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Miay: 21 AND 22, 196l

The Eighty-second Annual Meeting of the American Laryngo-
logical Association was called to order by the President, Dr. Edwin N.
Broyles, at the Lake Placid Club, Lake Placid, New York, on May 21,
1961, at 10:00 A.M.
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SUNDAY MORNING SESSION

May 21, 1961

The first session of the Eighty-Second Annual Meeting of the
American Laryngological Association, held at the Lake Placid Club,
Essex County, New York, convened at 10:10 A.M., Dr. Edwin N.
Broyles, President of the Association, presiding.

PrESIDENT BroYLEs: I will ask the Secretary to call the roll.

(The Secretary, Dr. Lyman G. Richards, called the roll. As the
roll was called, a Past President’s pin was presented to Drs. Louis H.
Clerk, Frederick T. Hill, Gordon Harkness, Bernard J. McMahon,
LeRoy Allen Schall and Harry P. Schenck.)

PRESIDENTIAL ADDRESS

Epwin N. BroyrLes, M.D.

BarTiMorE, Mb.

This, the 82nd meeting of the Association, has been called by
your Council in this historic region, the land of the Algonquins and
Iroquois. Later this region was fought over by the French and British,
whose names and deeds are prominent in our history; Samuel de
Champlain, Count Frontenac, Marquis de Montcalm, General James
Wolfe and Lord Jeffry Amherst. This country was also the camping
ground of that fabulous scout, Hawkeye, of J. Fenimore Cooper’s
“Leather Stocking Tales.”

I am humbly and deeply grateful for the great honor you have
given me and express to you my appreciation. It is a great honor
to be a member of this Association and to be its President is far beyond
my due. I thank you for this my greatest honor.

A meeting of this Association was held in Baltimore in May,
1890. Dr. John H. Mackenzie, a Baltimorian, was then President and
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later an Honorary Fellow of this Association. This was 71 years ago.
Dr. Mackenzie was a distinguished member of the Baltimore medical
profession. He demonstrated that an attack of rose fever could be
brought about when a patient suffering from this allergy was suddenly
and unknowingly exposed to an artificial rose. Another one of his
papers was entitled, “The Slaughter of the Tonsils.” His lecture on
certain phases of Rhinology is still talked about. The story is that
when the subject of the lecture was announced by him to the class,
the female medical students at Hopkins rose in a group, blushed and
rapidly left the class room. Of course that was some 71 years ago.
His obituary and bibliography are to be found in Volume 48 of our
Transactions published in 1926.

This is a picture of our gavel which was presented to this Associa-
tion in 1911, a half century ago by Dr. Samuel Johnston, also a
Baltimorian. He insisted that the names of his three close friends
along with his be engraved on it. This picture also is to be found in
Volume 48. The names are J. N. Mackenzie, elected President 1889;
D. Bryson Delevan, President 1893; Samuel Johnston, President 1899,
and Jacob Hartman, President 1903.

We are now in the midst of a great revoluation which involves
the whole world and affects every aspect of our lives, including the
practice of medicine and surgery. This practice is being taken over
more and more by large groups or institutions, so much so that it is
a great temptation for the young doctor to join one of these groups
when he begins practice. These groups have some advantages, just as
the shopping center has advantages over a single store. There are also
some disadvantages. The family doctor who knew his patients and
their families for three or four generations is rapidly becoming extinct
and this may be one of the reasons that the medical profession is losing
its close association with the public. Dr. Mosher felt this when he
said, “When T gave up the practice of general medicine something
very definite went out of my life, namely the personal touch with
the patient. I am more and more an operating machine and as the
change has gradually come about I have come to understand what is
meant by the phrase, “The laboratory eye is glassy and the operating
hand is cold’.” But when the laboratory eye is kind and the operat-
ing hand gentle, perhaps we can regain some of that personal touch
with the patient.
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We are teachers, our motto “Docendo Discimus” and our prob-
lems may be said to be twofold. We must bend our efforts to turning
out a man of skill, experience, and judgement in order that he may
be a good practitioner and at the same time endeavor to instil into him
an eager desire for knowledge, a devotion to truth which will lead him
to search in fields still unexplored or to follow clues already given
to goals which have not yet been attained.

Both research and practice are necessary for advancement. The
research physician may be compared to a composer of music and the
practicing physician to the performing artist. The music of an opera
is the product of the composer’s mind, while the performance of a
gifted artist in the composer’s opera glorifies the composer’s work.
The same is true in the advancement of medicine. Rarely in medi-
cine, as in music, is the good research man a good practitioner and
the reverse statement is equally true. If the research worker and
the practitioner cannot be united in the same individual they must
work hand in hand. Each can help the other.

Emerson, in his essay on Circles, pictures intellectual progress as
rhythmic. “Ata given moment knowledge is surrounded by a barrier
which marks its limit. It gradually gathers clearness and strength
until some thinker of exceptional power burst the barrier and wins
a wider circle within which though once more intrenches itself. But
the internal force again accumulates, the new barrier is in turn broken
and a wider horizon is presented.”

In closing his Treasurer’s Report last year, Dr. LeJeune stated
that our trust fund was increased by the receipt of a donation of a
$1000 U. S. Government bond from Dr. Fred Dixon which was
allocated to the Memorial Fund. Also a donation of a $500 check
from the estate of the late Dr. Marshall Taylor, one of our Past
Presidents, was received from his son, Dr. Dekle Taylor. Donations
and bequests such as these are urgently needed to place our Association
on a firm financial basis. It is sincerely hoped that more contributions
such as these will be received in the future.

This is a small Association. The membership is limited. Costs
continue to mount. In reviewing the donations to the Association
given in dollars or bonds, $5000 given to this association in 1906 is
now valued at $7000, or $3500 as far as dollar purchases are con-
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cerned. If this gift had been given in stocks and the stocks held in
the treasury, perhaps the dollar value would be much greater.

There is one profitable way to give. My plea is that we donate
not only bonds or dollars, which by necessity are put in bonds, but
also give some shares of stock in which you have a profit. These
stocks may, after study, be kept in the treasury and not sold for
the purchase of bonds. With a wide variety of stocks in our port-
folio, some will advance. The more diversification, the greater the
chance that some may increase greatly in value. The gifts or dona-
tions are tax-deductible. By donating or willing a small fraction of
an estate, a diversified mixture of stocks and bonds will come to
the Association, which in years to come may be the greatest help to
our Association in combating rising costs and will place this Associa-
tion in a position to contribute freely to research and investigation.

I have had word from the Tresury Department that all gifts
to the Association are tax deductible. The shares of stock in which
you realize a profit are counted as values at the market price, not the
purchase price. For instance if you had bought shares of stock costing
$30.00 a share and the stock had risen in value to $90.00 a share, the
stock would be valued as a gift not at $30.00, the purchase price, but
at $90.00, the market value, as a deductible gift with no capital
gains tax.

All the holdings of this Association are in U.S. Government
Bonds. On the other hand, large institutions with large investments
always have stocks as well as bonds.

