cases have been the sub
ject of much discussion. We believe that
the success achieved in the program has
been due to two main factors: 1) the
use of high dosage preoperative radi
ation, and 2) a uniform, consistent and
uncompromising method of therapy.

The histological study of our larynges
strongly suggests that the absence of
gross tumor in the larynx on clinical ex-
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TABLE V

CERVICAL RECURRENCE, 64 PATIENTS

Number Percent

Ipsilateral cervical recurrence

Contralateral cervical recurrence

Both ipsilateral and contralateral recurrence

Total

2
3
1
6

3.1%
4.7%
1.6%
9.4%

1 patient with ipsilateral cervical recurrence also had distant metastases.

1 patient with contralateral cervical recurrence also had distant metastases.

amination after radiation does not pre
clude the existence of residual cancer.

As has already been indicated, of 13
larynges which grossly appeared free
of cancer after radiation, eight showed
residual tumor on histological sections.
Thus, our serial section studies demon
strate that a negative appearing larynx
after radiation can be deceptive and,
consequently, a decision not to perform
radical surgery can prove disadvan
tageous to the patient. The fact that
the residual nests of tumor were often
too small to be seen by the naked eye
and that these foci were found under

TABLE VI

CERVICAL RECURRENCE
44 PATIENTS WITH CLINICALLY

PALPABLE NODES

Cern.
Stage Cases Recur. %

III 12 1 8.5

IV 32 5 15.6

Combined
Total 44 6 13.6

TABLE VII

CERVICAL RECURRENCE
32 PATIENTS WITH

HISTOLOGICALLY PROVED
METASTATIC NODES

Cerv
Stage Cases Recur. %

II 2 0 0

III 7 1 15

IV 23 5 22

(Two patients with
distant metastases)

Total 32 6 19

intact mucous membranes justifies the
need to perform surgery on all cases.

In addition, cell viability studies using
tritiated thymidine have shown that
DNA activity occurred in these cancer

nests after 5,500 rads had been ad
ministered;7 also, mitotic figures have
been demonstrated in cancer cells after
this dosage was given.

The observation that residual squa
mous cell carcinoma appeared in radi
ated larynges as small nests of cells
distributed randomly throughout the
original tumor bed further emphasizes
the necessity to remove the same

amount of tissue as if no radiation had
been given. Maps drawn from the pre
radiation examination should be used
for this purpose. These findings indicate
that radiation does not cause a cen

tripetal regression of the tumor and
emphasizes that surgery can never be
reduced in its extent. We feel that our

strict adherence to this policy has
played a significant role in improving
the survival rates of our patients.

Another area of interest has been the
effect of preoperative radiation on cer

vical recurrences. We believe that com

bined therapy with tumoricidal doses
of preoperative radiation contributes to

greater cure rates by reducing the in
cidence of cervical recurrences. The
14% neck recurrence rate among six
patients of 44 with clinically palpable
nodes prior to treatment tends to sub
stantiate Strong and co-workers's find
ings of a reduced cervical recurrence

rate in patients who received preopera
tive radiation as part of the treatment of
various primary head and neck cancers.

In their series, the recurrence rate was
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22% in patients treated with moderately
high dosages of preoperative radiation
(2,000 rads given over five successive

days), versus a 33% neck recurrence rate
in nonradiated patients.

The cervical recurrence rate among
patients classified as Stage IV by the
American Joint Committee for Cancer
Staging and End Results Reporting is
16% (5 of 32). This is substantially
lower than Ogura and Billers'? recent

finding of a 46% recurrence rate (6 of 13
patients) in their retrospective study of
Stage IV patients receiving 1,500 to

3,000 rads of preoperative radiation in
the treatment of advanced cancer of the
larynx and laryngopharynx.

As already stated, it is important
to consider cervical recurrence rates

among those patients whose neck speci
mens contained histological evidence of
cancer. There were 32 patients in this
category and the cervical recurrence

rate was 19% (6 of 32). Table VII also
shows the recurrence rate to be 22% for
Stage IV cases. Again, these results
compare favorably with Strong and co

workers who reported a 50% recurrence

rate in nonradiated patients and a 31%
recurrence rate in the radiated group,
realizing that their cases represented a

variety of head and neck cancers.

The histological findings of our seri

ally sectioned specimens seem to offer

possible explanations for our good re

sults. While we have seen areas of
apparently typical squamous cell cancer

in radiated cervical lymph nodes, the

great majority of cancer foci seen in
nodes is either necrotic or encapsulated
in fibrous tissue. We postulate that
higher dosages produce more of these
advanced radiation effects, and thus
provides greater protection against local
spread within the host tissues.

In view of the findings of our serial
sections, it might be contended, and

correctly so, that we have removed a

number of larynges free from cancer.

The observation of histologically steril
ized cancer in radiated larynges has
been reported by other investigators.'?
and has been one reason for the concept
of treating only with radiation and fol
lowing with surgery if recurrent disease
appears. However, as stated previously,
in the two serially sectioned larynges in
which no cancer could be found and in
one larynx with destroyed cancer, the
corresponding serially sectioned radical
neck specimens contained cancer cells.
We believe that this observation is
highly significant as it serves to empha
size our contention that it is virtually
impossible to predict clinically who will
be spared from developing recurrence

or metastatic disease. Furthermore, it
is well known that the salvage rate is

markedly diminished for the treatment

of recurrences.

It is our opinion that our study offers
sufficient evidence to warrant continu
ation of our protocol. However, review
of our material has made us realize that
this study has presented a number of
provocative and important issues which
are related to the concept of high
dosage preoperative radiation. They are

1) the finding of sterilized larynges in
34% of serially sectioned specimens and
their relatively uniform distribution
among Stage II, III and IV; 2) the
random distribution of residual cancer

nests throughout the original tumor bed
after radiation; 3) the presence of
metastatic cancer in the radical neck
specimens of three associated sterilized
larynges; 4) the observation that radia
tion sterilized three of eleven histologi
cally proven positive neck specimens,
and 5) the dose related effect of radia
tion on the incidence of neck recur

rence. Accordingly, we have decided to
continue our histological study so that
we can ultimately analyze a higher per
centage of radiated larynges and related
radical neck specimens.

FIFTH AVE.AND 100TH Sr., NEW YORK, N. Y. 10029
Dr. Zak is Attending Pathologist at Methodist Hospital in Brooklyn, N. Y.
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DISCUSSION

DANIEL MILLER, M.D.: I feel like the In
ternal Revenue Service following Dr. Goldman
around from the Triological to here, but I
must confess as a result of a few slides I will
show you, his skirts are really clean! We are

quite impressed with what Dr. Goldman has
contributed to this field.

There is a prognostic value to one section of
his paper which I'd like to discuss briefly
and that relates to the significance of the nodes,
whether histologically positive or negative.

( Slide) - This is a series which we present
only briefly. What I want to say about the
nodes is that if you have a patient with supra
glottic carcinoma with N-O nodes he has a

70% chance for cure. With N-1 it is reduced
to 50% chance for cure, but when we find
nodes that are N-2 and N-3 (15 in our series),
as we add these up, only 20% in this group
actually were cured. So we have a much better
chance of cure with N-O or N-1 nodes.

What happened to these clinically positive
nodes? As Dr. Goldman has so well shown,
if you look at the clinical staging, N-O which
is when the clinical observer did not feel there
were any nodes present, he called it N-O. As
you see at neck surgery 48 were still N-O
but 12 were found to be positive, and this
slide shows that 56 of 80, or 70% of this
group, were cured despite the histology of
the nodes. This is an important figure for
prognostication for cure as we shall show now.

We find in 50 clinical N-1 patients, where
palpation revealed definite nodes, there were

32 positive of these 50 at the surgically re

coved specimen, and 18 were found to be
negative nodes. Now Dr. Goldman has in-

ferred that some of these may have been
inflammatory, and they very well may have
been, but if we extrapolate about 20% clinical
palpation error here, we still have a very fair
number of nodes that were sterilized by radi
ation therapy, and we used only 4500 r in
our specimens.

( Slide) - And, here to show there is less
significance to the finding of the histological
status of the primary prognostically versus the
finding of positive nodes, we note that in those
patients with positive residual primary and
residual positive nodes, we had only a 33%
cure rate.

If we had no residual positive primary, but
a positive node, the figure was still only 37%.
If we had a positive residual primary and
negative nodes, it is a significantly different
matter. The presence of tumor still in the
nodes is still the most important thing, because
even with the primary still being residual,
plus negative nodes, we had a 68% cure date.
If both nodes and primary were negative, the
cure rate for supraglottic carcinoma rose to
86%.

What we have found here in this brief re

view is that if the clinically palpable nodes
in the specimen were sterilized by radiation,
the chances are that you have double the
chance for a cure - that is, if the nodes were

made negative rather than if they were still
positive. From our studies 34% of the patients
with nodes that were still positive at surgery,
and 74% whose nodes were or had been made
negative were cured. One can be assurred that
the chance of cure as a result of this study is
twice that than if the radiotherapist had steril-
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ized the nodes with irradiation, or they were

negative at the onset.

Therefore, to go back to Dr. Goldman's
premise: preoperative radiation has a definite
curative effect on the neck specimen even

with involved nodes, as well as on the primary.
His report is significant proof for the con

tinuation of this work.

JOHN A. KIRCHNER, M.D.: I have just one

question. I really enjoyed these papers and
I have to congratulate Dr. Goldman on his
beautiful sections, and both essayists on their
follow-ups and studies. I'd like to ask how
ever what is a sterilized larynx? What, Dr.
Miller, are sterilized nodes? I've been im
pressed with one thing as I've looked through
my own sections, that if you find nests of
obvious cancer cells, then you have something
definite. If you don't find nests of cancer

cells, you really don't know anything! You
can't say there is no cancer there. What is a

sterilized larynx? Is this a larynx where not

a single cell was found, or is this a larynx
where "burned-out" cancer cells were found?

I particularly liked Dan Miller's follow-up
because the only thing that counts in cancer

is whether your patient is alive at five years
without cancer, regardless of what your sec

tions show.

I think these sections are very important. I'm
doing it myself and I'm very much impressed
with the information we're getting, but can

we really say that a T3 or T4 lesion has been
cured by radiotherapy?

JOSEPH L. GOLDMAN, M.D. (closing): I ap
preciate Dr. Miller's and Dr. Kirchner's com

ments. What is a sterilized larynx? We tried
to show a number of sections that we studied
and we believe that if you examine every tenth
section and do not find any cancer cells, no

cancer is present. We can also prove this
mathematically. First we examined every fifth
section, but we found this was unnecessary.
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The use of preoperative radiotherapy
in the treatment of certain head and
neck neoplasms has became standard
therapy in many centers today, Al
though controversy still exists as to the
exact dosage of preoperative radiation
to be used, it is generally felt that use

of a combination of radiation therapy
and surgery in treating certain head and
neck neoplasms may result in improved
survival rates. Attendant with the use

of combined therapy has been an in
crease in postoperative cornplications.t"
This paper reviews our experience with
postoperative morbidity in patients who
have been treated with combined ther
apy. Our methods of preventing the
complications, and their management
when they occur, will be presented.

Combined therapy in this institution
consists of a planned preoperative
course of Cobalt 60 therapy in a dosage
of 4400 to 4600 rads given in Four ta five
weeks, followed by surgical resection
four weeks later. The surgical resection
margins are planned prior ta initiating
radiation therapy. Neither the dosage
used, nor the resection margins are al
tered by the tumor response to radio
therapy.

CASE MATERIAL

The records of 193 patients under
gaing combined therapy far carcinoma
of the oral cavity and laryngopharynx
from 1965 to 1971 were studied. This
included 129 patients with oral cavity
neoplasms and 64 patients with neo-

plasms of the laryngopharynx, All pa
tients received 4400 to 4600 rads
through parallel opposed fields, ranging
in size from 8 x 10 em to 10 x 17 em.

Cobalt 60 was used in all patients. In
itially, the radiation fields included only
the primary tumor and adjacent neck.
As our therapy evolved, however, the
fields were enlarged to include the en

tire neck regardless of the presence of
nodal disease. Patients who received
initial radiation therapy elsewhere, or

whose initial therapy was far cure, were

excluded from this study. All patients
subsequently underwent en bloc surgi
cal resection of the primary neoplasm
along with the ipsilateral neck dissec
tion four to five weeks following cam

pletion of radiation therapy.
COMPLICATIONS

A total of 60 patients developed major
complications, Of caurse, mare than one

complication was present in many pa
tients. Table I lists the complications
and the frequency of their occurrence.

TABLE I

MAJOR COMPLICATIONS

Oral Laryngo-
Cavity pharynx Total

Wound Infection 15 25 40 (21%)
Fistula 14 23 37 (19%)
Flap Necrosis 9 13 22 (12%)
Carotid Rupture 0 5 5 ( 3%)
Osteoradionecrosis 6 1 6 ( 3%)

Total Major Complications 110
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Wound Infection. This was the most
common complication seen in our pa
tient population, occurring in 40 of the
193 patients. Wound infection is here
defined as a collection of pus beneath
the flaps. Patients who subsequently
developed a fistula, flap necrosis or

carotid rupture are also tabulated in the
group with wound infections, as the in
fection usually preceded the more seri
ous complication.

Pseudomonas aeruginosa was the
most commonly cultured organism, fol
lowed closely by Staphylococcus aureus

and Klebsiella-Aerobacter. The close
association of infection with more seri
ous complications is evidenced by the
finding that in only eight patients was

a wound infection present without a

subsequent fistula or flap necrosis.

Fistula. A salivary fistula developed
in 37 of the 193 patients. Fistula forma
tion occurred much more frequently in

patients following laryngopharyngec
tomy or resections of part of the
pharynx than following resection of a

portion of the oral cavity. Salivary leak
age beneath the flaps no doubt pre
disposed to fistula formation. Salivary
leak may be secondary to an inadequate
mucosal closure, excessive tension at the
suture line, or stress to the suture line
on deglutition. Table II presents the
time of fistula formation in our patients.
The high number of fistulas which ap-

TABLE II

FISTULA FORMATION
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peared after the tenth postoperative day
may be related to delayed healing fol
lowing irradiation.

Flap Necrosis. Extensive necrosis of
neck flaps occurred in 22 of the 193
patients. Extensive is here defined as

tissue loss greater than 2 x 2 em. Ten of
these patients also had an associated
pharyngo-cutaneous fistula. Flap ne

crosis was associated with a preexisting
infection in 19 of the 22 patients. In the
other three patients, extensive areas of
dry necrosis developed in previously
seated flaps.

Carotid Rupture. Spontaneous carotid
rupture occurred in five patients. A
pharyngo-cutaneous fistula was present
in all patients at the time of the carotid
rupture. One patient died during the
acute episode, while the other four
patients were treated with emergency
ligation of the common carotid artery
without neurologic sequelae. In all five
patients, a dermis graft had been used
to cover the carotid at the time of re

section.

Osteoradionecrosis occurred in six

patients in this series. In five of the
patients, the primary resection included
a portion of the mandible. The sixth
patient developed a sequestrum ex

truding through the skin two years
posttherapy.

ADDITIONAL COMPLICATIONS

Additional complications included a

chylous fistula in three patients, and
flap hematoma in two patients. One
patient died of a cardiovascular acci
dent on the sixth postoperative day,
while two patients died of pneumonia
during radiation therapy. An additional
complication which is not necessarily
related to combined therapy but which
was noted in ten patients, was institu
tionalization for alcoholism during the
first postoperative year.