I cannot conclude without paying tribute to our Secretary, Dr.
Lyman Richards, whose untiring devotion has made the tasks of the
officers of this Association pleasant. I also pay tribute to our splendid
Treasurer, Dr. Francis LeJeune, and to our Librarian, Editor and
Historian, Dr. Francis Davison. I also express my appreciation to
the Council for their cooperation and advice and lastly to the Fellows
of the Association for their kindness and help. Thank you for your
trust in me and for the honor and privilege of serving you.

PrESIDENT BrOYLEs: There is one privilege of this office that I
have greatly enjoyed and that is the privilege of inviting a Guest of
Honor. Today we have one of our Honorary Members as Guest of
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Honor. He was President of this Association in 1952. He is also
a benefactor of the Association. He served as Secretary. He was the
Librarian and Historian.

He is a prodigious worker, an inspiring teacher and skillful oper-
ator, and one who stands high in the estimation and appreciation of
all of the members of the Laryngological Association. It is with
pleasure that I introduce to you our Guest of Honor, Dr. Louis Clerf.



REMARKS BY THE GUEST OF HONOR

Dr. Lours H. CLERF: Mr. President and Fellows of the Associ-
ation: This is indeed a great honor and I am very grateful to you and
to the Fellows of the Association. 1 take it that this is an honor that
I can share with all who have contributed to anything that I may
have done that merits distinction. I should be happy to do so, for
it has been my experience, as I have viewed the progress of men in
medicine that few have attained distinction, shall we say, under their
own steam. It has been the combined activity and interest of a large
group, and I should like to share this with all of them.

I agree with Mark Twain, who said that Adam was fortunate,
for whatever he said, he could say, “Well, this has never been said
before.” Much that I shall say has been said before.

Being the guest and not the ghost of honor gives me an oppor-
tunity to again appear on the rostrum of this Association and address
a few words to you. I thought before I came here that Dr. Broyles
had decided against having a Guest of Honor and I considered that
a fine idea. When I arrived he told me that it was still in force, so
I began to reminisce, and I recalled when I became a Fellow of this
Association in 1925, which is only thirty-six years ago, and, singularly,
T was just 36 years old then. Like Jack Benny, I am still in my
thirties.

Dr. Greenfield Sluder was the President and he read a paper on
“The Involuntary Nervous System in the Sphenopalatine and Nasal
Ganglion,” and at the same meeting Arthur Proetz presented his paper
on “Displacement Irrigation of the Nasal Sinuses.”

When the Secretary called the roll this morning, I found that
none of more than ninety who were Fellows of the Association in 1925
responded to the roll call. There are still a few in the land of the
living. I had hoped that Arthur Proetz would be here. Drs. Barlow,
Fielding O. Lewis, Francis White and John Kernan were unable to
attend, I assume for physical reasons.
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Those were the grand old days. The most one could expect from
the United States Government at that time was a free package of seed.
The dollar does not go as far today as it did then, but what it lacks
in distance it now makes up in speed. The people seemed calm and
collected. These days when you see anybody who is calm, he prob-
ably isn’t well.

During the past few years I personally have noticed that the
future gets here quicker than it used to. I also have noted that
whereas one’s dreams don’t always come true, neither do one’s night-
mares, and that is helpful.

But there is an additional gain that I have enjoyed, and probably
some of you will conclude, “The old man is getting senile,” but I do
not attribute it to that. All one has to do is look about the world
and see the possibility of the terrible holocaust that might envelop
us all any day. I am very much like grandma who was 84 years old
and devoting a lot of time to reading the Bible. She spent almost
her entire day in the rocking chair reading and her grand-daughter
was asked by a friend, “What is Grandma doing?” She answered, “I
think Grandma is getting ready for her final examination.”

I do a great deal of reading and I have noted in the past few
years that, while I don’t use a rocking chair, nonetheless I do use
that grand old Book of Wisdom that Grandma was reading, and also
a lot of scriptural writings which are, I am beginning to find, more
interesting now than they used to be when I was very busy in my
professional life and deeply engrossed in the problems of the world.

Now I have more time to speculate and soliloquize, and T must
confess that that Book which mirrors the history of our civilization
and can well serve as the mirror for the future of mankind is one
that we ought to resort to now and again, particularly now more than
ever before.

Mr. President, when I wrote to you I failed to tell you to beware
of inviting old men as guests of honor. There is one thing about
them, they can no longer be President of the United States since we
now select younger men, but I warn the younger men of our Associa-
tion that one of you may become President of the United States, but
that is a chance you will have to take.
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Old men become garrulous and so I shall end by quoting Alex-
ander Pope, who said—

“Words are like leaves and where they most abound

Much fruit of worth beneath is rarely found.”

PRESIDENT BrovyLEs: We would like to have a word from our
distinguished guest, Dr. Alfred Celis Perez, who wants to talk to you
about the Eighth Pan-American Congress of Otolaryngology. This
is to be held in Caracas in February, 1962, and is to be dedicated to
the memory of Dr. C. L. Jackson. Dr. Perez, do you have a few
words to say to us?

Dr. ArrrEpo CELIs PEREZ: Mr. President, Members: I want
first to ask you to excuse my English, because I find it somewhat diffi-
cult to express myself in your language.

I wish to take the opportunity given to me by the executives
of this meeting to tell you that the Eighth Pan-American Congress
of Otorhinolaryngology and Broncho-Esophagology will convene in
Venezuela on February 25 through March 2, 1962.

This Congress was started in Chicago in 1947 and has helped
to maintain a contact between specialists of the Americas, enabling
them to get to know each other better, not only from the scientific,
but from the human point of view. As a consequence, the Spanish,
English and Portuguese speaking American Otolaryngologists, putting
aside language barriers, have reached a better understanding and are
contributing toward making of this continent a uniform bloc where
all men of good will contribute to the harmony and progress of the
great American family.

The founder and soul of these Congresses was Dr. Chevalier L.
Jackson, who was devoted to Pan-Americanism, traveling from one
end of the Americas to the other, serving as a bond of union between
the Anglo-Saxon and Latin people who live in this beautiful American

land.
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The Organizing Committee wants the Congress to be a just
homage to the friend of everyone, Chevalier Jackson, and during the
celebration of the Congress an act in honor of his memory will take
place. This is the reason we have come to this great country to invite
everyone to attend the Congress, so that the homage to Jackson may
turn out to be a great success.

We are working on the Congress organization and its scientific
success is assured because we will have the contribution of great men
in the specialty from North and South America.

The Congress will take place in Puerto Azul, located on the
Caribbean Sea, a beautiful place full of tropical palm trees and exotic
vegetation, only twenty minutes away from Caracas. We hope to
make this Congress a great scientific and social event, but in order
that our wishes may become a reality, we need your cooperation and
that is the reason I have come personally to invite you. Out at your
registration desk you will find a table where you may obtain full
information.

I thank you for the opportunity you have given me to address
these few words to you. Please remember that you are invited to
go to Venezuela in February, 1962.



MAN-MADE AIR PROBLEMS AND LIMITATIONS

CarTaIiN GERALD J. DurFNER, MC, USN

WasuincgTon, D. C.