DISCUSSION

Because of the high incidence of com

plications in our combined therapy pa
tients, a number of techniques have
evolved which are designed to reduce
the complication rate.



ORAL AND PHARYNGEAL NEOPLASMS

The maintenance of good oral hy
giene is of paramount importance in
the combined therapy patients. Oral
moniliasis, mucositis, xerostomia, dental
caries, and osteoradionecrosis are all
adverse effects of irradiation of the oral
cavity. Prior to initiating radiation
therapy, all patients undergo a complete
dental examination consisting of a) a

radiographic examination, b) visual and
digital examination of the soft tissue,
c) charting of teeth, restorations, carious
lesions, and periodontal pockets, and d)
evaluation of patient's past home care,
and psychological attitude toward
maintaining optimum oral hygiene. The
majority of the patients included in this
study underwent a full mouth tooth
extraction prior to initiation of radiation
therapy. Radiation therapy is not
started until five to seven days post
extraction to allow for soft tissue closure
over the exposed mandibular bone.

In the past two years we have modi
fied our dental treatment plan to allow
for retention of teeth not in the direct
beam of the radiation field if they are

physiologically sound, i.e., no evidence
clinically or radiographically of disease
of the tooth itself or the supporting
structures. The patient must also show
evidence of the proper motivation to
follow a home treatment plan, consisting
of daily home fluoride treatment with
fluoride gel, monthly dental examina
tions with application of a more con

centrated fluoride solution, and immedi
ate treatment of any carious lesions
which appear.

During the hospital treatment period
the patient receives conservative peri
odontal treatment including removal of
all local irritants and topical fluoride
application as part of the prophylaxis
procedure. Whenever possible, a careful
attempt is made to shape the upper
margin of the radiation field in such a

way that some salivary tissue is outside
of the direct field. It is our opinion that
with improved radiation techniques and
proper dental management, many teeth
may be saved to aid the patient in post
operative rehabilitation.
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All patients are maintained on a high
calorie, high protein diet and their
weight is monitored twice weekly dur
ing radiation therapy. Patients not

maintaining their weight are supple
mented with nasogastric tube feedings
of a balanced formula. Patients are also
monitored during the interval between
completion of radiation therapy and
surgery. Any patient not maintaining
his weight or oral hygiene is admitted
for dietary supplementation.

Antibiotics are started preoperatively
to establish a therapeutic blood level at
the time of surgery, and are continued
in the postoperative period for seven to
ten days.

The hypopharynx and oral cavity are
closed in three layers without tension.

Regional flaps are used when necessary
to obtain good closure without tension.
A forehead flap is our choice in the oral
cavity, and a deltopectoral flap is the
most frequently used for closure of
large hypopharyngeal defects.

We feel that carotid coverage is man

datory in postirradiation patients. A
levator muscle swing was employed
early in our series. For the past several
years we have used dermis graft ex

clusively, covering the entire length of
the carotid artery.

Hemovac suction drainage is used in
all patients undergoing an extensive

surgical resection. During the first 48
hours postoperatively the drainage sys
tem is carefully monitored and the flaps
palpated for evidence of hematoma
formation. A collection of fluid beneath
the flap in this critical period, if al
lowed to remain, will usually result in
an extensive wound infection. Should
a hematoma develop, the patient should
be returned to the operating room and
the hematoma evacuated. Small collec
tions of fluid which develop later in the
postoperative course are usually not as

serious, and may be evacuated by as

piration or placement of a small penrose
drain.

A nasogastric tube is inserted prior
to the surgical procedure and is used
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TABLE III

PATIENTS WITH POSTOPERATIVE COMPLICATIONS

·1965 19671966

for tube feedings in the postoperative
period. This decreases stress to the
suture line and is continued for at least
ten days.

Skin sutures are left in place for 12
to 14 days. If any evidence of a wound
infection is present, the sutures may be
left even longer, as wound dehiscence
may occur even after 14 days in the
presence of infection.

TREATMENT

Despite the use of the methods de
scribed above, complications did occur.

Our present treatment regimen is out
lined below.

Wound infection: Wound infections
are treated with time-honored methods;
establish adequate drainage, provide
local wound debridement, and establish
therapeutic levels of culture-specific
antibiotics.

Fistula: Most fistulas close spontane
ously with meticulous wound care and
diverting oral intake. Adequate dietary
intake may be maintained by naso

gastric tube feeding. Persistent fistulas
are closed using regional pedicle flaps
from outside the radiation field. The
use of small local flaps of irradiated
tissue alone is rarely successful.

Flap necrosis: Small areas of tissue
loss will frequently close spontaneously.
Areas of flap loss which expose the
dermis graft covering the carotid artery,

1968 1970 19711969

heal by reepithelialization of the ex
posed dermis. Though quite sizeable
areas of necrosis will eventually heal,
much hospitalization time may be saved
by covering the defect with a pedicle
flap. In our series of 22 flap sloughs, 12
of the patients went on to spontaneous
healing, while ten required either a split
thickness skin graft or a pedicle flap.

Carotid rupture: Spontaneous carotid
rupture is usually heralded by a small
warning bleed prior to the major rup
ture. At the time of the warning bleed
or when the patient has a large area of
carotid artery exposed, a carotid rupture
protocol is instigated. A cuff is placed
on the patient's tracheotomy or laryn
gectomy tube and a Lore adaptor is
inserted. The nursing personnel are

advised of the impending emergency
and cross-matched blood is readied. A
surgical ligation pack is kept at the
patient's bedside. Should a carotid rup
ture occur, bleeding is controlled with
digital pressure and the patient is taken
immediately to the operating room. The
artery is ligated well above and below
the rupture site. The four patients in
this series who survived the acute epi
sode, lived an average of 11 months
with no neurologic deficit. This sug
gests that salvage of these patients is
worthwhile.

Osteoradionecrosis: A strict "hands
off" principle is essential in dealing with
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this very difficult complication. Good
oral hygiene and maintenance of
proper nutrition are important, as the
bone is allowed to sequestrate spon
taneously. Active debridement of bone
may result in a progression of necrosis,
and eventually loss of the entire man

dible. Following sequestration, the de
fect is covered with a regional £lap when
necessary.

Table III presents the percentage of
patients experiencing postoperative
complications for the years 1965 through
1971. With the evolution of the tech
niques outlined above, our complication
rate has decreased from a high of 45%
to its present level of 28%.

Although preoperative radiation of
4400 to 4600 rads is associated with an

increased complication rate, we feel
that this may be reduced to an accept
able level by meticulous preoperative,
intraoperative, and postoperative care.
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SUMMARY

The complications occurring in 193
patients undergoing combined therapy
for carcinoma of the oral cavity and
laryngopharynx are presented. All pa
tients had received 4400 to 4600 rads
of planned preoperative irradiation fol
lowed by surgical resection of the
primary tumor and ipsilateral neck.
Sixty patients (31%) developed signifi
cant postoperative complications. Sig
nificant is defined as that causing
prolonged hospitalization. Wound in
fection was the most common compli
cation, followed by fistula formation,
£lap necrosis, and carotid rupture. Meth
ods used to prevent the development of
complications are described, and the
management of complications that do
occur are outlined. The importance of
close cooperation between the otolaryn
gologist, radiologist and dentist han
dling these problems is stressed.
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DISCUSSION

DOUGLAS BRYCE, M.D.:I would like to com

pliment the speaker on this presentation. I
think it's interesting because a little earlier this
week, we heard three presentations in which
preoperative radiotherapy apparently caused
no troubles. I commented this was not our

experience. I see that it's not the experience of
this reporting group.

I think we tend sometimes to forget that
before radiotherapy was used preoperatively
there were complications of fistula, necrosis,

and infection. I think it would be important
to find a series that could be compared with
this type of report to see how much the radi
ation can be blamed for these problems.

In our experience the complication rate with
planned preoperative radiotherapy is not nearly
as high or as serious as that when surgery is
carried out many months after radiotherapy,
and when it is not carried out as a planned
procedure.
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Some degree of laryngeal edema
often accompanies curative-dose radi
ation therapy for laryngeal cancer.

Usually the edematous response sub
sides in four to six weeks; however, in
some patients, laryngeal edema will
persist for several months or recur after
the acute radiation edema response has
subsided. Eleven patients from the
UCLA and Harbor General Hospitals
were reviewed for this study who had
sustained either persistent or recurrent

laryngeal edema six months after com

pletion of radiation therapy for laryn
geal carcinoma.

The pathogenesis of the acute edem
atous response after high-dose irradi
ation has been investigated by hist
ologic studies of irradiated larynges.'
There is a major inflammatory .reaction
with leukocytic infiltration, vascular
thrombosis, and obliteration of the
lymphatic channels ( Fig. 1) . The
blocked vascular and lymphatic out

flow, in addition to increased vascular
permeability, results in the accumula
tion of excess interstitial fluid (Fig. 2).
Several factors may be responsible for
a delayed or recurrent edematous re

sponse after irradiation. Late obstruc
tion of small laryngeal veins and lymph
channels secondary to hyalin degenera
tion of the vascular walls and prolifera
tion of endothelial cells results in ele
vated capillary pressure and decreased
lymphatic fluid outflow. The result is
increased interstitial fluid which sub-

sides as the vascular permeability de
creases and new capillaries are formed.

Irradiated laryngeal tissues are more

susceptible to infection, probably be
cause of the decreased blood supply.
Edema may result from infection of the
submucosal tissue, perichondrium, or

cartilage. Late infection or necrosis of
the laryngeal cartilage after irradiation
is well known, and intervals as long as

25 years have been reported.' Cartilage
does not demonstrate much early irradi
ation change because of its hypocellu
larity, but one does see later loss of
chondrocytes and abnormal giant cells.
Perichondrium, the sole nutrient source

for the cartilage, undergoes thickening
and fibrosis (Fig 3). In addition, the
advanced age of most patients with
laryngeal cancer usually is associated
with arteriosclerotic vascular disease
which further reduces the blood supply
to the larynx. Thus, an irreversible
perichondritis or chondritis that does
not respond to antibiotics and local
management may be precipitated by a

mild viral laryngitis or mucocitis sec

ondary to smoking.
The gross characteristics and ana

tomic location of the laryngeal cancer

will affect the healing process after
irradiation. Those tumors that are

deeply ulcerative, particularly with
penetration to the cartilage, tend to heal
more slowly than do the superficially
invasive types." Despite tumor steriliza
tion, delayed edema and mucosal ulcer-

From the Department of .Surgery/Head and Neck, UCLA School of Medicine, Los AIlgeles,
Calif.
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Fig. 1. Leukocytic infiltration and vascular thrombosis characteristic of radiation
change.

Fig. 2. Typical pools of edema fluid beneath the mucosa.

ation may occur because of persistent
bacterial contamination of the deep
laryngeal tissues. Laryngeal cancers

that are associated with edema prior to
irradiation also tend to heal poorly be
cause of the early slough of laryngeal
mucosa during the irradiation that
allows bacterial invasion of the sub
mucosal tissues. Supraglottic cancers

tend to heal less well and frequently
are complicated by edema following
irradiation.3

Radiation therapy has been increas

ingly refined during the past several
years with larger generators and frac
tionation and shielding techniques, but

occasionally ''hot spots" may result. The
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Fig. 3. Laryngeal cartilage undergoing radiation necrosis.

Fig. 4. Microscopic nests of tumor cells in the submucosal tissue.
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anterior commissure and entire angle of
the thyroid cartilage may receive ex

cessive irradiation which delays heal
ing or results in radionecrosis of the
cartilage." Experience has shown that
larger daily doses with shorter total
duration of treatment has resulted in
an increased incidence of prolonged
edema. Larger portal sizes also tend
to produce more edema.

Intact, healthy cartilage can tolerate
irradiation well, even with relatively
high doses. However, factors that com

promise the integrity of the cartilage
such as tumor invasion, infection, or

previous surgical intervention markedly
increase the incidence of persistent
edema which is often the precursor of
radiation necrosis. In our series, the
majority of patients who had under
gone previous laryngeal operations de
veloped persistent edema.

The laryngologist is confronted with
a diagnostic dilemma when evaluating
a patient with delayed laryngeal edema
after irradiation. The larynx may be
tumor-free, and the factors enumerated
above may be responsible for the
edema. This leads to a reluctance to

biopsy the edematous larynx because
of the possibility of inciting a ful
minating chondritis. More importantly,
the value of multiple deep biopsies that
do not demonstrate tumor is limited be
cause of the known histopathology of
the larynx after irradiation for cancer."
If there is residual tumor, it is often
present as tiny nests less than 0.5 mm

distributed inconsistently throughout
the previous tumor site (Fig. 4). The
mucous membrane overlying the re

sidual tumor may appear entirely nor

mal except for the edema. Thus, there
is a possibility that the residual tumor

may be missed entirely by the biopsies.
Conversely, if one chooses to observe
the delayed edematous larynx until
tumor manifestations are clinically ap
parent, the chances for a surgical cure

may be markedly diminished or lost.

ANALYSIS OF CASES

Moderate to severe edema was seen

at least six months after completion of
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the radiation therapy in all patients in
the present series. Eight of these pa
tients eventually were proven to have
residual or recurrent carcinoma. Of the
remaining three patients, two had se

vere cartilage necrosis with a laryngo
cutaneous fistula as well as a problem
with aspiration that necessitated total
laryngectomy (Table I).

Although the edema of several pa
tients was localized to an isolated region
of the larynx, in the majority of patients,
diffuse edema with patchy superficial
ulceration was present. In no patient
was progressive perichondritis observed
after deep biopsy. In three patients,
multiple biopsies were required to- ob
tain a diagnosis of residual carcinoma,
four laryngoscopies with biopsies being
performed on one patient. Only one

patient had laryngeal edema docu
mented before radiation therapy. Thus,
multiple and repeated biopsies should
be performed in suspicious cases to con

firm the presence or absence of residual
tumors.

When protracted edema was seen

following irradiation, antibiotics and
steroids were usually instituted before
or immediately after laryngoscopy and
biopsy. Initial diminution of the laryn
geal edema with improvement of the
patient's general condition was usually
encountered; however, this proved to
be transient and of little diagnostic

. value. When frank necrosis of the
laryngeal cartilage occurred without
concomitant carcinoma, the progression
was relentless despite intensive medical
therapy. In these cases laryngectomy
was performed to prevent pulmonary
complications.