Seventy per cent of the earth’s surface is water. Ninety-nine per
cent of this nation’s overseas traffic is moved on the 70,000 miles of
sea lanes of the world. Included in this traffic are the sixty-six vital
imports this country needs—for we require seventy-seven strategic
raw materials and are self-sufficient in only eleven. Without these
vital imports, we could have not jet aircraft, ballistic missiles, tele-
phones or television sets. These few facts should suffice to demonstrate
the importance of controlling the seas to a maritime nation.

The submarine is particularly well suited as an instrument for the
control of the seas. Its principal tactical advantage is that it cannot
be seen nor detected by electromagnetic devices while submerged. It
is, therefore, in a position to exploit the two major maneuvers of war-
fare, stealth and surprise. When the submarine is surfaced, however,
it loses these advantages. The more it can stay submerged the better
it can perform its mission.

Prior to 1955 we did not have submarines in the true sense of the
word. Those earlier submarines were really submersible torpedo boats.
They spent the majority of their time on the surface and submerged
only when necessary to launch an attack or escape from a pursuer.
When running on the surface, the propulsive power was furnished by
diesel engines. 'When submerged, this power was furnished by bat-
teries. The submerged endurance was thus limited by the capacity
of the storage batteries. Even at slow speeds, they would be exhausted
in 36 to 48 hours. Therefore, it was necessary for the submarine to
surface at frequent intervals to charge its batteries. The advent of
the snorkel or breathing tube for submarines after World War II did

Director, Submarine Medicine Division, Bureau of Medicine and Surgery,
Department of the Navy.

The opinions or assertions contained herein are those of the author and are
not to be construed as official or reflecting the views of the Navy Department
or of the Naval Service at large.
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not materially change this situation. The submarine was still attached
to the surface, inhaling large volumes of fresh air, a necessity, since
large quantities of oxygen are required for the combustion of fossil
fuels. With nuclear power, our submarines now have an anerobic
source of power and almost unlimited submerged endurance.

We now have a situation in which men are living in a completely
sealed environment. One of man’s first requirements is that he be
provided with a respirable atmosphere. Our metabolism is aerobic,
hence oxygen is required. In this same process carbon dioxide is pro-
duced. In our ordinary terrestrial existence, this carbon dioxide is
utilized by the green plant life which in turn gives off oxygen. Such
contaminants as are introduced by gasoline engines, drying paint, and
cigarette smoking, are diluted in the vast atmosphere of the earth.

In the nuclear submarine, we have no such happy situation. In
this closely confined atmosphere we must provide a breathing media
which will preserve the health and efficiency of the submarine crew.
In other words, we must make air. Man-made air has many problems
in its production and will never be equivalent to the natural product.

Through the years we have learned that submarine crews con-
sume about one cubic foot of oxygen per man per hour. In our sub-
marines, we maintain the oxygen content of the atmosphere at
approximately 21 per cent. This is done by adding oxygen to the
submarine air as it is consumed. This can be accomplished in a num-
ber of ways; either by using oxygen stored in high pressure flasks; by
chemical production of oxygen; or by the electrolysis of water. The
carbon dioxide produced by the respiration of the crew must also be
removed.

One of the more serious problems involved in life in sealed envi-
ronments is the continual contamination of the atmosphere by intro-
ducing small quantities of toxic materials. Figure 1 demonstrates
this problem graphically. A hypothetical situation has been chosen
in which one quart of a toxic substance is vaporized in 100,000 cubic
feet every 30 days. One hundred thousand cubic feet is a very large
space, e.g., 2 room 100 by 50 by 20 feet. Yet, if just a quart of
carbontetrachloride is vaporized in the space over a 30-day period,
the maximum allowable concentration of 90 parts per million has
almost been reached. At the end of 60 days, the concentration would
be in the neighborhood of 170 parts per million—and all of the occu-
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pants would be deceased. We solved this problem in submarines very
easily, simply by not permitting carbontetrachloride to be taken on
board. The accumulation of two other common solvents is also
plotted. At the end of 90 days, the air would contain 60 parts per
million of methyl alcohol, a level which would undoubtedly be dam-
aging for continuous exposure. If a quart of acetone were vaporized
every 30 days, the concentration woud reach 33 parts per million
within 90 days.*

In substance then the principal problems in sealed environments
are: a) providing oxygen, b) removing carbon dioxide, and c) pre-

* The concentration of any solvent in the atmosphere in parts per million can
be computed using the following formula:
ml. of solvent vaporized X Specific gravity 24.5
X 08
Liters of air in space Mol. We. T
T Molecular weight of solvent
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venting contamination of the air by other toxic substances. The
temperature and humidity of the air must also be maintained within
tolerable limits.

One may logically ask, “Where do these contaminants come
from?” In general, they arise from three sources: first, those intro-
duced in the construction and maintenance of the ship; second, those
introduced by the crew and their activities; and third, those intro-
duced in efforts to remove the first two. This last is not a facetious
statement. The contaminants found in submarine atmospheres will
now be listed and discussed. Following this my earlier statement will
have more meaning.

CARBON DIOXIDE

This contaminant is produced by the respiration of the crew.
Experience has shown that a respiratory quotient of one generally pre-
vails. Therefore, about one cubic foot of carbon dioxide is produced by
each occupant every hour. An intolerable situation would soon
develop if this carbon dioxide were no removed from the air. Experi-
ments conducted at the U. S. Naval Medical Research Laboratory
during the period 1949 to 1954 disclosed that 1.5% was the upper
limit of tolerance for carbon dioxide during prolonged exposures.’
These findings were utilized in the design of equipment for continuous
carbon dioxide removal. The device utilized for removing carbon
dioxide on nuclear submarines is based on the principle that an amine
solution sprayed in a scrubber tower will remove carbon dioxide from
the flow of air passing up through to the tower. The amine combines
with the carbon dioxide in a weak chemical bond and is collected as
a solution at the bottom of the tower. It is then pumped to a heater
where under increased temperature the carbon dioxide is released from
the amine, isolated, and then discharged overboard. The heated amine
now cleared of its carbon dioxide is available after cooling for passage
to the scrubber tower.” This chemical scrubber is not an unmixed
blessing. The amine solution is volatile. Within limits, the greater
the volatility of an amine the greater is its efficiency as a scrubbing
agent. These amines as a class were known to be toxic, but there
was no specific knowledge of the degree of toxicity for long-term
exposure. It was necessary to determine the MAC for monoethylene
amine and by scrupulous attention to the operation of the scrubber,
to maintain its content within this limit in the submarine air.
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CARBON MONOXIDE

During the early experiments on carbon dioxide, it was learned
that carbon monoxide would be a problem in sealed environments
if tobacco smoking was permitted. During “Operation Hideout”
where 23 men were sealed in a submarine for six weeks, carbon monox-
ide concentrations in excess of 100 parts per million were encountered
in the atmosphere.® There is also considerable evidence that carbon
monoxide is produced by the oxidation of paint.* Since carbon
monoxide is a rather insoluble and unreactive compound, there is only
one way to remove it from the atmosphere, namely, to burn it.
Therefore, burners have been installed on nuclear submarines through
which the submarine air is passed over a heated catalyst. Here, the
carbon monoxide is oxidized to carbon dioxide.