Although partial laryngectomy has
been recommended following irradia
tion therapy for laryngeal carcinoma,"
all patients with residual carcinoma in
this series underwent total laryngec
tomy. Surgical intervention was suc

cessful in only two of eight patients.
Thus, because it is difficult to identify
tumor-containing areas in patients who
have undergone irradiation and because
it can be assumed that edema resulting



TABLE I I--'
(J)
(J)

CASES: DELAYED RADIATION INJURY OF THE LARYNX

Radiation Followings
Age - Modality Postradiation
& - Total Dose Laryngeal Edema

Case No. Sex 1 0 Lesion and Staging - Duration Follow-up Results

1 48 Ca.-in-situ both true 250KV 6 mos. DL-BX No Tumor-free
M vocal cords 3600R tumor 10 years

(To No Mo) Duration unknown
9 mos. DL-BX
Residual carcinoma
Total laryngectomy

2 57 Carcinoma anterior Co60 10 mos. DL-BX Tumor-free
�M 112 (R) true cord to 6106 R Residual carcinoma. 2 years �

ant. commissure 40 days Total laryngectomy t""<
(TINoMo) �with (R) RND �

3 46 Carcinoma (L) vocal Co60 41 mos. DL-BX Died (2 yrs.
"'"3
tr1

M cord extending sub- 6422 R carcinoma present postop) with ::tI

glottically 74 days Total laryngectomy stomal re-
::tI
�(T2 No Mo) currence and
tr1chest metastases "'"3

4 60 Carcinoma (R) true Co60 11 mos. DL-BX Died postop �
M cord to ant. 6105 R recurrent residual acute renal �

commissure and (L) 40 days carcinoma failure
true cord . Total laryngectomy(T2 No Mo) and neck dissection

discontinued because
of extension to base
of skull

5 61 Carcinoma entire (R) Co60 4 DL-BX's all nega- Alive with
M and anterior 1/3 (L) 6174 R tive for tumor recurrent

true cords 40 days until 19 mos. after disease
(T2 No Mo) therapy when he

developed a neck
mass

Total laryngectomy
andRND. Tumor
found in neck only



6 75 Carcinoma of base of Co60 9 mos. DL-BX tumor Died with
M tongue and supra- 7193 R of larynx and tumor

glottic larynx 57 days tongue
(T4 No Mo) Nonresectable

7 48 Exophytic carcinoma 6 MeV linear Severe laryngeal Died with
M of epiglottis, (L) accelerator edema and necrosis carotid rupture

vallecula, pyriform 3400R 5-1/2 mos. after in late postop
sinus, false cord. 24 days; therapy period
No palpable nodes 14 day rest.

(T4 No Mo) 3600 R Total laryngectomy
21 days No carcinoma in
Total 7000 R specimen
59 days !:x:I

8 58 Carcinoma of (R) true 6 MeV linear 12 mos. DL-BX Alive with �
tl

M vocal cord, false accelerator Residual carcinoma stomal �cord and epiglottis - 3144 R recurrence -s
moderate edema 19 days; Refused surgery. Total laryngectomy 1 year ......

a
present 3186 R with (R) RND �

(Ta Nl Mo) 19 days ......

Total 6330 R �
65 days

.._,

c:::

9 50 Primary site: larynx, Co60 Severe laryngeal Tumor-free
:::tl
�

M anatomic extent not 5694 R edema and necrosis 7 years a
available from 38 days 6 mos. after radi- ":tj
referral records ation, BX negatiye, r-

with induration �
and draining sinuses of neck :::tl

�
requiring tracheostomy. �
Total laryngectomy �

16 mos. later; no

tumor in specimen
10 46 Poorly differentiated Co60 24 mos. DL-BX Died CVA

F epidermoid carcinoma 6560 R No recurrence Tumor-free
of larynx with bilat. 44 days
neck metastasis

(Ta N2 Mo)
11 61 Both true vocal cords X-ray 1958 3 year post- Died

M (T2 No Mo) outside details radiation
unavailable DL-BX carcinoma

'""'"

DL-BX: direct laryngoscopy with biopsy; RND: radical neck dissection; R: rads 0)
-l.
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from such therapy associated with re

sidual carcinoma presages an unfavor
able prognosis, we recommend aggres
sive surgical extirpation of larynx in
these patients.

SUMMARY

Delayed or recurrent laryngeal edema
following curative-dose irradiation for
laryngeal cancer presents a diagnostic
problem for the laryngologist. Although
the edema may merely represent a pro-

longed response to irradiation, the pos
sibility of residual carcinoma must be
considered. Some reluctance to laryn
geal biopsy has been exercised to avoid
inciting a fulminant perichondritis. A
series of 11 patients with delayed ir
radiation edema is presented, eight of
whom had residual carcinoma. Earlier
and frequent laryngeal biopsies are

recommended for these patients be
cause of the high incidence of residual
carcinoma with its poor prognosis.

UNIV. OF CALIF. SCHOOL OF MEDICINE, Los ANGELES, CALIF. 90024
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HUGH GIBSON BEATTY, M.D.

1880 -1971

Hugh G. Beatty, a member of this Association since 1932, and a senior mem

ber since 1956, died August 31, 1971. At the time of his death, he was Professor
Emeritus in Otolaryngology at The Ohio State University College of Medicine.

Dr. Beatty was born at Jasper Mills in Fayette County on September 12,
1880. He was graduated from The Ohio. State University where he earned a

Bachelor of Science degree in 1904. He received the Doctor of Medicine degree
in 1910 from the Starling-Ohio. Medical College. From 1910 to. 1911 he served
as an intern at Mount Carmel Hospital in Columbus afterwhich he took post
graduate study in New York, Vienna and Berlin.

Dr. Beatty began his practice in Otolaryngology in Columbus in 1913. He
was instrumental in founding speech and surgical clinics at St. Francis University
and Mt. Carmel hospitals between 1915 and 1920. From 1929 to 1958 he was

chairman of the Department of Otolaryngology at The Ohio State University.
Dr. Beatty was a founding member of the Columbus Eye, Ear, Nose and

Throat Society and the American Board of Plastic Surgery. His medical mem

berships included Columbus Academy of Medicine; Ohio State Medical Associa

tion; American Medical Association; American Laryngological, Rhinological and

Otological Society; American Laryngological Association; American Academy of

Ophthalmology and Otolaryngology; American Society of Ophthalmic and Oto

logic Allergy; American College of Surgeons; and, International College of Sur

geons.

Dr. Beatty was a charter member of the Scioto Country Club, Columbus
Club and University Club and the Columbus Athletic Club. Surviving is his
brother, Ralph, whose home is in California.

W.H.S.
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VERLING KERSEY HART, M.D.

1894 - 1971

Dr. Verling K. Hart, of Charlotte, North Carolina, died December 7, 1971.
He was born at Fort Francis E. Warren, Wyoming, June 12, 1894.

His early education was obtained at the University of Colorado and he

graduated from the University of Pennsylvania School of Medicine in 1921. He
was awarded the Master of Science degree in 1923 for work in the School of
Medicine at the University of Iowa. His early postgraduate medical training was

obtained at the Presbyterian Hospital in Philadelphia and he did further grad
uate work in Bronchoesophagology at the University of Pennsylvania and in

Otolaryngology at the University of Vienna.

He came to Charlotte in 1928 and in that year married Noel Pridgen, who
survives him. He was a driving force in the building program of the Charlotte
Memorial Hospital and was a member of the staff of that hospital, later in an

emeritus capacity, as well as the staffs of other hospitals in Charlotte, and was

a consultant tofhe North Carolina Tuberculosis Sanatorium. His closest ties
were to the Charlotte Eye, Ear and Throat Hospital, and he was to a great
degree responsible for the high level of medical care available to all at that
institution.

He was a member of all appropriate Medical Societies. His leadership was.

recognized by his election to many high offices. He wa.s made President of the
Mecklenburg County Medical Society, President of the North Carolina Eye, Ear,
Nose and Throat Society and Chairman of the Section of Otolaryngology of The
Medical Society of the State of North Carolina.

He was elected to membership in the American "Broncho-EsophagologicaI
Association in 1937, was President in 1959, Guest of Honor at the annual meeting
in 1965 and was recipient of the Chevalier Jackson Award in 1968.

He was a pioneer in Bronchoesophagology in the South and in his adopted
state. His work was above reproach and his reports and papers given on many
occasions were models of preparation and presentation. He was a master story
teller and entertained his listeners with accounts of difficult cases or just as fre
quently, a humorous story, most often with an important point as the punch line.

In addition to the demands of his practice, he gave of his time and many
talents to th= Charlotte YMCA, Rotary Club of Charlotte and Christ Episcopal
Church. He served for over fifteen years on the Board of Directors of Hospital
Savings Association and was Chairman of the State Medical Society Committee
on Voluntary Medical and Health Insurance Plans. He will be sorely missed by
patients, friends, and colleagues.

J.R.A.
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W. FRANKLIN KEIM, M.D.

1910 - 1971

W. Franklin Keirn died suddenly on Friday, July 2, 1971 while on a holiday
in Maine where he was enjoying the sports he loved most, sailing and tennis.
He was 61 years of age and at a point in his career when many of the goals he
had worked for were coming to' fruition. Under his guidance, a strong academic

residency training program in Otolaryngology in the State of New Jersey seemed
close at hand in the negotiations which he was carrying on with the New Jersey
State College of Medicine. As President of the Mountainside Medical staff, he
had just brought that institution through a difficult and turbulent year. As a prin
cipal contributor to the guidelines for the training of otolaryngologists in head
and neck surgery, he had seen the acceptance of his ideas by the membership
of the American Society for Head and Neck Surgery. In all of his efforts he stood
for excellence and would not compromise his high values for expediency.

This dedication to a set of principles, moral values and ideals in his pursuit
of quality as a life style may be traced to his family background and early edu
cation. His family were of Bavarian ancestry and both of his parents were prac
ticing physicians in New Jersey, a State known for its conservatism. He graduated
from Princeton University and spent the summer before matriculating to' medical
school on a trip touring Europe with a group of his classmates. He received his
M.D. degree from the College of Physicians and Surgeons of Columbia University
in New York City, following which he served an internship at the Newark City
Hospital where he received his general surgical training. For his Graduate train

ing, he had a residency in Pathology and in Otolaryngology at Columbia Presby
terian Hospital and Medical Center in New York City. On completion of his
residency training, he returned to Newark and opened up his practice. He be
came associated with Dr. Henry Orton, a leading national figure in Laryngology
and Bronchoscopy, This association channelled his interests in that direction.
The developments in surgery of the head and neck caught his interest. He joined
the staff of Memorial Hospital for Cancer and Allied Diseases in New York City
as an Attending to pursue these interests further. Realizing that the field of head
and neck surgery was an all-demanding one, he decided to' limit his activities to
this field and became one of the few Otolaryngologists in the East to confine his
work to, this area.

In the nineteen-fifties his efforts were directed towards developing a strong
Otolaryngology Training Program in New Jersey at the Martland General Hos
pital, Presbyterian Hospital, Newark Eye and Ear and Mountainside Hospitals.
These latter Hospitals became known as the United Hospitals of Newark. This
became the first approved residency in Otolaryngology in the State of New
Jersey. The conferences which he ran at the Black Stevenson Memorial Clinic at

Presbyterian Hospital became well known for their excellence in teaching. He
made many contributions to' the field of head and neck surgery. His early work
on surgery of the parotid gland was presented as an exhibit at the Academy of
Ophthalmology and Otolaryngology. He also wrote on the value of aspiration
biopsy and on the diagnosis of occult tumors and also on stomal recurrence and
alveolar carcinoma of the oral cavity.

.
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He was a member of many societies and was, at one time, President of the
Academy of Medicine of New Jersey and of the American Society for Head and
Neck Surgery. He was also Past President of the New York Laryngological So..

ciety and the New YorkBronchoscopic Club. He was a member of the American

Laryngological Association, The Triological Society, American Broncho-Esopha
gological Association and the Society of Head and Neck Surgeons. He was also
a Fellow of the American College of Surgeons.

Dr. Keirn had many interests outside the field of medicine. He was a student
of Bach; he loved opera and art and German literature and he was a collector of
objects d'art. He was a man of broad cultural interests. He was an excellent sailor
and sailed the New England coastal waters and also off the New Jersey coast,
and in recent years, sailed the Caribbean. A few years ago he led a flotilla of
yachtsmen friends among the Islands of the Caribbean.

Dr. Keirn gave willingly and unstintingly of his time and effort to the many
medical societies to which he belonged. Those of us who had worked with him
on committees depended upon his judgment for fairness and prudence. Dr. Keirn
is survived by his wife, the former Nadine Easter. Surviving also are three chil
dren by his first marriage and three stepsons, seven grandchildren and 'a sister.

His life was a full one; his accomplishments were many; his friends were

numerous; he was greatly admired by his colleagues and he added something to
the life of everyone who came in contact with him. He was, indeed, a quiet man

of great stature whose work will long be held in the memory of his colleagues
and friends.

J.F.D.
-



BERNARD JOHN McMAHON, M.D.

( 1892-1972 )

Bernard John McMahon was born in St. Louis, Missouri, May 10, 1892. He
was educated in the schools of this city and received his A.B. degree at St. Louis
University in 1913, and his M.D. in 1917. He was elected to the honorary fra
ternity Alpha Omega Alpha while in medical school. His internship was at St.
Louis City Hospital the succeeding year, followed by two years in the Medical
Corps of the United States Army as a First Lieutenant.

Following the war years, he attended the Graduate School of the University
of Pennsylvania, 1920 to 1924, doing postgraduate study in the field of Otolaryn
gology. In 1926, he was awarded the degree of Master of Science (Medicine) in

Otolaryngology.
In 1924, Dr. McMahon returned to St. Louis and joined the faculty of Wash

ington University School of Medicine as an Assistant in the Department of Oto
laryngology. He was advanced to Instructor in 1927, and in 1934 became an

Assistant Professor of Clinical Otolaryngology, a position he held until 1943.

Concurrently, he Was a member of the medical staff of Barnes Hospital and St.
Louis Children's Hospital from 1924 to 1943. He was on the medical staff of St.
Luke's Hospital from 1925 to 1947.

In 1943, Dr. McMahon severed his connections with Washington University
School of Medicine and its associa_ted hospitals in order to accept appointment
to the faculty of St. Louis University as Associate Professor of Clinical Otolaryn
gology. Two years later he was appointed Chairman of the Department of Oto

laryngology of St. Louis University School of Medicine, succeeding the late Dr.
William E. Sauer. In 1950, Dr. McMahon was promoted to Professor of Clinical
Otolaryngology at St. Louis University. He retired from the Chairmanship of the
Department in 1960, but continued in private practice until 1968, when he retire-d
altogether because of failing health.

Upon coming to St. Louis University in 1943, Dr. McMahon was appointed
to the staff of the St. Mary's group of hospitals; at that time, this group included
St. Mary's Hospital, Firmin Desloge Hospital, Mt. St. Rose Hospital and the old
St. Mary's Infirmary. These were the "teaching hospitals" of St. Louis University.
In 1956, the Cardinal Glennon Memorial Hospital for Children was constructed,
and became the newest addition to the group. Dr. McMahon was active in the
planning of this beautiful and highly efficient hospital for children. He served
as consulting bronchoscopist for the St. Louis City Hospital from 1925 to 1940,
and as a consultant in Otolaryngology from 1947 to 1960. In 1956, he joined the
medical staff of the new St. John's Mercy Hospital and after his retirement from
the University in 1960, confined his private practice to St. John's Mercy Hospital.

Dr. McMahon was a member of all the honorary societies in our specialty.
Beside membership in the American Medical Association and the Southern Medi
cal Association, he was a member, or fellow, of the following societies: American
Laryngological Association, American Academy of Ophthalmology and Otolaryn
gology, American Laryngological, Rhinological and Otological Society, and
American Otological Society. He was president of the American Otological
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Society in 1948, and in that same year he received that Society's "Award of Merit"
for outstanding work in the field of Otology. Dr. McMahon was President of the
American Laryngological Association twice: in 1947 and again in 1955. He was

Librarian, Historian and Editor of this Association's Transactions from 1952 to
1954.

Dr. McMahon was appointed to membership on the American Board of
Otolaryngology in 1942, and served faithfully in the arduous tasks of this Board
during the next 18 years. He was President of the American Board of Otolaryn
gology from 1959 to 1960. Dr. McMahon was a member of the Ear, Nose and
Throat Club of St. Louis, and served as its Secretary for many years.

During his entire career in medicine, Dr. McMahon was deeply involved in

research, teaching and writing. His bibliography comprises 29 in the field of
Otolaryngology. During his early years, 1926 to 1931, he wrote a number of
papers on fundamental histopathology of nasal sinuses and mastoids, and all
during his career he was deeply concerned with fundamental histopathology.

This was followed by work on phagocytosis, and the spread of particulate
matter on nasal mucosa, and the effects of "ionization," a procedure which enjoyed
considerable popularity at that time. With the advent of the sulfonamides and
antibiotics, Dr. McMahon undertook basic studies on the effects of these agents
on infected sinus mucosa of experimental animals. There followed a number of
papers on the entire subject of antibiotic therapy in otolaryngological infections.
In 1950, he returned to his first interest, histopathology, and produced a classic
dissertation on the basic pathology of acute frontal sinusitis (Annals of Otology,
Rhinology and Laryngology 59: 439-445, 1950). His last paper, which he read
at the general meeting of the American Laryngological, Rhinological and Oto
logical Society, in St. Louis in 1959, was a study of the relationship between
adenotonsillectomy and deafness in children.

Dr. Bernard John McMahon died at St. John's Mercy Hospital on January
4, 1972, after a prolonged illness. Funeral Mass was held in his parish church,
and he was interred in Calvary Cemetery in St. Louis, Missouri. He is survived
by his wife, Alice Malay McMahon, and four children.

To those of us who knew Dr. McMahon, his demise seems like the end of an

era. He was one of a goodly number of truly dedicated, devoted men who were

our teachers and mentors of long ago. I think everyone who knew him had
tremendous admiration and respect for this man. He had great natural dignity.
His scholarly approach to medicine, his sincerity, honesty and modesty endeared
him to his colleagues, to his house officers and to his students.

W.B.H.
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EXECUTIVE SESSION

FRIDAY MORNING, APRIL 28, 1972

The Executive Session of the Ninety-third Annual Meeting of the American

Laryngological Association convened at 8:05 A.M. in the Venetian Ball Room of
The Breakers, at Palm Beach, Florida, Dr. F. Johnson Putney, President of the
Association presiding. The first item was the election of the following candidates:

For Active Fellowship:
Dr. B. J. Soboroff

Dr. C. L. Pennington, Jr.
Dr. J. C. Lillie

Dr. H. R. Morse

For Emeritus Fellowship:
Dr. J. B. Erich

Dr. J. R. Richardson

For Corresponding Fellowship:
Dr. Michele Arslan

By ballot all candidates were duly elected to Fellowship.



ANNUAL BUSINESS MEETING

SATURDAY MORNING, APRIL 29, 1972

The Annual Business Meeting of the Ninety-third Annual Meeting of the
American Laryngological Association convened at 8:05 A.M. Saturday morning,
April 29, 1972 in the Venetian Ball Room of The Breakers, Palm Beach, Florida,
President F. Johnson Putney, M.D., presiding.

REPORT OF THE SECRETARY

The Ninety-second Annual Meeting of the American Laryngological Associa
tion was held May 23 and 24, 1971, in the San Francisco Hilton, San Francisco,
California. President DeGraaf Woodman alternated with Vice-Presidents Robert
B. Lewy and Oliver W. Suehs in presiding over various portions of the program.
The meeting was well attended, 88 Fellows and 220 Guests registering.

The program arranged by President Woodman was excellent. Fifteen sci
entific papers were presented with the majority oriented toward laryngeal disease.
All papers were presented exceptionally well and were well received. Unfor
tunately, the printed programs shipped to the San Francisco Hilton for the
meeting never arrived. However, the San Francisco Hilton came to our rescue

in that they were able to arrange for a substitute program in sheet form for
d.stribution at the meeting.

Dr. Edwin N. Broyles was the Honored Guest. He was presented with a

suitably engrossed certificate as the Honored Guest by President Woodman.

The President's Reception and Dinner was held on Monday evening, May
24, in the Bohemian Club. The menu was excellent and the postprandial enter
tainment presented by a school of Hawaiian Dancing was well received.

The Librarian, Historian and Editor, Dr. F. Johnson Putney, reported the
deaths of Dr. C. Stewart Nash and Dr. Theodore E. Walsh. Since this report,
the Association has lost through death, Dr. W. Franklin Keirn, Dr. Hugh G.
Beatty, Dr. Verling K. Hart and Dr. Bernard J. McMahon.

The Newcomb Award was presented to Dr. Daniel C. Baker, Jr., New York,
N.Y. at the Annual Dinner.

The following were elected to Fellowship:
Active:

Dr. Seymour R. Cohen, Los Angeles, Calif.

Dr. Russell 1. Williams, Cheyenne, Wyo.
Emeritus:

Dr. Verling K. Hart, Charlotte, N.C.

Dr. Paul M. Moore, Cleveland, Ohio

Dr. John A. Murtagh, Fort Lauderdale, Fla.
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Corresporuling:
Mr. D. F. N. Harrison, London, England
Mr. R. G. MacBeth, Oxford, England
Dr. A. Rethi, Budapest, Hungary

The following officers were elected for the coming year:

President: Dr. F. Johnson Putney
First Vice-President: Dr. James A. Harrill

Second Vice-President: Dr. James D. Baxter

Secretary: Dr. Frank D. Lathrop
Treasurer: Dr. Charles M. Norris

Librarian, Historian and Editor: Dr. Charles F. Ferguson
First Councilor: Dr. Lawrence R. Boies

Second Councilor: Dr. Francis "V. Davison

Third Councilor: Dr. Alden H. Miller

Fourth Councilor: Dr. DeGraaf Woodman

During the Annual Business Meeting, at the suggestion of the Council, the
Fellowship approved an increase in the annual dues from $75 to 100.

The next annual meeting will be held at The Breakers, Palm Beach, Florida,
on the mornings of April 28 and 29,1972.

The dates and locations for future meetings are as follows: 1973, April 1 and.
2, Chase Park Plaza, St. Louis, Missouri; 1974, not yet decided; 1975, April ·12
and 13, Regency Hyatt House, Atlanta, Georgia.

The current Fellowship of the Association is as follows:

Active 88-

Emeritus 30

Corresponding 13

Honorary 10

141

Respectfully submitted,
Frank D. Lathrop, M.D., Secretary

(This report was duly accepted by the Fellows.)
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REPORT OF THE TREASURER

Exhibit A

AMERICAN LARYNGOLOGICAL ASSOCIATION
GENERAL FUND

OPERATING STATEMENT AND FUND BALANCE
FISCAL YEAR ENDED MARCH 31, 1972

Income

Dues (85 @ $100; 2 new members @ $150) _

Sale of Transactions _

Sale of Banquet Tickets and Photographs _

Interest on Savings Account _

Expenses
Annual Meeting 1971

Reception and Banquet $3,350.49

Reporting

Projection

Programs and Memb. Certs. _

Guest of Honor _

Total Annual Meeting Expense _

Council Meeting Expense _

Transactions and Editorial Expense ----0-----------------------

General Expense

Stationery, Printing, Postage

Clerical Hire c _

Auditing
Treasurer's Bond c _

Dues -' International Federation of
Otolaryngological Societies _

Contribution American Council Otolaryngology
Bank Charges and Foreign Exchange _

Total General Expense _

Total Expenses " _

Net Income (Loss) for the year

Fund. Balance March 31, 1971

Fund Balance March 31, 1972

455.42

368.25

491.64

80.35

1,111.09

450.00

100.00

55.00

100.00

200.00
4.65

$8,800.00

1,064.00

2,470.75

844.52

4,746.15

3,167.73
3,653.72

2,020.74

185

$13,179.27

13,588.34

(409.07 )

5,,393.92

$ 4,984.85
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Exhibit B

AMERICAN LARYNGOLOGICAL ASSOCIATION
TRUST FUND

OPERATING STATEMENT AND FUND BALANCE
FISCAL YEAR ENDED MARCH 31, 1972

Income

Interest on U. S. Series H Bonds $ 341.46

Dividends on Common Stocks and Mutual Fund 4,737.64
Sale Rights (ATT) and Fract. Share (McD-D) 44.44

Donation to Memorial Fund (Dr. Woodman) _

Total Income

Expense _

Net Income for Fiscal Year _

Fund Balance March 31, 1971 .

Fund Balance March 31, 1972 _

TRUST FUND .ASSETS

Cash _

Savings Certificate (First Federal Savings and
Loan Assn. of Philadelphia) _

Investments (Exhibit D)
u. S. Bond Series H at cost, par and

maturity values _

Common Stocks

Purchased 2110172 130 sh. A.T.T. at cost $5,945.1i
Purchases previous years 5,672.38
Donated (market value at donation) 2,362.00

Mutual Fund (Massachusetts Investment
Trust) at cost _

Total Trust Fund Assets _

CASH SUMMARY

Cash in Commercial Account
(Girard Bank, Philadelphia)

Cash in Savings Account
(Girard Bank, Philadelphia)

Allocation:

General Fund (Exhibit A) _

Trust Fund (above) _

s 5,123.54
500.00

$ 6,500.00

13,979.52
37,024.73

$ 4,984.85

9,869.51

14,854.36

$ 5,623.54

0.00

5,623.54
71,750.22

77,373.76

$- 9,869.51

10,000.00

57.504.25

77,373.76

2,084.90

12,769.46

14,854.36
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Exhibit C
AMERICAN LARYNGOLOGICAL ASSOCIATION

INDIVIDUAL TRUST FUNDS
MARCH 31, 1972

Principal Principal
and and

Retained Donations Awards Retained
Earnings Earnings
3/31/71 Earnings" 3/31/72

Casselberry ________________________ $ 9,627.18 s 687.42 -$10,314.60
Johnston .----------------------------- 9,115.15 650.89 9,766.04
DeRoaldes ------------------------ 6,070.01 433.46 6,503.47
Newcomb Trust _----------- 3,578.61 255.57 3,834.18
Newcomb Prize ________________ 835.27 59.59 894.86
Research ---------------------------- 28,475.24 2,033.43 30,508.67
Memorial ____________________________ 14,048.76 1,003.18 500.00 15,551.94

$71,750.22 $5,123.54 $500.00 $0.00 $77,373.76
# Net income for the year is allocated to each fund in the ratio it bears to the total balance

of the trust funds at the beginning of the year.

Exhibit D

AMERICAN LARYNGOLOGICAL ASSOCIATION
TRUST FUND INVESTMENTS

MARCH 31, 1972

Savings Certificate (First Federal Savings
and Loan of Philadelphia) _

U. S. Government Bonds
Six $1,000.00 Series H Bonds (at cost) _

One $500.00 Series H Bond (at cost) _

Total U. S. Government Bonds _

Common Stocks:

Number
of Shares

$10,000.00 $10,000.00

6,000.00
500.00

$6,500.00

Market Value
Cost at Donation

$10,790.16
517.00

803.98

1,170.00
23.28

675.00
$11,617.52 s 2,362.00 13,979,.52

37,024.73
$67,504.25

American Telephone and Telegraph Co. 200
International Business Machine Corp. 1
International Business Machine Corp. (1) 7
McDonnell Douglas Corp. (2) 112
McDonnell Douglas Corp. (3) 14
McDonnell Douglas Corp. (4) 3

McIntyre-Porcupine Mines, Ltd. 15

Mutual Fund=Massachusetts Investors
Trust (at cost) _

Total Trust Fund Investments _

Notes: (1) Includes 5�4 shares received in stock dividends.
(2) Includes 86 shares received in stock dividends.

(3) Includes 13.44 shares received in stock dividends, and exercised rights to purchase
.56 share.

(4) Shares received as 3% stock dividend 1972; fractional share sold.

Respectfully submitted,
Charles M. Norris, M.D., Treasurer

(This report was duly accepted by the Fellows.)
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REPORT OF THE ACCOUNTANT

To the Members of the American Laryngological Association
Gentlemen:

We have examined the statements of cash receipts and disbursements of the
AMERICAN LARYNGOLOGICAL ASSOCIATION, including Trust Funds, for
the fiscal year ended March 31, 1972. Our examination was made in accordance
with generally accepted auditing standards, and accordingly included such tests

of the accounting records and such other auditing procedures as we considered
necessary in the circumstances.

Cash receipts and disbursements were verified as recorded to date, and all
securities were examined or accounted for as of this date.

In our opinion, the accompanying statements of cash receipts and disburs.e
ments present fairly the financial position of The American Laryngological Associ
ation and its Trust Funds at March 31, 1972, on a cash basis, and the results of its

operations for the year then ended, in conformity with generally accepted account

ing principles applied on a basis consistent with that of the preceding year.

NEMORE, GRAHAM & COMPANY

Respectfully submitted,
Certified Public Accountants

April 14, 1972

.REPORT OF THE LIBRARIAN, HISTORIAN AND EDITOR

The Ninety-second Annual Meeting of the American, Laryngological Associa
tion was held on May 23 and,24, 1971 at the San Francisco Hilton Hotel, San
Francisco, California. Eighty-eight Fellows, (69 Active, 5 Honorary, 3 Corre
sponding and 11 Emeritus) and 220 guests were registered .

.

Three factors during the past year posed somewhat unusual problems for
your new Editor. First, this year the meeting was held so late in the season it
was already Holiday time for many of the men when they received their discus
sions for correction, so the Editor had to do some extra editing on his own to get
the material on to the publishers without too much further delay. Second, our

dependable and always faithful reporter from the Martin-Johnson Reporting
Service, Mrs. Annabelle Square, who personally knew so many of the discussors,
was unfortunately not able to be at her usual post to give us her customary rapid
and efficient service. However, we are very pleased to note how quickly her suc

cessor has assumed her duties and has already learned the names of so many of
our members. Third, the Editor's chair had a new occupant. His initiation this
year might have been a real headache had he not had five years of similar ex

perience with the American Broncho-Esophagological Association, or had he not

received such wholehearted cooperation and grateful assistance from our erstwhile
Editor, this year our distinguished President. My sincere appreciation to him
and to his able spouse who also gave much of her time and talent to the business
end of the TRANSACTIONS.

. The completed transcript of the meeting was finally received on July 7, 1971
from the Martin-JohnsonReporting Agency. Through the appreciated cooperation
of most of the discussors, a great deal of the material could be sent to the pub
lishers in St. Louis ten days later, on July 17, and the final completed manuscripts,
with a few of the discussions edited by the Editor himself; sent to Dr. Senturia's
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office on July 22. The papers presented at the meeting were all published in the
December issue of The ANNALS.

Galley proof, however, was not' received until October 28, but was returned
corrected on November 1. The TRANSACTIONS were ready to be mailed out
by mid-December, but shipping was wisely deferred by the publishers until after
the mail rush of the Holiday Season. Two hundred and twenty-five copies were

ordered, as for the previous year, and mailed out as follows: Active Members 93;
Honorary Members 10; complimentary 2 (Library of Congress and National
Library of Medicine for the Index Medicus); family of deceased 1; standing or

ders 42; and single orders 26; Total: 174.