AEROSOLS

The tobacco smoking also introduces aerosols into the submarine
atmosphere. Measurements indicate that with all air revitalization
equipment operating, the aerosol content of submarine air will reach
levels of 0.5 micrograms of particulates per liter or higher after a few
days’ submergence.” In order to maintain the aerosol content of the
submarine air within acceptable limits, it was necessary to install
electrostatic precipitators with high capacity. In general, an aerosol
level of about .2 microgram per liter is considered desirable.

HEAT AND WATER VAPOR

It is convenient to consider these two contaminants together.
They are produced by the metabolic processes of the crew, and the
steam power plant. The modern submarine also contains a large
amount of electronic equipment which operates at a high temperature.
This equipment adds a considerable heat burden to the submarine air.
In order to maintain the temperature and humidity within acceptable
levels, cooling coils are located at many points in the ship’s ventilation
system. These coils are cooled by expanding within them a common
refrigerant, dicholoro-diflouro methane or freon. Since the freon
is compressed at a central location and delivered via piping at high
pressure throughout the ship, leaks occur frequently. For all prac-
tical purposes, it is impossible to have a completely leak-proof system
on any ship. A ship must be constructed in such a way that it will
respond to a certain extent to the motions of the sea. A completely
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rigid ship would soon break up; therefore, every ship does what is
known in maritime circles as “works.” The working of the ship
causes motions in the piping with accompanying minute leaks. There-
fore, the submarine air is never without a certain amount of freon
contamination.* Freon in itself is not a particularly toxic substance.
Industrial workers have tolerated concentrations as high as one thou-
sand per million for 40-hour week exposures. The problem with freon
is that it is readily decomposed by heat. Therefore, the freon is oxi-
dized to form hydrogen chloride and hydrogen floride in the carbon
monoxide burner. In order to overcome this problem, it is necessary
to install an absorbent cylinder on the outlet side of the carbon mon-
oxide burner.

HYDROCARBONS

A study of submarine air during the first prolonged submergence
of the Nautilus revealed a significant content of aliphatic hydro-
carbons with traces of aromatics. The principal source of these
hydrocarbons is found to be a liquid solvent called “mineral spirits.”
This liquid solvent is used for cleaning and brightening of painted
and metallic surfaces. Between 100 and 200 gallons of this material
might be on board at any time. Several gallons of this material might
be used daily in judicious cleaning of the ship. Under prolonged
submergence, all this is volatized to the submarine’s atmosphere.
Further investigation disclosed that most of the aromatic hydrocarbon
was entering the submarine atmosphere by the volatilization of paint
solvents. It was found that volatile hydrocarbons may continue to
be released for as long as two or three weeks after it is applied. A
third source of hydrocarbons indicated was the use of liquid deck wax
in submerged submarines. Ebersole® has presented data showing a
two-fold increase in the hydrocarbon content of the air within one
hour after deck wax was applied.

The foregoing discussion should provide a general view of the
problems involved in providing a satisfactory atmosphere in sealed
environments. It should be apparent that the contamination of a
sealed environment atmosphere can only be avoided by one of two
methods: either the introduction of the contaminant must be pre-
vented or a system must be designed to remove it. If the introduc-
tion of a contaminant cannot be prevented, the following steps must
be taken: 1) maximum allowable concentration for prolonged expo-
sure must be established; 2) a system must be designed to remove
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sufficient amounts of the contaminant to keep it at this level; 3) an
analytical method must be designed by which the level can be detected
in the atmosphere.

At this point one might ask, “Why settle for a maximum allow-
able concentration; why not remove all of the contamination?” At-
mospheric contaminants can only be removed by utilizing a chemical
reaction—either oxidation or the formation of a compound. The
efficiency of any chemical reaction is directly proportional to the
concentration of the reacting substances. Therefore, the lower we
desire to keep the concentration of any contaminant the larger by
many times must be the reacting surface or absorption column and
the more times per unit time the air must be passed over the reacting
surface. This latter requires a great increase in the ventilation system
required to move the air. It would be possible to design a submarine
with an ideal atmospheric control system but there would be no room
to carry weapons.

SUMMARY AND CONCLUSIONS

1. The successful operation of nuclear submarines creates a situa-
tion in which men must live for prolonged periods in a sealed environ-
ment.

2. The most immediate and pressing problem in a sealed environ-
ment is the necessity for providing a respirable atmosphere.

3. The three principal problems are: a) providing a replacement
for oxygen utilized by the crew members; b) removing carbon dioxide
and other metabolics and ¢) a prevention or control of the introduc-
tion of other contaminants.

4. The principal limitation of man-made air is that all of the
atmospheric contaminants can never be removed.

Navy DeprT. BUREAU OF MEDICINE AND SURGERY

REFERENGES

1. Faucett, R. E., and Newman, P. P.: Operation Hideout: Preliminary Re-
port, Confidential. Naval Medical Research Laboratory (Report No. 228, NM 002
015.10), July 3, 1953.

2. Ebersole, John H.: The New Dimensions of Submarine Medicine: Special
Article New England Journal of Medicine 262:599-610 (Mar. 24) 1960.



MAN-MADE AIR PROBLEMS 29,

3. Kinsey, J. L., and Nichols, G., Jr.: Carbon Monoxide as Habitability Factor
in Prolonged Submarine Submergence. Naval Medical Research Laboratory (Re-
port No. 223, NM 002 015.10.01), April 1, 1953.

4. Schulte, J. H.: The Medical Aspects of Closed Cabin Atmosphere Control
Military Medicine 126:1:40-48 (Jan.) 1961.



MAN, DRUGS, AND SPACE FLIGHT

Lr. CoroNEL CHARLES A. BErryY, USAF, MC

W asHINGTON, D. C.

There is probably no one adventure that has so captured the
interest of the public mind in recent times as has the preparation for
man’s journey into space. As in any venture into an unknown or
new frontier, there is great concern expressed over the various hazards
which are known and even more about those which are unknown.
Columbus must have had these same concerns and also had many well-
meaning groups and individuals supplying ideas about how he could
protect himself against these hazards. The rocketing of man into
space has exposed him to more serious degrees of the same hazards
which he has previously encountered in high performance aircraft
flight. There will undoubtedly also be some new hazards to face.
We are well aware of the fact that this environment will stress man
beyond his physiological tolerances unless we do something to “make
up the difference.” Traditionally we have used either protective
devices or equipment, or tried to alter man himself. In most such
endeavors time is a factor and thus we cannot wait for evolution to
change man. The use of drugs for this purpose is the next logical
suggestion, and has been tried on many occasions. Today I would
like to describe the problems engendered by the space environment,
outline the profile of a space mission, and then discuss some suggestions
that have becn made for extending man’s abilities on such missions.