The total cost of publishing the 1971 TRANSACTIONS was $3,653.72, as

against $3,221.12 for the previous year. $1,069.00, from the sale of the TRANS
ACTIONS, has been turned over to the Treasurer.

The meeting was recorded by the Audio-Digest Foundation, and a complete
tape of the presented papers sent to the Editor.

The Librarian still has in his custody surplus volumes for many of the past
years, which he will be only too glad to send to members who may wish to add
to their libraries free of charge, except for postage-collect. Three Fellows have
availed themselves of this opportunity.

For this meeting I am glad to report that the essayists have been most co

operative, so that out of 21 papers scheduled for presentation, 19 have already
been placed in the hands of the Editor of The ANNALS Publishing Company,
hopefully for early publication in the August issue, as this year the American
Laryngological Association has priority of publication. The two remaining
papers are promised very shortly.

Respectfully submitted

Charles F. Ferguson, M.D.

Librarian, Historian and Editor

(This report was duly accepted by the Fellows.)

REPORT OF THE NOMINATING COMMITTEE

DI\. STANTON A. FRIEDBERG, Chairman (Chicago, IlL): The Nominating Com
mittee met yesterday and now presents the following slate for members of the
Council for 1972-3:

Frank D. Lathrop, M.D.
Francis L. Weille, M.D.
Sam H. Sanders, M:D.

John F. Daly, M.D.
Charles M. Norris, M.D.
Charles F. Ferguson, M.D.
Francis W. Davison, M.D.
Alden H. Miller, M.D.
DeGraaf Woodman, M.D.
F. Johnson Putney, M.D.

(ThIs report was duly accepted by the Fellowship.)
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REPORT OF THE AMERICAN BOARD OF OTOLARYNGOLOGY

As one of the representatives of the American Board of Otolaryngology to

the American Laryngological Association, I am pleased to report to you on the
activities of the American Board of Otolaryngology.

Beginning with the examination in the Fall of 1971, the American Board of
Otolaryngology will, henceforth, give only one examination a year. This decrease
in the number of examinations necessary to examine the large number of appli
cants of recent years has been made possible through a change in the format of
the examination which eliminates the clinical and alters the oral portions of the
examinations utilized in years past. One-half of the present examination consists
of a series of multiple choice questions and the other half of a patient simulation
examination. Pathology is woven into the overall examination. In this way it
is expected that the examination will be more objective in nature and yet retain
the personal and oral contact of the examiner with the candidate. In addition, a

profile of the candidate's examination will be furnished each candidate so that
he may utilize it, if he so desires, in correcting any areas of weakness demon
strated through the examination. Furthermore, this format permits the examina
tion of a large humber of candidates.

The examination for 1971 was held in the Palmer House, Chicago, Illinois,
from October 29 to November 4, 1971. Approximately 440 candidates took the
examination. Three hunderd and thirty-two of the candidates passed the
examination.

Respectfully submitted,
Frank D. Lathrop, M.D.
Paul H. Holinger, M.D.

Representatives

(This report was duly accepted by the Fellows.)

REPORT FROM THE BOARD OF GOVERNORS
AMERICAN COLLEGE OF SURGEONS

The numerous and important activities of otolaryngologists in the American
College of Surgeons are gratifying and significant. Participation in policy making
decisions affecting the specialty is essential and is increasing through the at
tendance at committee meetings by your representatives.

One of the major projects of the College is the ongoing Study of Surgical
Services for the United States (SOSSUS). The purpose of SOSSUS is to pro
vide a means for involving the profession in a dialogue with government and
opening the way for the profession to contribute to legislative plans affecting
health care delivery and surgical care in the United States. One of the results
which has clearly emerged is an operational philosophy. This Study about the
delivery of surgical services and care for the United States will be conducted by
surgeons. It is specifically the intent of these two associations (ACS and Ameri
can Surgical Association) to have the Study represent the thinking of the surgical
community rather than that of a contracted firm or the federal government. The
collection of data, its analysis and postulation of recommendations will be done
by members of the surgical community. External resource support will be sought
only in those areas where existing institutions can more productively provide
special skills and statistical information.
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In a very high level meeting with HEW the College presented factual data
concerning the professional liability question, which was obtained from the corn

puterized summaries of the answers to the more than 15,000 questionnaires that
were returned by the Fellows of the College. This has been an impressive pres
entation to HEW, since it is the first factual material that has been received, the
rest of it having generally been hearsay or packed with emotion from both sides
of the issue.

It is the recommendation of the Advisory Council for Otolaryngology of the
College of Surgeons that the societies that make recommendations for Governors
from their specialty recommend those who are interested in the College of Sur
geons and are willing to serve as Governors, rather than to consider this simply
an honorary appointment. Unless a Governor attends the meetings, there is no

representation when policy decisions are being made. It would even be appro4
priate to consider as a recommended appointee a member who is also a member
of the executive committee of his society.

Respectfully submitted,
Paul H. Holinger, MD.

(In substitution for Dr. Frank Keirn, deceased,
Governor on the Board of Governors of the ACS
representing the ALA. )

(This report was duly accepted by the Fellows. )

LARYNGOLOGICAL RESEARCH FUND COMMITTEE

The Research Committee met at The Breakers, Palm Beach, Florida, on

April 28, 1972. During the past year, one application for a research grant was

received. Dr. Victor L. Schramm, Jr., of Washington University, St. Louis, Mo.,
applied for a grant to make a pilot study on Nasopulmonary Functions in Upper
Respiratory Infections. The plan of study was well laid out in considerable de
tail. Each member of the Committee received a copy to study. As a result, the
Committee voted to recommend to the Council that the application be granted.
The Council has not yet taken action but will at the next Council meeting.

The Committee still feels that it is not necessary to make a grant annually.
There is approximately $28,000.00 in the Research Fund, from which an income
of about $2,000.00 can be expected annually. If this income can be allowed to
accumulate for three or four years, a substantial sum can be granted when a

promising project is submitted for consideration.

Respectfully submitted,
A. C. Hilding, MD., Chairman

(This report was duly accepted by the Fellows.)
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FIRST EXECUTIVE SESSION

APRIL 29, 1972

The First Executive Session of the American Laryngological Association
Annual Meeting convened at 8:02 A.M. Secretary Frank D. Lathrop discussed
plans for the 1974 meeting. It had been previously decided by the Triological
Society, with the other Associations giving preliminary approval, that Acapulco
be.the site of the 1974 meetings. However, after this decision there had been con

siderable feeling that this was not as desirable a location as might be considered,
and did not meet with the approval of all of the Councils of the other societies.
There was a very strong feeling that The Breakers in Palm Beach had done a

good job this year, and that a meeting here in 1974 should be considered if such
arrangements could he made. Dr. Victor Alfaro, current President of the Trio
logical Society, spoke on the advantages of the Princess Hotel at Acapulco, with
its 250 .rooms, all brand new, and with its excellent meeting facilities. He stated,
however, that the Triological Society was perfectly willing to change its com

mitment; and he thought that the commitment could easily be changed, if it were

the concensus of the various societies attending this present meeting to do so:

A show of hands resulted in the information that no one was for Acapulco
in 1974, but a unanimous decision was for The Breakers in Palm Beach. It was

voted to convey this feeling of the present Fellowship to Dr. Louis Silcox, Secre
tary of the Triological Society.

SECOND EXECUTIVE SESSION

APRIL 29, 1972

The executive session of the American Laryngological Association recon

vened at 11:55 A.M., President F. Johnson Putney, M.D., presiding.
PRESIDENT PUTNEY: Before beginning with election of the Council, Dr. Alfaro

would like to say a few words. While Dr. Alfaro is corning to the podium, I'd
like to take this opportunity to express my gratitude to the Triological Society
for their cooperation and help in matters pertaining to the program and I'm
especially indebted to Dr. Alfaro, who has helped me in the preparation of the
program and the fact that we were able to obtain Professor Arslan on our' pro
gram. He was most cooperative, and I think he deserves our appreciation.
(Applause) .

DR. ALFARO: Thank you, very much. I'm here primarily to clarify a couple
of things that John Bordley said this morning and to propose action at the Society
level.

The National Institute of Neurological Diseases and Stroke, is about to be
dismembered by having the Section on Stroke transferred to the Heart Institute,
and in so doing this concerns those who are affiliated with the National Institute
of Neurological Diseases and Stroke over the fact that ongoing research will be
in some way affected unfavorably. There are at the present time something like
16 research projects which are being supported for Otolaryngology. Dr. Bordley
is on that committee.

Now, if this is transferred to Institute of Heart Disease, we stand a pretty
good chance of losing some of the support which we are getting through NINDS.
Therefore, a part of what he wishes done is to petition Congressman Paul Rogers
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of Florida to oppose this transfer of the Stroke Section of NINDS to Heart and
let it remain as it is at the present time.

I brought up at the meeting of the Council of the Triological Society that,
in addition to the grassroots approach by writing to the congressman individually
as physicians, we should as Societies lend the prestige of that Society itself in

writing to Congressman Rogers and suggested that the Secretary of our Society,
the Triological, communicate with him in the preparation of a meaningful com

munication. I spoke with him further about this this morning and he felt that
this would be feasible for all the Societies. I will propose, therefore, that this
Society go on record as opposing the transfer of the Section on Stroke of NINDS
to Heart and that we so state in a letter which should go under the signature of
the new President of the Society (since the date will be after the election of your
new President) and that this letter be composed with the help of Dr. Bordley.

The second part applies strictly to the affect on Otorhinolaryngology. The
second part of the petition for Congressman Rogers is in reference to the separ
ation of Health from the Department of Health, Education, and Welfare and
this applies not only to Otorhinolaryngology but to all medical societies and all
medical men. I think the need for this is very obvious. We have outgrown this
partnership of Health with Education and Welfare which have divergent interests
to a great extent. We would have a much stronger voice in the government if
we had a Secretary of Health rather than an Under Secretary in the Department.
This part could go in the same letter to Mr. Rogers. It's on a different subject
and one which we hope will be taken up by other Societies.

I would therefore make the motion, Mr. Chairman, that this Society go on

record as approving these recommendations and that with the help of Dr.· Bordley,
this letter be composed and sent.

PRESIDENT PUTNEY: Thank you, Dr. Alfaro. You have heard the motion. Is
there a second?

DR. VVOODMAN: Second.

PRESIDENT PUTNEY: All in favor say "aye"; opposed "no."

Thank you. It's so ordered.

Our next item of business is election of the Council. You will see on the
blackboard the slate that the .Norninating Committee provided this morning.
The Nominating Committee report was accepfed. Now, I need a motion that
the officers recommended by the Nominating Committee be elected as a Board
of Directors of this Society.

DR. Tucxsn. So moved.

PRESIDENT PUTNEY: Is there a second?

DR. WOODMAN: Second.

PRESIDENT PUTNEY: All in favor say "aye"; opposed "no."

So carried. Now, if the new Board of Directors would assemble for a few
minutes, I think the organization will proceed.

(Whereupon the newly elected Board of Directors had a brief organizational
meeting.)
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The Board of Directors has organized with a motion and a second, and as

you see the slate on the blackboard, I think you probably already know the order
of succession.

President: Dr. Frank D. Lathrop
First Vice-President: Dr. Francis L. Weille

Second Vice-President: Dr. Sam H. Sanders

Secretary: Dr. John F. Daly
Treasurer: Dr: Charles M. Norris

Librarian, Historian and Editor: Dr. Charles F. Ferguson
First Councilor: Dr. Francis W. Davison

Second Councilor: Dr. Alden H. Miller

Third Councilor: Dr. DeGraaf Woodman

Fourth Councilor: Dr. F. Johnson Putney

So, Frank, if I might have you come to' the podium!
(Whereupon Dr. Lathrop came to the podium as requested.)
I will be most happy to turn over the gavel of this Association to you; as

we all know Frank has been an excellent, faithful and very dedicated Secretary.
He has always been available, except in one instance and I must tell you about
it. When the blacksmith comes, Frank is tied up and will do no other business
but take care of him and the horses. So we hope next year, blacksmiths will not
come too often! '! It's a great pleasure to turn the gavel over to you, Frank. (Ap
plause)

DR. FRANK LATHROP (Newly-elected President): Thank you, very much. I

sincerely appreciate this honor and I know I shall find it difficult to follow in the
footsteps of our Past President in developing such an exoellent program which
we have had today.

Well, the blacksmith has to come about every six- weeks, unfortunately, and
it's amazing - the number of times that you're occupied in something that's
either personal or very important when you get called to the phone. This has
happened to me many times, but the only time it has happened with the
blacksmith was with Put!

Now, it is my first duty as President of this organization to bestow upon our

Past President, Dr. Putney, a key in recognition of his services to this organiza
tion during the past year. Dr. Putney, would you come here please! I have here
a key symbolic of the organization. It is given to you in recognition of your serv

ices to this organization. (Whereupon President Lathrop then presented the key
to Past President Putney. )

PAST PRESIDENT PUTNEY: Thank you, very much, Mr. President and thank
you, Fellows.

(The meeting was adjourned at 12:06 P.M.)



BENEFACTORS

BENEFACTORS

DR. JOHN F. BARNHILL DR. & MRS. GEORGE E. HOURN

DR. AUGUST L. BECK Drt SAMUEL JOHNSTON
DR. GORDON BERRY MRS. LILA FETTEROLF KENNEDY

DR. EDWIN N. BROYLES DR. JAMES E. NEWCOMB

DR. WILLIAM E. CASSELBERRY DR. HENRY B. ORTON

DR. LOUIS H. CLERF DR. & MRS. LYMAN G. RICHARDS

DR. CORNELIUS G. COAKLEY DR. SAMUEL SALINGER

DR. & MRS. FRANCIS W. DAVISON DR. SAM H. SANDERS

DR. & MR. LEE WALLACE DEAN DR. HARRY P. SCHENCK

DR. ARTHUR W. DERoALDES DR. BURT R. SHURLY

DR. FRED W. DIXON MR. LESTER T. SUNDERLAND

DR. WILLIAM E. GROVE DR. H. MARSHALL TAYLOR

DR. GORDON F, HARKNESS DR. WALTER H. THEOBALD

DR. FREDERICK T. HILL DR. DEGRAAF WOODMAN
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Obverse Of the deRoaldes medal

RECIPIENTS OF THE DEROALDES AWARD

1928. DR. CHEVALlER JACKSON
1931. DR. D. BRYSON DELAVAN

1934. DR. HARRIS P. MOSHER

1937. DR. LEE WALLACE DEAN

1943. DR. RALPH A. FENTON

1949. DR. GEORGE M. COATES

1951. DR. ARTHUR W. PROETZ

1954. DR. LOUIS H. CLERF

1959. DR. ALBERT C. FURSTENBERG

1960. DR. DEAN M. LIERLE

1961. DR. FREDERICK T. HILL

1966. DR. PAUL H. HOLlNGER

1970. DR. FRANCIS E. LEJEUNE



AWARDS

RECIPIENTS OF THE CASSELBERRY AWARD

1923. DR. GEORGE FETTEROLF AND DR. HERBERT Fox

1928. DR. RALPH A. FENTON AND DR. O. LARSELL

1929. DR. RICHARD A. KERN AND DR. HARRY P. SCHENCK

1929. DR. EDWARD H. CAMPBELL

1931. DR. ARTHUR W. PROETZ

1934. DR. ANDERSON C. HILDING

1936. DR. FRANCIS E. LEJEUNE: DR. JOEL J. PRESSMAN

1939. DR. H. MARSHALL TAYLOR: DR. BRIEN T. KING

1940. DR. FRENCH K. HANSEL

1941. DR. NOAH D. FABRICANT

1946. DR. PAUL H. HOLINGER

1949. DR. HENRY B. ORTON

1962. DR. HANS VON LEDEN

1966. DR. JOHN A. KIRCHNER AND MR. BARRY D. VVYKE

1968. DR. JOSEPH H. OGURA
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RECIPIENTS OF THE NEWCOMB AWARD

1941. DR. BURT R. SHURLY

1942. DR. FRANCIS R. PACKARD

1943. DR. GEORGE M. COATES

1944. DR. CHARLES J. IMPERATORI

1947. DR. HARRIS P. MOSHER

1948. DR. GORDON BERRY

1949. DR. GORDON B. NEW

1950. DR. H. MARSHALL TAYLOR

19.51. DR. JOHN D. KERNAN

1952. DR. VVILLJAM 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. 'iVORK

1969. DR. JOHN A. KIRCHNER

1970. DR. LOUIS H. CLERF

1971. DR. DANIEL C. BAKER, JR.
1972. DR. ALDEN H. MILLER
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Presidents

( Year of Election)
1909. J. E. Logan
1910. D. Braden Kyle
1911� James E. Newcomb

1912. George A. Leland

1913. Thomas Hubbard

1914. Alexander W. MacCoy
1915. G. Hudson Makuen

1916. Joseph L. Goodale

1917. Thomas H. Halstead
1918. Cornelius' G. Coakley
1919. Norval B. Pierce

1920. Harris P. Mosher

1921. Harmon Smith

1922. Emil Mayer
1923. J. Payson Clark

1924. Lee Wallace Dean

192.5. Greenfield Sluder

1879. Louis Elsberg
1880. J. Solis-Cohen

1881. F. I. Knight
1882. G. M. Lefferts

1883. F. H. Bosworth

1884. E. L. Shurly
1885. Harrison Allen

1886. E. Fletcher Ingals
1887. R. P. Lincoln

1888. E. C. Morgan
1889. J. N. Mackenzie

1890. W. C. Glasgow
1891. S. W. Langmaid
1892. M. J. Asch

1893. D. Bryson Delavan

1894. J. O. Roe

1895. W. H. Daly
1896. C. H. Knight
1897. T. R. French

1898. W. E. Casselberry
1899. Samuel Johnston
1900. H. L. Swain

1901. J. W. Farlow

1902. J. H. Bryan
1903. J. H. Hartman

1904. C. C. Rice

1905. J. W. Gleitsman

1906. A. W. deRoaldes
1907. H. S. Birkett

190B. A. Coolidge, Jr.

1926. Chevalier Jackson
1927. D. Bryson Delavan

1928. Charles W. Richardson
1929. Lewis A. Coffin

1930. Francis R. Packard

1931. George E. Shambaugh
1932. George Fetterolf

1933. George M. Coates

1934. Dunbar Roy
1935. Burt R. Shurly ,

1936. William B. Chamberlain

1937. John F. Barnhill

1938. George B. Wood
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1939. James A. Babbitt 1956. LeRoy A. Schall
1940. Gordon Berry 1957. Harry P. Schenck
1941. Thomas E. Carmody 1958. Fred W.· Dixon
1942-3. Charles J. Imperatori 1959. William J. McNally
1944-5. Harold I. Lillie 1960. Edwin N. Broyles
1946. Frank R. Spencer 1961. Dean M. Lierle
1947. Arthur W. Proetz 1962. Francis E. Lejeune
1948. Frederick T. Hill 1963; Anderson C. Hilding
1949. Ralph A. Fenton 1964. Albert C. Furstenberg
1950. Gordon B. New 1965. Paul H. Holinger
1951. H. Marshall Taylor 1966. Joel J. Pressman
1952. Louis H. Clerf 1967. Lawrence R. Boies

1953. Gordon F. Harkness 1968. Francis W. Davison
1954. Henry B. Orton 1969. Alden H. Miller
1955. Bernard J. McMahon 1970. DeGraaf Woodman

1971. F. Johnson Putney

Vice-Presidents-

1879. F. H. Davis
1880. W. C. Glasgow J. O. Roe
1881. E. L. Shurly W. Porter
1882. C. Seiler E. F. Ingals
1883. S. W. Langmaid S., Johnston
1884. J. H. Hartman W. H. Daly
1885. H. A. Johnson G. W. Major
1886. E. C. Morgan J. N. Mackenzie
1887. J. N. Mackenzie S. W. Langmaid
1888. W. C. Glasgow C. E. DeM. Sajous
1889. F. Holden C. E. Bean

1890. J. O. Roe J. H. Hartman

1891. M. J. Asch S. Johnston
1892. S. Johnston J. C. Mulhall

1893. J. C. Mulhall W. E. Casselberry
1894. C: C. Rice S. H. Chapman
1895. J. Wright A. W. deRoaldes

1896. T. M. Murray D. N. Rankin

1897. A. W. MacCoy H. S. Birkett
1898. J. W. Farlow F. W. Hinkel
1899. T. A. DeBlois M. R. Brown
1900. H. L. Wagner A. A. Bliss
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1901. J. W. Gleitsmann D. Braden Kyle
1902. G. A. Leland T. Melville Hardie
1903. J. H. Lowman W. Peyre Porcher
1904.. Thomas Hubbard W. J. Freeman

1905. J. L. Goodale C. W. Richardson
1906. G. It. Makuen A. R. Thrasher
1907. J. P. Clark J. E. Rhodes
1908. E. Mayer F. R. Packard

1909. C. G. Coakley H. P. Mosher

1910. Robert C. Myles J. M. Ingersoll
1911. F. C. Cobb B. R. Shurly
1912. A. W. Watson W. Scott Renner

1913. F. E. Hopkins Geo. F. Shambaugh
1914. Clement T. Theisen Lewis A. Coffin

1915. J. Gordon Wilson Christian R. Holmes

1916. Thomas H. Halsted Greenfield Sluder
1917. John Edwin Bhodes D. Crosby Greene

1918. G. E. Shambaugh John R. Winslow

1919. Francis R. Packard Harmon Smith

1920. Harmon Smith W. B. Chamberlin

1921. Dunbar Roy Robert C. Lynch
1922. George Fetterolf Lorenzo B. Lockard

1923. Hubert Arrowsmith Joseph B. Greene

+924. Ross H. Skillern Gordon Berry
1925. John E. Mackenty Robert Levy
1926. Lewis A. Coffin William V� Mullin

-1927. Charles W. Richardson Hill Hastings
1928. Robert Clyde . Lynch Francis P. Emerson

1929. William B. Chamberlin Ralph Albert Fenton

1930. Harris P. Mosher James A. Babbitt

1931. Joseph B. Greene E. Ross Faulkner

1932. Gordon Berry Frank A. Spencer
1933. E. Ross Faulkner Thomas S. Carmody
1934. Gordon B. New Samuel McCullagh
1935. Edward C. Sewall H. Marshall Taylor
1936. William P. Wherry Harold I. Lillie

1937. Frank R. Spencer Bernard J. McMahon

1938. Ralph A. Fenton Frederick T. Hill
1939. John H. Foster Thomas R. Gittins
1940. Charles H. Porter Gordon F. Harkness
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1941. Arthur W. Proetz Henry B. Orton

1942-3. Harold I. Lillie Dean M. Lierle
1944-5. John J. Shea Thomas C. Galloway
1946. H.· Marshall Taylor C. Stewart Nash
1947. John J. Shea Frederick A. Figi
1948. Henry B. Orton Anderson C. Hilding
1949. LeRoy A. Schall Fletcher D. Woodward
1950. W. Likely Simpson Lyman G. Richards
1951. Wm. J. McNally Thomas C. Galloway
1952. J. Mackenzie Brown Edwin N. Broyles
1953. Claude C. Cody Daniel S. Cunning
1954. James H. Maxwell Clyde A. Heatly
1955. Robert L. Goodale Paul H. Holinger
1956. Henry M. Goodyear Robert E. Priest

1957. Francis E. LeJeune Pierre P. Viole
1958. Charles Blassingame Chevalier L. Jackson
1959. james Maxwell Oliver Van Alyea
1960. Walter Theobald Anderson Hilding
1961. Julius W. McCall P. E. Ireland
1962. Paul M. Moore Jerome A. Hilger
1963. Paul M. Holinger Lester A. Brown

1964. G. Slaughter Fitz-Hugh Daniel C. Baker

1965. C. E. Munoz-MacCormick Arthur J. Cracovaner

1966. Lawrence R. Boies G. Edward Tremble

1967. John F. Daly Stanton A. Friedberg
1968. DeGraaf Woodman John Murtagh
1969. Joseph P. Atkins Stanton A. Friedberg
1970. Robert B. Lewy Oliver W. Suehs
1971. James A. Harrill James D. Baxter

Secretaries and Treasurers

1879. G. M. Lefferts 1895. H. L. Swain
1882. D. Bryson Delavan 1900. P. E. Newcomb
1889. C. H. Knight 1911. Harmon Smith

Secretaries
1912. Harmon Smith 1939. Charles J. Imperatori
1918. D. Bryson Delavan 1942. Arthur W. Proetz
1919. J. M. Ingersoll 1947. Louis H. Clerf
1920. George M. Coates 1952. Harry P. Schenck
1933. William V. Mullin 1957. James H. Maxwell
1935. James A. Babbitt 1959. Lyman G. Richards

1968. Frank D. Lathrop
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Treasurers

1912. J. Payson Clark 1939. Frederick T. Hill
1923. George Fetterol£ 1948. Gordon F. Harkness
1932. William V. Mullin 1953. Fred W. Dixon

1933. James A. Babbitt 1958. Francis E. LeJeune
1935. Charles J. Imperatori 1962. Alden H. Miller

1969. Charles M. Norris

Librarians

1879. F. H. Bosworth
1883. T. R. French
1903. J. H. Bryan

1930. John F. Barnhill
1934. Burt R. Shurly
1935. George M. Coates

Librarian and Historian

1936. George M. Coates 1944. Louis H. Cler£

Librarian, Historian and Editor

1947. Harry P. Schenck
1952. Bernard J. Mclvlahon
1955. Edwin N. Broyles

1960. Francis W. Davison

1964. F. Johnson Putney
1971. Charles F. Ferguson
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PAST FELLOWS

Dates indicate original election to the Association

o Deceased

Honorary Fellows

01908. Barnhill, John F., Miami Beach, Florida.

01893. Birkett, Herbert S;, Montreal, Canada.

°187R Bosworth, Francke H., New York, N. Y.

01917. Coates, George M., Philadelphia, Pa.

01918. Dean, Lee Wallace, St. Louis, Mo.

01881. Delavan, D. Bryson, New York, N. Y.

01893. deRoaldes, Arthur W., New Orleans, La.

01890. De La Sota Y. Lastra, Ramon, Seville, Spain.
01923. Fenton, Ralph A., Portland, Oregon.
01879. French, Thomas R, Brooklyn, N. Y.

01880. Garcia, Senior Manuel, London, England.
01903. HaJ:ris, Thos J., New York, N. Y.

01928. Hill, Frederick T. , Waterville, 1\·1 p

01907. Jackson, Chevalier, Schwenksville, Pa.
o 1878. Johnston, Samuel, Baltimore, Md.

01878. Lefferts, George Morewood, Katonah, N. Y.

01914. Levy, Robert, Denver, Colo.

01918. Lewis, Fielding 0., Media, Pa.

01883. Mackenzie, John N., Baltimore, Md.

01881. Mackenzie, 'Sir Morel, London, England.,
01910. Masser, Ferdinand, Naples, Italy.
·1904. Mosher, Harris P., Marblehead, Mass.

01910. Moure, J. J. E., Bordeaux, France.

01937. Nager, F. R, Zurich, Switzerland.
o 1918. Oliver, H. K., Boston, Mass.

·1906. Pierce, Norval Harvey, San Diego, Calif.

01924. Proetz, Arthur c., St. Louis, Mo.

·1909. Semon, Sir Felix, Great Missenden, England.
·1878. Solis-Cohen, J., Philadelphia, Pa.
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01889. Swain, Henry L., New Haven, Conn.

01914. Thomson, Sir St. Clair, London, Eng.
01903. Tilley, Herbert, London, England.
01914. Wagner, Clinton, New York, N. Y.

01890. Wright, Jonathan, Pleasantville, N. Y.

Corresponding Fellows

01892. Browne, Lennox, London, England.
01938. Blair, Vilray P., St. Louis, Missouri.

01968. Cawthorne, Sir Terence, London, England.
01940. Colledge, Lionel, London, England.
01901. Collier, Mayo, Kearsney, Abbey, Kent, England.
01893. Desvernine, Carlos M., Havana, Cuba.
01930. Emerson, Francis P., Franklin, Mass.

01943. Eggston, Andrew A., New York, N. Y.

01961. Faaborg-Andersen, Knud, Nykobing, Denmark.
01936. Fraser, John S., Edinburgh, Scotland.

01901. Grant, Sir James Dundas, London, England.
01887. Cougenheim, A., Paris, France.

01894. Holden, Edgar, Newark, N. J.
01919. Kelly, Adam Brown" Helensburgh, Scotland.

01881. Labus, Carlo, Milan, Italy.
01950. Larsell, Olof, Portland, Oregon.
01931. LaSagna, Francesco, Parma, Italy.
01926. Law, Frederick M., New York, N. Y.

01921. LeMaitre, Ferdinand, Paris, France.

01902. Lermoyez, Marcel, Paris, France.

01897. Luc, H., Paris, France.

'01896. MacDonald, Greville, Haslemere, Surrey, England.
01894. MacIntyre, John, Glasgow, Scotland.

01903. McBride, P., York, England.
01920. McKenzie, Dan, London, England.
01919. McKernon, James F., New Canaan, Conn.

01880. Meyer, Wilhelm, Copenhagen, Denmark.
01910. Moure, J. J. K, Bordeaux, France.

01896. Mygind, Holger, Copenhagen, Denmark.
01950. Neil, James Hardie, Auckland, New Zealand.
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�1919. Paterson, Donald Rose, Cardiff, Wales.
�1941. Patterson, Norman, Herts, England.
�1919. Rogers, John, Jr., New York, N. Y.

�1894. Sajous, C. Eo DeM., Philadelphia, Pa.

�1924. Schaefer, J. Parson, Philadelphia, Pa.

�1896. Schmiegelow, Ernst, Copenhagen, Denmark.
�1946. Segura, Eliseo, Buenos Aires, Argentina.
�l940. Soto, E. Fernandez, Havana, Cuba.
�1881. Thornton, Pugin, London, England.
�1913. Turner, A. Logan, Edinburgh, Scotland.
�1880. Whistler, W. McNeil, London, England.
�1901. Wingrave, Wyatt, Lyme Regis, Dorset, England.
�1894. Wolfenden, R. Norris, Kent, England.

Emeritus Fellows

�1936. Ballenger, Howard C., Winnetka, Ill.
°1923. Barlow, Roy A., Nova Scotia, Canada.
�1915. Barnes, Harry Aldrich, Kingston, Mass.