We have mentioned the fact that most of the medical problems
of space flight are extensions of those encountered in current jet air-
craft flight. This is well-illustrated by the demarcation of certain
physiologically space equivalent altitudes which are well within our
atmosphere. Man suffers from physiological insufficiency even from
10 to 50,000 feet. The area extending from 50,000 feet to 120 miles
is partially space equivalent for man, and above this the environment
is totally space equivalent even though he may be some 480 miles
from the border of true space as defined by the physicists.
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As we ascend into the atmosphere, we find that the decrease in
barometric pressure brings about a corresponding decrease in the
partial pressure of oxygen, and the early symptoms of hypoxia may be
manifested at altitudes as low as 5,000 feet in the form of diminished
night visual acuity. This is augmented by headache and more rapid
respiratory rate shortly after the 10,000 feet level is reached, and
more serious difficulty above this altitude. Hypoxia is usually avoided
by either pressurizing the aircraft cabin or providing oxygen equip-
ment. Continued ascent to 50,000 feet would lower the atmospheric
pressure to 87 mm Hg and would bring about anoxia, for all the
pressure space in the lung alveoli would be occupied by carbon dioxide
and water vapor. Time of useful consciousness for the unprotected
man at this altitude is limited to the lung to brain circulation time
(8-15 seconds). The use of partial and full pressure suits provides
adequate protection against hypoxia and ultimate loss of consciousness.

The decreasing barometric pressure alone produces a symptom
complex termed dysbarism.! These symptoms, which may occur in
severe form at altitude as low as 25,000 feet, include the well-known
group resulting from gas expansion in body cavities, and the less well-
known group resulting from or initiated by evolved nitrogen. Many
of you have probably experienced pain in the ears, sinuses, teeth, or
intestinal tract either on ascent to altitude or more commonly, for
the ears and sinuses, on return to sea level after flight to altitude.
Nitrogen bubbles evolving from body tissues and fluids produce pain
about the joints (bends), cough and substernal burning (chokes),
various neurological phenomena such as visual field defects, paralysis,
etc., a mottled skin rash, and even neurocirculatory collapse resulting
in death. Numerous in-flight cases have recently been reported.?
Denitrogenation prior to flight or adequate cabin pressure will afford
protection.

At approximately 63,000 feet the barometric pressure has dropped
to 47 mm Hg. If man’s blood and tissue fluids were exposed to this
altitude they would “boil,” a condition called ebullism.

In the 70-120,000 foot area there is a concentration of ozone
which is toxic for man. This substance may be concentrated by the
compressors and levels of of 6 ppm for one hour may produce pul-
monary edema.?
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The most modern compressors are incapable of producing a pres-
sure habitable atmosphere above an altitude of approximately 80,000
feet. Thus the sealed cabin rather than the pressurized cabin must
be utilized above this altitude. The many environmental control
problems of pressure, oxygen, carbon dioxide, water vapor, odors
and wastes, temperature, etc., are thus introduced in addition to the
problem of confinement.

Primary cosmic radiation becomes a hazard to consider at about
120,000 feet. These high energy particles (80% protons, 19%
alpha particles, and 1% heavy nuclei) produce dense ionization tracts
in tissue characterized by collision and thin down phenomena. Cur-
rent information leads us to believe that astronauts in low orbits (less
than 500 miles) should have no excessive radiation exposure problems.
A great deal more information is needed about the Van Allen belts
and radiation fields in space, however. The Van Allen belts form
bands at the equator (1400-3400 miles, and 8,000-12,000 miles from
the earth) capable of rendering dosage levels of 10-100 rads/hr.*

Ultraviolet rays also reach their unshielded potential at the
120,000 foot level and protection of the eyes is necessary.

The meteor hazard must be considered at 400,000 feet. It o
appears that the chance of a large hit is unlikely, but erosion of optical
and other surfaces is most likely.

The achievement of space flight requires exposure of the astro-
naut to accelerative force. Approximately 828 g seconds of exposure
are required to attain orbital velocity and 1152 g seconds to reach
escape velocity. Through the use of proper equipment and position-
ing, man is capable of withstanding the required exit and re-entry

g loads.”

The loss of even the normal one g load of gravity resulting in
weightlessness is an interesting phenomenon produced by the speeds of
space flight. While the recent Russian and U. S. space flights should
provide some needed information, unfortunately the majority of our
studies have been for very brief periods in parabolic flight of fighter
or transport type aircraft. Several of man’s vital functions plus his
performance of psychomotor tasks have been studied in these brief
periods.®” We await an orbital laboratory for conclusive answers on
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man’s response to prolonged weightlessness and are particularly con-
cerned about his ability to withstand accelerative forces after exposure
to long periods of zero g.

Having outlined the various hazards lurking in the space environ-
ment, we will omit the details of selection of a bold adventurer to
challenge this domain and now discuss a probable mission profile. A
good example for our use is the proposed orbital mission for the
Project Mercury astronauts. As you all know there is an extensive
period of training, including the ballistic shot so successfully com-
pleted by Astronaut Shepard. Following this the man selected to
fly the first mission will begin the Pre-Launch Phase lasting several
days. This will include the ingestion of a low residue diet and numer-
ous system checks as in the Redstone shot. A few hours prior to
launch he will be dressed in his full pressure suit and after inevitable
delays he will be strapped tightly to his form fitting couch in the
capsule approximately two hours prior to launch. The entrance hatch
will then be secured with 140 nuts, bolts, and screws. The capsule
checkout procedure takes only about 30 minutes, so for approximately
one hour he will have to sit secure in his capsule waiting for T minus
zero or a sudden emergency abort signal which will send him 2500
feet into the air with an accelerative force lasting slightly over one
second and peaking at about 20 g. If no emergency occurs and all
goes well, the Atlas will accelerate to a peak of 8 g in a little over
two minutes. Staging then occurs and the acceleration drops abruptly
to one g but builds up to 9 g by sustainer burnout. The capsule and
contents are then abruptly weightless. Approximately 5 seconds after
sustainer separation the autopilot will stabilize the capsule, rotate it
180° in the yaw axis and also 35° base up in the pitch axis so that
it is in the retrofire position. This is to assure that retrofiring can
occur at the earliest possible moment to avoid landing on the continent
of Africa if full orbital velocity or programmed orbit parameters
have not been obtained. We have recorded no active role for the
astronaut to this point, but he is playing a crucial passive role. He
must monitor those instruments and indicator lights which indicate
proper function of the rocket or which may indicate malfunction.
His left hand will always be on the abort handle and he can fire the
escape rockets at any time after the Atlas has ascended two inches
off the launching platform. The pilot must be alert to note any errors
of automatic function. If these occur he must activate the cabin
oxygen purge bottles, escape tower jettison 15 seconds after staging,
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capsule separation from the sustainer, and manually orient the
capsule for retrofiring. After stabilization in orbit he must man-
euver the capsule if he is to make purposeful observations of the
earth and sky. The control device for doing this differs significantly
from the usual aircraft control stick. Pitch is controlled by radial and
ulnar deviation of the wrist; yaw by flexion and extension of the
wrist; and roll by supination and pronation. Control is complicated
by the lack of aerodynamic damping in space, and any movement
initiated will continue until an equal and opposite force is applied.
The recent flight demonstrated effective control in these axes.