�1944. Beatty, Hugh G., Columbus, Ohio
�1928. Beck, Joseph C., Chicago, Illinois.
�1921. Berry, Gordon, Worcester, Mass.

�1941. Bowers, '-'lesley C., New York, N. Y.

°1901. Brown, J. Price, Toronto, Canada.
�1891. Bryan, Joseph H., Washington, D. C.
�1913. Butler, Ralph, Philadelphia, Pa.

�1930. Campbell, Edward H., Philadelphia, Pa.

�1897. Clark, J. Payson, Boston, Mass.

�1899. Cobb, Frederick C., Bradenton, Florida.
�1939. Cody, Claude C., Jr., Houston, Texas.

�1905. Coffin, Lewis A., New York, N. Y.

�1893. Coolidge, Algernon, Boston, Mass.

°1937. Crowe, Samuel J., Baltimore, Maryland.
�1941. Cunning, Daniel S., New York, N. Y.

�1913. Dabney, Virginia, Washington, D. C.

�1882. De Blois, Thomas Amory, Boston, Mass.

�1941. Dixon, Fred W., Shaker Heights, Ohio.
�1892. Farlow, John W. Boston, Mass.

°1930. Figi, Frederick A., Rochester, Minn.

�1922. Forbes, Henry H., New York, N. Y.
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°1933.
°1905.

°1932.

°1940.
°1928.
°1880.
°1922.
°1898.
°1932.
° 1906�
°1917.
°1950.

°1905.
°1896.
°1959.
° 1915.

°1944.
°1888.
°1895.

°1930.
°1927.
°1919.
°1920.
°1904.

°1928.

°1939.

°1942.
°1918.
°1921.

°1929.

°1885.

°1939.

°1894.

°1922.

°1943.

°1928.

°1886.

°1941.
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Foster, John n., Houston, Texas.

Freer, Otto T., Chicago, Ill.

Furstenberg, Albert C., Ann Arbor, Mich.

Gatewood, E. Trible, Richmond, Va.

Gittins, Thomas R., Sioux City, Iowa.

Gleitsmann, Joseph W., New York, N. Y.

Goldsmith, Perry G., Toronto, Canada.

Goodale, Joseph L., Ipswich, Mass.

Graham, Harrington B., San Francisco, California.

Greene, D. Crosby, Jr., Boston, Mass.

Greene, Joseph B., Asheville, N. C.

Hall, Colby, Encino, Calif.

Halsted, Thomas H., Los Angeles, Calif.

Hardie, Thomas Melville, Chicago, Ill.

Hart, Verling K., Charlotte, N. C.

Hastings, Hill, Los Angeles, Calif.

Havens,
.

Fred Z., Rochester, Minn.

Hinkel, Frank Whitehill, Buffalo, New York.

Hopkins, Frederick E., Springfield, Mass.

Houser, Karl M., Ardmore, Pa.

Hubbard, Thomas, Toledo, Ohio.

Hurd, Lee Maidment, Rowayton, Conn.

Imperatori, Charles J., Essex, N. Y.

Ingersoll, John Marvin, Miami, Fla.

Jarvis, DeForest c., Barre, Vt.

Johnston, Willam H., Santa Barbara, Calif.

Kelly, Joseph D., New York, N. Y.

Kenyon, Elmer L., Chicago, Ill.

Kernan, John D., New York, N. Y.

Kistner, Frank B., Portland, Oregon.
Knight; Charles H., New York, N. Y.

Large, Secord H., Cleveland, Ohio.

Leland, George A., Boston, Mass.

Lillie, Harold 1., Rochester, Minn.

Lincoln, William R., Cleveland, Ohio.

Lyman, Harry Webster, St. Louis, Mo.

MacCoy, Alexander W., Philadelphia, Pa.

Martin, Robert C., San Francisco, Calif.
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(t1896. Mayer, Emil, New York, N. Y.

(t1951. McCart, Howard W. D., Toronto, Canada.
(t1939. McCaskey, Carl H., Indianapolis, Indiana.

(t1943. McCullagh, Samuel, New York, N. Y.

(t1923. McKinney, Richmond, Memphis, Tenn.
�1933. McMahon, Bernard J., St. Louis, Mo.

°1928. MacPherson, Duncan, New York, N. Y.

�1939. Myers, John L., Kansas City, Mo.
� 1901. Myles, Robert C., New York, N. Y.

�1937. Nash, C. Stewart, Rochester, N. Y.

01922. NeW, Gordon B., Rochester, Minn.

01923. Newhart, Horace, Minneapolis, Minn.

0190'3. Packard, Francis R., Philadelphia, Pa.

01878. Porter, William, Ocean Springs, Miss.
.

01942. Potts, John B., Omaha, Nebr.

01903. Renner, W. Scott, Buffalo, N. Y.

01897. Rhodes, John Edwin, Chicago, Ill.

01884. Rice, Clarence C., New York, N. Y.

01905. Richards, George L., South Yarmouth, Mass.

01878. Robinson, Beverly, New York, N. Y.

01921. Sauer, William E., St. Louis, Mo.

01923. Sewall, Edward c., Palo Alto, Calif.
01930. Seydell, Ernest M., Wichita, Kansas.

01907. Shambaugh, George E., Chicago, Ill.

01908. Smith, Harmon, New York, N. Y.

01923. Spencer, Frank R., Boulder, Colo.

01927. Tobey, Harold G., Boston, Mass.

01925. Tucker, Gabriel, Haverford, Pa.

01892. Wagner, Henry L., San Francisco, Calif.

01892. Watson, Arthur w, Philadelphia, Pa.

°1948. Whalen, Edward J., Hartford, Conn.

01922. White, Francis W., New York, N. Y.

01939. Wilson, J. Gordon, Old Bennington, Vt.

01905. Wood, George B., Wynnewood, Pa.

(t1935. Woodward, Fletcher D., Charlottesville, Va.

Active Fellows

01880. Allen, Harrison, Philadelphia, Pa.
°1917. Arrowsmith, Hubert, Brooklyn, N. Y.
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01879. Asch, Morris j., New York, N. Y.

01942. Ashley, Rae E., San Francisco, Calif.
01923. Babbitt, James A., Philadelphia, Pat
I) 1906. Ballenger, William L., Chicago, Ill.
I) 1880. Bean, C. E., St. Paul, Minn.

1)1949. Beck, August L., New Rochelle, N. Y.
I) 1904. Berens, T. Passmore; New York, N. Y.
I) 1924. Bigelow, Nolton, Providence, R I.
I) 1938. Blassingame, Charles D., Memphis; Tenn.
I) 1893. Bliss, Arthur Ames, Philadelphia, Pa.

� 1951. Boyden, Guy L., Portland, Oregon.
1)1895. Boylan, J. E.; Cincinnati, Ohio.
I) 1932. Brown, John Mackenzie, Los Angeles, Calif.
I) 1892. Brown, Moreau R, Chicago, Ill..
1)1933. Buckley, Robert E., New York, N. Y.

1)1915. Canfield, R Bishop, Ann Arbor, Mich.
1)1934. Carmack, John Walter, Indianapolis, Ind.
I) 1924. Carmody, Thomas E., Denver, Colo.
I) 1889. Casselberry, William E., Chicago, Ill.
I) 1883. Chamberlain, C. W., Hartford, Conn.

1)1917. Chamberlin, William B., Cleveland, Ohio.
1)1896. Chappell, W. F., New York, N. Y.

1)1882. Chapman, S. Hartwell, New Haven, Conn.

1)1902. Coakley, Cornelius G., New York, N. Y.
I) 1913. Coffin, Rockwell c., Boston, Mass.

1)1918. Cox, Gerald H., New York, N. Y.
I) 1880. Cushing, E. W., Boston, Mass.
I) 1878. Cutter, Ephraim, West Falmouth, Mass.

1)1880. Daly, W. H., Pittsburgh, Pa.
I) 1878. Davis, F. H., Chicago, Ill.
1)1941. Davis, Warren B., Philadelphia, Pa.
I) 1926. Dennis, Frank Lownes, Colorado Springs, Colo.
I) 1901. Dickerman, E. T., Chicago, Ill.
I) 1878. Donaldson, Frank, Baltimore, Md.
I) 1947. Engler, Clarence W., Cleveland, Ohio.
1)1954. Equen, Murdock S., Atlanta, Ga.
I) 1935. Eves, Curtis C., Philadelphia, Pa.

1)1919. Faulkner, E. Ross, New York, N. Y.
I) 1914. Fetterolf, George, Philadelphia, Pa.

1)1901. Freeman, Walter J., Philadelphia, Pa.
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� 1917. Friedberg, Stanton A., Chicago, Ill.

1940. Fuchs, Valentine H., New Orleans, La.

�1897. Frothingham, Richard, New York, N. Y.
� 1909. Getchell, Albert C., Worcester, Mass.
� 1907. Gibb, Joseph S., Philadelphia, Pa.
� 1940. Gill, William D., San Antonio, Texas.
� 1878. Glasgow, William Carr, St. Louis, Mo.
� 1913. Goldstein, Max A., St. Louis, Mo.

�1905. Grayson, Charles P., Philadelphia, Pa.

�1934. Grove, William E., Milwaukee, Wisconsin.

�1933. Harkness, Gordon F., Davenport, Iowa.

�1878. Hartman, J. H., Baltimore, Md.
� 1945. Hickey, Harold L., Denver, Colo.
�1879. Holden, Edgar, Newark, N. J.
� 1907. Holmes, Christian R, Cincinnati, Ohio.
� 1882. Hooper, Franklin H., Boston, Mass.

�1893. Hope, George B., New York, N. Y.
� 1938. Hourn, George E., St. Louis, Mo.

�1939. Hunt, Westley Marshall, New York, N. Y.

�1901. Hyatt, Frank, Washington, D. C.
� 1925. Iglauer, Samuel, Cincinnati, Ohio.
� 1878. Ingals, E. Fletcher, Chicago, Ill.

�1882. Ives, Frank L., New York, N. Y.
� 1938. Jackson, Chevalier L., Philadelphia, Pa.

�1880. Jarvis, William C., New York, N. Y.

�1878. Johnson, Hosmer A., Chicago, Ill.
�1879. Johnson, Woolsey, New York, N. Y.
� 1960. Johnston, Kenneth C., Chicago, Ill.
�1944. Jones, Marvin F., New York, N. Y.

�1879. Kealhofer, R H., St. Louis, Mo.

�1964. Keim, W. Franklin, Montclair, N. J.
�1942. King, Edward D., North Hollywood, Calif.
�1901. King, Gordon, New Orleans, La.

�1885. Knight, Charles H., New York, N. Y.
� 1878. Knight, Frederick Irving, Boston, Mass.

�1898. Kyle, D. Braden, Philadelphia, Pa.
� 1880. Langmaid, Samuel W., Boston, Mass.

�1878. Lincoln, Rufus P., New York, N. Y.

�1911. Lockard, Lorenzo B., Denver, Colo.

211
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�1913. Loeb, Hanau W., St. Louis, Mo.

�1897. Logan, James E., Kansas City, Mo.
� 1935. Looper, Edward A., Baltimore, Md,
�1888. Lowman, John H., Cleveland, Ohio.
�1919. Lynah, Henry L., New York, N. Y

�1952. Lynch, Mercer G., New Orleans, La.

�1915. Lynch, Robert Clyde, New Orleans, La.

�1879. McBurney, Charles, New York, N. Y.

�1927. McGinnis, Edwin, Chicago, Ill.

1936. McGregor, Gregor, Toronto, Canada.
�1913. McKimmie, O. A., Washington, D. C.

�1945. McLaurin, John G., Dallas, Texas.

�1885. McSherry, H. Clinton, Baltimore, Md,
�1914. Mackenty, John E., New York, N. Y.
�1898. Makuen, G. Hudson, Philadelphia, Pa.

�1881. Major, G. W., Montreal, Canada.
°1948. Maxwell, James H., Ann Arbor, Mich.
°1954. Meltzer, Philip E., Boston, Mass.

�1881. Morgan, E. C., Washington, D. C.

�1950. Morrison, Lewis F., San Francisco, Calif.
�1940. Morrison, William W;, New York, N. Y.

°1886. Mulhall, J. C., St. Louis, Mo.

°1925. Mullin, William V., Cleveland, Ohio.

°1914. Munger, Carl E., Waterbury, Co!?-n.
°1892. Murray, T. Morris, Washington, D. C.

°1881. Mynter, H., Buffalo, N. Y.

°1893. Newcomb, James E., New York, N. Y.

°1895. Nichols, J. E. H., New York, N. Y.

°1927 . Orton, Henry B., Newark, N. J.
. °1894. Park, William H., New York, N. Y.

°1892. Porcher, W. Peyre, Charleston, S. C.

°1927. Porter, Charles T.; Boston, Mass.
�1954. Pressman, Joel J., Los Angeles, Calif.
°1908. Randall, B. Alexander, Philadelphia, Pa.

�1882. Rankin, D. N., Allegheny, Pa.

°1934. Richards, Lyman G., Wellesley Hills, Mass.

°1902. Richardson, Charles W., Washington, D. C

°1930. Ridpath, Robert E., Philadelphia, Pa.

°1879. Roe, John 0., Rochester, N. Y.
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°1945. Robb, James M., Detroit, Michigan.
°1953. Roberts, Sam E., Kansas City, Mo.
°1881. Robertson, J. M., Detroit, Mich.
°1913. Roy, Dunbar, Atlanta, Ga.
°1878. Rumbold; T. F., St. Louis, Mo.
°1879. Seiler, Carl, Philadelphia, Pa.
°1928. Shea, John Joseph, Memphis, Tennessee.
°1893. Shields, Charles M., Richmond, Pa.
°1909. Shurly, Burt R., Detroit, Mich.
°1878. Shurly, E. L., Detroit, Mich.
°1892. Simpson, William Kelly, New York, N. Y

°1919. Skillern, Ross H., Philadelphia, Pa.

°1909. Sluder, Greenfield, St. Louis, Mo.

°1879. Smith, Andrew H., Geneva, N. Y.

°1932. Smyth, Duncan Campbell, Boston, Mass.

°1928. Sonnenschein, Robert, Chicago, Ill.
°1924. Stein, Otto J., Chicago, Ill.

1934. Stevenson, Walter, Quincy, Ill.
°1911. Staut, George C., Philadelphia, Pa.

°1879. Tauber, Bernhard, Cincinnati, Ohio.
°1924. Taylor, Hermon Marshall, Jacksonville, Fla.
°1903. Theisen, Clement F., Albany, N. Y.

°1899. Thorner, Max, Cincinnati, Ohio.
°1892. Thrasher, Allen B., Cincinnati, Ohio.
°1937. Tobey, George L., Jr., Boston, Mass.

°1888. Van der Poel, S. 0., New York, N. Y.

°1938. Vail, Harris H., Cincinnati, Ohio.
°1936. Voislawsky, Antonie P., New York, N. Y.

°1954. Walsh, Theodore E., St. Louis, Mo.

°1933. Wanamaker, Allison T., Seattle, Wash.
�1896. Ward, Marshall R., Pittsburgh, Pa.

-1879. Ward, Whitfield, New York, N. Y.

-1886. Westbrook, Benjamin F., Brooklyn, N. Y.

-1924. Wherry, William P., Omaha, Neb.
-1924. White, Leon E., Boston, Mass.
°1939. Williams, Horace J., Philadelphia, Pa.

-1942. Wishart, D. E. Staunton, Toronto, Canada.
-1922. Wishart, David J. G., Toronto, Canada.
-1940. Wood, V. Visscher, St. Louis, Mo.

-1896. Wollen, Green V., Indianapolis, Ind.
°1953. Wilkerson, William W., Nashville, Tenn.
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1972



LIST OF FELLOWS

Date Indicates Year Admitted to Active Fellowship

Attendance at meetings is shown by figures following each name.

Asterisk (#) indicates year paper was read.

Active Fellows

1962. ALEXANDER, FRED W., 3461 Warrensville Center Rd., Shaker Heights,
Ohio 44122, 1962, '63 ", '64, '66, '68, '69, '701 '71, '72.

1958. ALFARO, VICTOR R, 916 - 19th St., N. W., Washington, D.C. 20006,
1958, '59, '60, '61, '62, '63, '64, '65, '66, '67, '69, '70, '71, '72.

1969. ANDREWS, ALBERT H. JR., 122 S. Michigan Ave., Chicago, Ill., 60603,
1970, '71, '72.

1962. ARNOLD, GODFREY E., 2500 N. State St., Jacks-on, Mississippi 39216,
1962, '63#, '64 #, '66, '69, '70, '72.

1958. ATKINS, JOSEPH P., 3400 Spruce St., Philadelphia, Pa. 19104, 1958,
'59#, '60, '61, '62, '63, '64, '65, '67, '68, '69, '70, '71 #; '72 #.

1969. AUSBAND, JOHN R, Bowman Gray School of Medicine, Winston

Salem, N. C. 27103, 1970, '71, '72.

1956. BAKER, DANIEL CLIFTON, JR., 180 Fort Washington Ave., New York,
N. Y. 10032, 1956, '57, '58, '59#, '60, '61, '62#, '63, '64, '65, '66,
'69#, '70, '71 #, '72#.

1970. BALLENGER, JOHN J., 723 Elm St., Winnetka, Ill. 60093, 1971, '72.

1963. BAXTER, JAMES D., 687 Pine Ave. West, Montreal, 112, Quebec, Can
ada, 1963, '65#, '66, '67, '68, '69, '70, '71, '72.

1944. BOIES, LAWRENCE R, Box 396, University Hospital, Minneapolis,
Minnesota 55455,1944, '46, '47, '48#, '49, '504, '5P, '53, '54, '55, '56,
'57, '58, '59, '60, '61, '62, '63, '64, '65, '66, '67, '68#, '69, '71.

1955. EORDLEY, JOHN E., Johns Hopkins Hospital, Baltimore, Maryland
21205, 1955, '56, '57, '59, '60, '62, '63, '64, '65, '66, '67, '69, '70, '71, '72.

1959. BREWER, DAVID W., 1100 E. Genesee St., Syracuse, N. Y. 13210, 1959,
'60#, '61, '62 #, '634, '66, '70.
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1955. BROWN, LESTER ALEXANDER, 490 Peachtree Street, N .E., Atlanta,
Georgia 30308, 1955, '56, '57, '58, '59, '61, '63, '65, '68, '69, '70, '71,
'72.

1940. BROYLES, EDWIN N., 11 East Chase St., Baltimore, Maryland 21202,
1940,

'

41 �, '42, '46,
'

48 �, '49, '50, '514, '52, '53, '54,'55, '56, '58, '594,
'60, '614, '63, '64, '65, '67, '71.

1963. BRYCE, DOUGLAS P., O.P.D. Toronto General Hospital, Toronto, Can

ada, 19634, '64, '664, '674, '684, '69, '70, '71, '72.

1968. CHANDLER, J. R, 1700 N.W. 10th Ave., Miami, Fla. 3$136, 1968,
'694, '70, '71, '72.

1967. COCKE, EDWIN W., JR., 899 Madison, Memphis, Tenn. 3�102, 1967,
'68, '69, '70, '72.

.

1964. CODY, CLAUDE C., III, 1600 Memorial Professional Building, Hous

ton, Texas 77002, 1964, '65, '67, '69, '71.

1971. COHEN, SEYMOUR R., 6221 Wilshire Blvd., Los Angeles, Calif. 90048,
1971,'724.

1957. CONLEY, JOHN J., 139 East 36th Street, New York, N. Y. 10016, 1958°,
'60°, '61, '624, '63 ", '64, '65, '70, '72.

1957. CONVERSE, JOHN MARQUIS, 722 Park Avenue, New York, N. Y. 10021,
1960, '624, '67.

1959. CRACOVANER, ARTHUR J., 103 E. 78th St., New York, N. Y. 10021,
1959, '60, '61 0, '62, '63, '65, '66, '67, '68, '69, '72.

1960. DALY, JOHN F., Faculty Practice Offices, 566 First Ave., New York,
N. Y. 10016, 1960, '61 0, '62, '6,3, '64, '65, '66, '67, '68, '69, �70, '71, '72.

1951. DAVISON, FRANCIS W., Geisinger Medical Center, Danville, Pa.
17812, 1951, '52, '53 0, '54, '55, '56, '57, '58, ',tJ9, '60, '61, '62, '63°, '64,
'65, '66, '67°, '68, '694, '70, '71, '72.

1966. DEVINE, KENNETH D., Mayo Clinic, Rochester, Minn. 55901, 1966,
1948°, '49, '51, '53, '54, '56, '57, '59, '62, '64, '65'\ '66, '67, '68, '724.

1968. DEWEESE, DAVID D., 3181 S.W. Sam Jackson Park Rd., Portland,
Ore. 97202, 1968, '69°.

1969. DICKINSON, JOHN T., 1501 Locust St., Pittsburgh, Pa. 15219, 1970, '71,
'72.



218 LIST OF FELLOWS

1968. FARRIOR, RICHARD T., 509 Bay St., Tampa, Fla. 33606, 1968, '69, '70�,
'72.

1964. FEARON, BLAIR, 308 Medical Arts Building, Toronto 5, Ontario, Can

ada, 1964, '66, '67, '68, '69, '70, '71 �, '72 �.

1963. FERGUSON, CHARLES F., 300 Longwood Ave., Boston, Mass. 02115,
1963, '64 �, '66, '67�, '68, '69�, '70, '71, '72.

1955. FITz-HuGH, GLASSELL SLAUGHTER, 2003 Spottswood Road, Char
lottesville, Virginia 22903, 1955, '57, '59, '60, '61, '62�, '64, '65, '66,
'67� , '68, '69, '70, '71, '72.

1970. FRAZER, JOHN P., 260 Crittenden Blvd., Rochester, N. Y. 14620, 1971,
'72.

1956. FRIEDBERG, STANTON A., 1725 West Harrison St., Chicago, Ill. 60612,
1956, '57�, '58, '59, '60, '61, '62, '63, '64, '65�, '67, '68, '69, '70,'71 �,'72.

1959. GOLDMAN, JOSEPH L., 1050 Park Ave., New York, N. Y. 10028, 1959,
'60�, '61, '62, '63, '64, '65, '66, '67, '68, '69, '70, '71, '72�.

1965. HANCKEL, RICHARD W., 80 Barre St., Charleston, S. C. 29401, 1965,
'66, '67, '69, '70, '71, '72.

1957. HARRILL, JAMES A., Bowman Gray School of Medicine, Winston

Salem, N. C. 27103,1957, '58, '59, '61, '62, '63, '64, '66, '67, '68, '69,
'71.

1960. HARRIS, HERBERT, 907 Hermann Professional Building, Houston,
Texas 77025, 1960, '61 ", '62, '63, '64, '65�, '66, '67, '68, '69, '70, '71,
'72.

1959. HENRY, G. ARNOLD, 170 St. George St., Toronto, Canada, 1959, '61,
'63, '66, '67, '69, '70.

1943. HILDING, ANDERSON C., Research Laboratory, St. Luke's Hospital,
Duluth, Minnesota 55805, 1944�, '46, '47, '48�, '4-9, '50, '51, '53, '55,
'56�, '57, '60, '61, '62�, '63, '64�, '65, '66, '67, '68, '69, '70, '71, '72.

1955. HILGER, JEROME A., Suite 6A, 393 Dunlap St., St. Paul, Minnesota
55104, 1955, '56 #, '57, '58, '59, '60, '62, '63, '64, '65, '66, '68, '69, '70,
'71.

1945. HOLINGER, PAUL H., 700 North Michigan Ave., Chicago, Illinois
60611,1946, '47, '49, '50#, '5P, '52, '53, '54#, '55, '56, '57, '58�, '59,
'60, '61 #, '62#, '63, '64, '65, '66#, '68, '69#, '72#.
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1957. HOLMES, EDGAR M., 2000 Washington St., Newton, Mass. 02162,
1957, '59, '61, '63, '68, '70, '71, '72.

1961. JONES, EDLEY H., 1301 Washington St., Vicksburg, Miss. 39180,1961,
'62, '63�, '65, '66, '67, '68, '69, '70, '71, '72.

1965. KING, JAMES T., Baptist Professional Building, Atlanta, Ga. 30312,
1965, '66, '67, '69, '70, '71.

1963. KIRCHNER, JOHN A., 333 Cedar St., New Haven, Conn. 06510, 1963,
'65�, '67�, '68, '69�, '70, '71 �, '72�.

1965. KNIGHT, JOHN S., 305 West 43rd St., Kansas City, Mo. 64111, 1965,
'66�, '67, '69, '70, '71, '72.

1963. LATHROP, FRANK D., R.F.D. No.1, Pittsford, Vt. 05763, 1963, '64 �,
'67�, '69, '70, '71, '72.

1953. LEDERER, FRANCIS LOEFFLER, 1300 Lake Shore Drive, Apt. 32D, Chi
cago, Illinois 60610, 1953, '54, '55, '56, '57�, '58, '60, '61, '62, '63 �,
'64, '65, '66, '68 �

, '69, '70, '72.

1966. LEWIS, JOHN S., 3 East 71st Street, New York, N. Y. 10021, 1966, '67,
'68, '69�, '70, '71, '72.

1961. LEWY, ROBERT B., 25 East Washington St., Chicago, Ill. 60€302, 1961,
'62�, '63, '65�, '67, '68, '69, '70, '71.

1972. LILLIE, JOHN c., 200 First St., S.W., Rochester, Minn. 55905, 1972.

1966. MCCABE, BRIAN F., Dept. of Otolaryngology, University Hospitals,
Iowa City, Iowa 52240, 1966, '69, '72 ".

1963. MCGOVERN, FRANCIS H., 139 South Main St., Danville, Virginia
24541, 1963, '64, '66, '68. '71, '72.

1951. McHENRY, LAWRENCE C., 301 N. W. 12th St., Oklahoma City, Okla.
73103, 1953 �

, '62, '63, '64, '65, '66, '68, '71.

1952. MILLER; ALDEN H., 1407 N. Vermont Ave., Los Angeles, Calif. 90027,
1952, '53�, '55, '57, '58�, '61, '62, '64, '66, '67�, '68, '69, '70, '71, '72.

1965. MILLER, DANIEL, Deaconess Medical Building, 110 Francis St., Bos
ton, Mass: 02215, 1965, '66, '67, '68, '69�, '70, '71, '72.

1964. MONTGOMERY, WILLIAM W., 243 Charles St., Boston, Mass. 02114,
1964, '65�, '66�, '68�, '70, '71, '72.
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1958. MONTREUIL, FERNAND, Hospital Notre Dame, 1560 K Sherbrooke,
Montreal 24, Canada, 1958, '60, '64, '67, '69.

1972. MORSE, HARRY R., Geisinger Memorial Hospital, Danville, Penn.

17821, 1972.

1957. MUNOZ-MACCORMICK, CARLOS EDUARDO, 71 Park Terrace, Santurce,
Puerto Rico, 1957, '58, '59, '60, '61, '62, '63, '64, '65, '66, '67,
'68, '69, '70, '71, '72.

1956. NORRIS, CHARLES MORGAN, 3401 North Broad Street, Philadelphia,
Pennsylvania 19140, 1956, '57, '584, '59, '60, '610, '62, '63, '64, '66,
'67, '680, '69, '704, '71, '72.

1961. OGURA, JOSEPH H., 640 So. Kingshighway, St. Louis, Mo. 63110

1961°, '620, '63, '640, '65, '664, '67, '684, '69, '70, '71 0, '72.

1958. O'KEEFE, JOHN J., 255 S. 17th St., Philadelphia, Pa. 19103, 1958, '590,
'60, '62, '64, '67, '71.

1961. O'NEIL, JAMES J., 612 Medical Arts Building, Omaha, Nebraska
68102, 1961, '624, '64, '67, '69, '70, '71.

1961. PANG, Lur Q., 1374 Nuuanu Ave., Honolulu, Hawaii 96817, 1961,
'624, '64, '66, '67, '70, '71, '72.

1961. PASTORE, PETER N., 5503 Riverside Drive, Richmond, Va. 23225,
1961, '624, '64, '66, '67, '69, '71, '72.

1972� PENNINGTON, CLAUDE L., JR., 829 First St., Macon, Ga. 31201, 1972.

1967. PRATT, LORING W., 325-B Kennedy Memorial Drive, Waterville,
Maine 04901,1967, '68, '69, '70, '71, '72.

1951. PRIEST, ROBERT K, 79 S. Ninth St., Minneapolis, Minn. 55402, 1951,
'534, '54 ", '56, '59, '604, '61, '65, '674, '68, '69, '70, '71, '72.

1951. PUTNEY, F. JOHNSON, 80 Barre St., Charleston, S. C. 29401, 1951, '52,
'53°, '54, '55, '56, '580, '59, '60, '61, '62, '63°, '640, '65, '66, '67, '68°,
'690, '700, '71, '720.

1963. REED, GEORGE F., 766 Irving Ave., Syracuse, N. Y. 13210, 1963, '650,
'66, '68, '690, '70, '71, '72.

1959. SANDERS, SAM H., 1286 Peabody Ave., Memphis, Tenn. 38104, 1959,
'60, '61, '62, '63, '65, '70, '71, '72.



LIST OF FELLOWS 221

1964. SAUNDERS, WILLIAM H., N-820 University Hospital, Columbus, Ohio
43210,1964, '65, '66, '684, '69, '704, '71, '724.

1959. SILCOX, LOUIS E., 108-111 Lankenau Med. Bldg., Philadelphia, Pa.

19151, 1959, '60, '61, '62, '63, '64, '65, '66, '67, '68, '69, '70 '71, '72.

1958. SIMONTON, KINSEY M., 705 Juniper St., N.E., Atlanta, Ga. 30308,
1958, '594, '62, '64, '66, '67, '69, '72.

1962. SISSON, GEORGE A., Northwestern U. Medical School, 303 Chicago
Ave., Chicago, Ill. 60611, 1962, '634, '65, '66, '68, '69, '70, '71, '72.

1964. SKOLNIK, EMANUEL M., 1853 West Polk Street, Chicago, Ill. 60612,
19644, '65, '664, '67, '68, '69, '704, '71, '72.

1972. SOBOROFF, BURTON J., 307 N. Michigan Ave., Chicago, Ill. 60601,
1972.

1954. SOOY, FRANCIS A., University of California Hospital, 3rd and Par
nassus Ave., San Francisco, Calif. 94122, 1954, ',564, '58, '60, '62,
'63, '64, '654, '67, '684, '7l.
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