Once in orbit, the pilot will be expected to make periodic and
frequent reports to ground tracking stations. This vital information
must be accurate. He will monitor cabin pressure, oxygen and carbon
dioxide, and oxygen tank pressure. He will be called upon to make a
variety of scientific observations. He will also navigate with the use
of the earth viewing periscope. The faceplate to his suit must be
manually closed in the event of a decompression, and the pilot must
then be astute enough to analyze his situation and act. If at all
possible he should not initiate re-entry at a point which would resuit
in his landing anywhere but in the primary or secondary recovery
areas. He must be prepared to survive any place between about 40
north and 40 south latitude.

Shortly prior to the completion of the third orbit, the capsule will
be prepared for re-entry. It must be oriented with its broad base
forward and elevated at an angle of 35°. If this is not done automatic-
ally, the astronaut must do it. This position must be attained prior
to reaching the predetermined point where the retro-rockets are to
be fired. If the capsule is out of alignment beyond specified limits,
a locking device prohibits firing of the retrorockets. The exact center
of gravity cannot be predicted and thus the vehicle attitude may be
altered by thrust misalignment. The astronaut must correct this.
After retrofiring, the capsule is oriented into the re-enty attitude
which is a base down angle of 1.5°. As the aerodynamic forces build
up on re-entry, oscillations occur in the attitude of the capsule.
Though the reaction jets will not be able to stop these, proper appli-
cation will keep them within acceptable limits. At 10,000 feet a
ribbon parachute deploys and lowers the capsule to the surface with an
impact of 30 feet/sec. The pilot may have to activate the chute. He
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may then remain in the capsule and await pickup or get into a raft
and do the same.?

Now that we have outlined the job of the early astronaut and the
hazards he will face in the space environment, there is little wonder
that there has been speculation on extending man’s ability by various
means, particularly when we consider prolonged missions. It should
be emphasized that in using the Mercury mission for an example we
do not mean to imply the use of drugs in this specific project; our
discussion involves space flight in general. The demands of the space
conquest are pushing at the tolerance limits in all the scientific fields,
and the human and medical one is no exception. Though our margins
of error are almost infinitesimal in the current high speed, high alti-

tude aircraft, they have virtually disappeared in the space environ-
ment.

If we were to use drugs as a means of extending man’s perform-
ance, where and how might this be done? The conceivable uses fall
into three broad categories:

1. Treatment of some present loss or deficit.

i.e. anti-fever, meal pills, appetite reducers, norepineph-
rine.

2. Prophylaxis of some anticipated deficit.
i.e. antibiotics, antihistamines, radiation drugs, metabol-
ism reducers (hibernation).

3. Enhance natural capability.
i.e. stimulants, hypnotics, tranquilizers, and mescaline.

Oberth as early as 1929 recommended the use of scopolamine for
the treatment of space sickness. In more recent times there have been
many suggestions which are less well-founded. One of the most
recent of these suggested that “since space pilots would certainly
develop hallucinations within days if not hours after take-off, they
should be given hallucination drugs to block the incapacitating
visions.” This should “ignite a controlled mental fire to fight an
uncontrolled mental fire.” It was suggested that lysergic acid
and mescaline might be tested in this regard. My previous comments
on the job of the astronaut leave little doubt of the necessity of peak
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performance and alertness. The use of any such drugs to produce
dream states has no place in this performance. Numerous research
studies have shown the possibility of development of hallucinations
with rigidly channelized attention and severe reduction in sensory
input. These may be prevented however by providing adequate
sensory input, or simply keeping the pilot busy. This should be no
problem on short missions, but the situation may be altered in inter-
planetary flights. The words of the proposer are judgment enough
against this proposal, “We don’t know the drug effects on the human
psyche in space conditions,” and we might add or even enough in
earth conditions.

The use of the tranquilizers has also been suggested to allay
anxiety prior to or during space flights. These drugs too produce
a less than normal individual with unpredictable mental attitudes.
They alter judgment and change orientation to reality. In addition it
has been shown that the tranquilizers reduce the pilot’s tolerance to
stress of several types such as altitude, acceleration, etc.” This would
be a side effect which could not be accepted.

In prolonged space flight or even at the critical points of shorter
flights, the use of stimulants has been suggested. The need for in-
creased vigilance in a fatigued pilot at such critical times as re-entry
or landing can hardly be questioned. Research has shown that the
amphetamines are capable of mitigating fatigue and improving per-
formance at psychomotor tasks. They appear to be useful in increas-
ing and maintaining alertness. Missions and equipment should always
be planned within the capabilities of the crew, then, if it is absolutely
necessary to further extend performance, drugs such as the ampheta-
mines may be used at crucial points if they are carefully controlled.
Repetitive use should be avoided for it is not possible to make a super-
man with these drugs and it is possible to overextend man. In the
future it may even be feasible to effect some control over diurnal or
work rest cycles by the use of improved sedatives and stimulants.
This must be investigated.

Some planners have looked into the future and the problems of
interplanetary flight. The use of hypothermia to reduce metabolism
and thus diminish the supplies of oxygen, food, etc., necessary on jour-
neys of years has been suggested. Some basic studies are being done
in this area, stemming from the use of hypothermia in surgery. The
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devleopment of a metabolism lowering drug to aid or supplant the
hypothermia has been considered. At present small doses of meperi-
dine, chlorpromazine, or promethazine are used to stop the shivering
of patients undergoing hypothermia. It would seem that hypothermia
for space pilots is still in the Buck Rogers status, for certainly no
human in this state would do any performing of value.

Some fanciful writers have reported increases in the sexual drives
of those going to space. Others have suggested that on prolonged
missions or in missions with mixed crews some anti-sex drugs should
be used. You may draw your own conclusions regarding these state-
ments. It is quite possible, however, that the early women astronauts
should be given hormonal therapy to stop menstrual flow until the
mission is complete.

Considerable research effort will be necessary to determine which
drugs will be useful in space flight. What should be investigated
and what are the needs of the crewman for assistance by drugs? There
are two basic principles which must pervade any decision to use drugs.
First, any drug which is considered must have a thorough investiga-
tion into its specific modes of action not only in our normal environ-
ment, but at least in a space simulated one. Second, any drug selected
for use must have a pre-test on each individual who is to use it. The
testing of reactions to various drugs has even been suggested as a selec-
tion tool, predicated on the theory that drugs would be used in space
flight and that such reactions would help to select among equally
qualified candidates.

In the pre-flight or pre-launch period several drugs might be con-
sidered. There is little doubt that the astronaut will be quite excited
and no doubt will have difficulty getting adequate rest prior to the
flight. Hypnotics have been used prior to long missions to secure
adequate rest, but performance decrement has been reported as long
as 15 hours post ingestion. If necessary to obtain rest, some short
acting hypnotic might be considered. In order to assure a calm astro-
naut the tranquilizers might be considered. These have been discussed
previously, and their use is 70f recommended in our present state of
knowledge. Consideration might be given to using antibiotics for
prophylactic reasons. The value of such a procedure would have
to be weighed against the risk of reaction. In such a costly enterprise
as the first few flights, this might be good insurance in the carefully
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pretested pilot. The hypotensive response to an intramuscular injec-
tion of mecholyl has been used as a selection test. It has been felt
by some that this response is related to psychological status and thus
to epinephrine-norepinephrine release and stress tolerance. Release of
norepinephrine has been correlated with aggressive behavior, or the
“tiger type.” Perhaps in the future it may be possible to give an
individual injections of a norepinephrine substance and make him a
tiger. This may also be dangerous for it may place the drug-created
tiger in a situation with which he cannot cope either psychologically
or physiologically.

During the orbital phase of the mission the following might be
considered. The weightless state may well create a form of motion
sickness and thus anti-motion sickness drugs should be available. This
may be particularly applicable if artificial gravity is supplied by
rotating the space craft. In this event these drugs will alleviate laby-
rinthine effects of the Coriolis phenomenon produced by head move-
ments during the rotation. On prolonged missions a drug to reduce
the appetite, pills containing a meal, vitamins, and perhaps the ana-
leptic drugs for critical periods would be useful. The possibility that
the goals of hypothermia will be accomplished by pharmocologic
means, as suggested in the work on artificial hibernation, should
not entirely be disregarded. Chlorpromazine has been employed in
a “lytic cocktail” to produce a state of general depression termed
“artificial hibernation.” Again, it is questionable whether such a
hibernating pilot would be of value.

The radiation bands mentioned previously make it obvious that a
drug protecting the pilot from an excsesive dose of radiation would be
valuable. The work in this area to date has not produced an accept-
able drug. The energy sinks such as the sulfhydryl drugs (AET,
glutathione) are toxic in helpful doses and give a variable response.
They may provide 50% protection by reducing the effect of 1000 r
to that of 500 r, but are no good for 700 r. The replacement bridges
for the depleted hematopoietic system, such as autologous bone mar-
row, are palliative, and would be impractical in the space situation.
The supportive drugs such as antibiotics, sedatives and tranquilizers
would be for after the fact use. As of now no one drug will protect
man.

In the re-entry and recovery phase the anti-motion sickness drugs
and the analeptics might again be useful—the former particularly in
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the rather severe oscillations of re-entry and the floating at sea awaiting
recovery.

In conclusion then it would seem that a carefully selected and
trained astronaut would better accomplish his mission without being
under the influence of drugs. On prolonged missions he might be
aided by the careful choice of drugs. We would prefer that he actu-
ally view Venus rather than hallucinate her through drug therapy.
Prior to any drug use we must secure exact information on the spe-
cific mechanism of action, the toxicity, and the effect on performance
of man in the space situation for each drug. The results of the clinical
trial on ill patients and the determination of the LD/5S0 on rats is
not enough information in this new environment where the margin of
error is nonexistent.

OFFICE OF THE SURGEON GENERAL
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A HISTOILOGICAL METHOD FOR THE STUDY
OF THE SPREAD OF CARCINOMA
WITHIN THE LARYNX
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Since the late 19th century a considerable number of classifica-
tions of laryngeal carcinoma have been proposed. They range from
simple ones, such as intrinsic versus extrinsic* or vocal versus silent,”
to classifications such as that of Barretto® in which the laryngeal sur-
face is divided into many small areas. The fact that many different
classifications” have been used, sometimes with conflicting definitions
for a specific term, sometimes with a definition so insufficient that one
cannot be certain what an author means, makes it difficult to assign
categories to one’s own material in a comparable fashion. Further-
more, even some of the more elaborate classifications do not take into
account the submucosal anatomical structures. This situation is
undergoing study by an international committee, but at present still
presents a very real problem for one who wishes to classify material
in a form that can then be compared with published statistics from
other institutions.

The crux of this problem may be that the clinical classification
of a lesion is usually based on laryngoscopic visualization and roent-
genographic interpretation, whereas the pathological study of the
same lesion is capable of a more precise determination of the relation-
ship of the cancer to the structures beneath the mucosa.

From the Anatomical and Pathological Research Laboratory, Department of
Otoloryngology, School of Medicine, Johns Hopkins University, Baltimore, Md.
Supported in part by USPHS grant No. NINDB-B-2182 and American Cancer
Society Grant No. IN-11.
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PATHOLEOGICAT REPORTS

To classify surgically obtained material from pathological re-
ports presents further problems. In the first place, there is often
confusion as to the precise anatomical location of the lesion within
the larynx. Specific reference to landmarks is sometimes sufficiently
vague that one cannot obtain a clear picture of exactly where the
lesion was at the time the specimen was dissected by the pathologist.
Secondly, the very nature of most pathological routines is such that
the material is dissected before histologic preparation, and therefore
cannot be re-examined in its original state. Thirdly, photographs of
a lesion, when available, are usually of the split larynx and show only
the relationship of the lesion to the laryngeal mucosa and, therefore,
the deeper ramifications of the tumor are not discernible.

The key to the problem of classification probably rests with the
determination of the precise anatomical relations of the lesion. The
clinical relationships between the actual localization of a given lesion
and many other pertinent factors are well established. Table I lists

TABLE I
Clinical appearance of lesion* Age
Histological grade of lesion Sex#
Classification™ Social habits
Staging* Nature of symptoms#
Plan of treatment* Duration of symptoms*
Prognosis* General medical picture

a number of the facets of the problem usually recorded; those marked
with an asterisk would seem to be related to actual localization of the
lesion.

Upon localization depends not only the classification as to the
primary site but the staging of a lesion, i.e., extension from the
primary site. Clinically, the criterion for staging of extension within
the larynx is usually whether or not cord mobility is lost or whether
the cord is fixed in a given position. In relation to extension within
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the larynx, Orton’s® emphasis on the pre-epiglottic space, the work
by Broyles® on the anterior commissure, and more recently Pressman’s
work on laryngeal compartments’ have all pointed up the need to
consider the submucosal spread of every lesion.

The above considerations demonstrate the need for a method
whereby the relationship of the tumor to the laryngeal structures is
preserved, thus making possible not only the study of the relationship
of the lesion to normal deep structures without, in the process, dissect-
ing the larynx, but also making possible a later review of the specimen
with respect to classification of the lesion in whatever system is under
study or seems pertinent at the time. To achieve these ends, it was
decided the larynx should not be split or dissected but kept intact
and studied by the method of serial histologic sections. According
to Kernan,” Leroux-Robert of Paris (1936) was the first to study
serial sections of laryngeal cancer; Kernan combined the use of hori-
zontal serial sections with wax reconstruction to delineate spread
above and below the glottis.

CORONAL PLANE OF SECTION

The coronal plane (or frontal plane) is best for this purpose
because it is perpendicular to a majority of the laryngeal mucosa and
is parallel to the respiratory axis, and because the placement along
the respiratory axis is the basis of most systems of classification. In
coronal sections the diseased half of the larynx may be compared with
its normal mirror image in the same section.

Actual sections were projected, like lantern slides, at the meeting.
The illustrations in publication are very low magnification photo-
graphs. The sections, of course, can be studied with all powers of
the microscope.

PRESENTATION OF SECTIONS

Since the sections are numbered serially from the anterior to the
posterior margins of the specimen, the section number gives an exact
measure of the A-P depth of the specimen at which a given section
was cut.
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Case 1. LP-16 (Fig. 1). Total number of sections, 1034.

Section No. 469—Midportion of the true vocal cords. Land-
marks to be noted are the thyroid and cricoid cartilages, the true and
false cords, and the ventricles extending toward the posterior limits
of their respective appendices.

The lesion, squamous carcinoma, is seen to involve the undersur-
face of the free edge of the left true cord. It extends into the region
of the vocalis muscle. Reinke’s space is spared above the lesion. The
irregularity of the subglottic profile stands out clearly when compared
with the normal cord. Much of the space between the conus elasticus
and the subglottic mucosa has been spared.

The conus elasticus stands out even more clearly in the next sec-
tion shown (No. 369). This section is stained for elastic tissue and
thus the conus elasticus picks up the stain. The lesion lies just below
Reinke’s space and just above the conus. As we move more anteriorly
it may be noted that the thyroid and cricoid cartilages are approach-
ing one another and that the mucosa is intact inside the cricoid carti-
lage. The saccules are better developed.

Section No. 269, similarly stained, is even further forward. The
cricothyroid membrane may be seen attached to the anterior midpor-
tion of the cricoid ring.

This is the anterior limit of the lesion, just posterior to the ante-
rior commissure.

Section No. 169, at the anterior commissure demonstrates the
fusion and ossification of the inferior part of the thyroid wings. The
anterior ends of the vocal ligament stand out nicely here. Above the
anterior commissure the foremost part of the pre-epiglottic space is
demonstrated just inside the thyroid notch.

The same lesion may be traced posteriorly:

Section No. 720, at the level of the tip of the vocal processes,
shows the thyroid alae to be farther apart, the cricoid ring is enlarg-
ing, and the ventricles are no longer seen. The lesion persists just
above the vocal process of the left arytenoid.
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Figure 2

Section 800 shows the arytenoid cartilages better developed and
the cut ends of the cricoid about to come together posteriorly. The
last remnant of the lesion is on the medial face of the left arytenoid.

The last section shown from this case (No. 921) is at a plane
posterior to the lesion. Here is demonstrated the lamina of the cricoid,
the interarytenoideus muscle, the crico-thyroid joints, and the crico-
arytenoid joints.

Case 2. LP-4 (Fig. 2). (1300 sections). Two sections Nos.
500 and 569 are both near the midportion of the true cord; No. 500,
routine H & E stain; No. 569, Orcein stain for elastic tissue. Land-
marks seen here: thyroid and cricoid cartilages, true and false cords,
ventricles.
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Especially to be noted is the elaborate development of the laryn-
geal appendices. The lesion, squamous carcinoma, spreads along the
subglottic surface of the left true cord. The special elastic stain
shows that the conus elasticus is still intact, as is the areolar area inside
the cricoid termed “‘the cricoid area” by Pressman.”

@AsE 31 B 7 ((Bio = SHE - (B1200F sections)ii iSection: INlot 572
(mid-cord), stained with Verhoeff-Van Giessen—for elastic tissue
shows a much more extensive tumor. The supraglottic laryngeal
structures are replaced by a squamous carcinoma which seems to stop
at the level of the left ventricle. On the right side the cancer extends
downward lateral to the true cord and is marginated by the right
conus elasticus.

This lesion when traced forward past the anterior commissure,
section No. 369, to sections No. 269 and 169 is seen to fill the pre-
epiglottic space.

Section No. 960 shows the posterior extension of the lesion lateral
to the right arytenoid; here it encroaches on the anterior wall of the
right pyriform sinus. Also, to be noted in this section is the entrance
of the vessels through foramina in the alae of the thyroid cartilage.

Case 4. (Fig. 4) LP-9 (900 sections) is of particular interest
since the carcinoma shown here occupies the region normally occupied
by the laryngeal appendix,® or saccule.

Section No. 450 shows the endolaryngeal mucosa of the true and
false cords to be intact. It was only on the third biopsy deep in the
left ventricle, because of persistent fullness of the left false cord,
that a diagnosis of carcinoma was made. The biopsy site is seen in
section No. 410. '

Sections No. 290, 250, and 210 show the anterior distribution of
the lesion in planes through the anterior commissure and forward
in the pre-epiglottic space just inside the thyroid notch.

PREPARATION OF THE LARYNGEAL SECTIONS

The method is essentially a modification of the technique for pre-
paring temporal bones as used by Guild and Crowe in the otological
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laboratory of the Johns Hopkins University School of Medicine for
many years. This was first modified for laryngeal use in our labora-
tory by Broyles® in his classical work on the anterior commissure ten-
don and anterior commissure tumoss.

Preservation. Material obtained from the operating room, in
the case of simple laryngectomy, or from the pathological laboratory,
after removal of the neck dissection part of the specimen in the case
of composite laryngectomy, is placed in a large volume of 20 % forma-
lin for forty-eight hours. Tt is then carried through three daily
changes of 10% formalin.

Decalcification. This is done with 1% nitric acid in 10%
formalin. This solution is changed daily until the calcium precipita-
tion test is negative, then carried through a 5% aqueous solution of
sodium sulphate (two daily changes) and thoroughly washed in run-
ning water before dehydration.

Dehbydration. This is accomplished by consecutive daily changes
of alcohol of the following percentage concentrations: 35, 50, 80
(two days), 90, 95 (two days), absolute (two days) into equal parts
absolute alcohol and ether, preparatory to imbedding in nitro cellulose.

Infiltration and Imbedding. This lengthy but important part
of the technique is done by using increasing strengths of nitro-cellu-
lose dissolved in ether alcohol.

6 % nitro-cellulose . . . approximately seven weeks
12 % nitro-cellulose . . . two weeks
20 % nitro-cellulose . . . two weeks
30 % nitro-cellulose . . . five weeks

35 % nitro-cellulose . . . with very slow evaporation of the solvent

until sufficient hardening has occurred; this may require as long as
14 to 18 weeks. The specimen is then flooded with chloroform to
complete the hardening and finally transferred to 80 % alcohol. Blocks
may be kept indefinitely in 80% alcohol.

Sectioning. Blocks are cut using a Spencer No. 860 microtome
specially modified for large specimens. Spencer No. 865 microtome,
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if available, is even more useful. The block of celloidin containing
the specimen is trimmed and mounted in such a way that the posterior
surface of the cricoid is parallel to the surface of the mounting block,
thus placing the body of the hyoid bone and the thyroid notch upper-
most. Serial sections are cut at a thickness of 24 microns. All sec-
tions are saved, and kept in serial order on numbered pieces of paper,
in 80% alcohol. The average larynx, when cut in this fashion, yields
1100 to 1700 sections, depending on the exact size of the specimen.

Staining. For the first study of each specimen, each tenth section
is stained, alternating between hematoxylin and eosin and Verhoeff
elastic and eosin. This leaves nine-tenths of the sections available for
special stains or further studies as desired.

The staining techniques used thus far have been: hematoxylin
and eosin, Verhoeff elastic and eosin, Verhoeff elastic and van Giessen,

Masson, PAS and Verhoeff-PAS.

Mounting. With large specimens all stained sections are mounted
on lantern slide cover glass (374 x 4 inches) using specially cut large
cover slips. With smaller specimens, the sections are mounted on the
2 x 3 glass slides used for temporal bone sections.

Storage. Due to the large size of the sections and cover slips,
the mounted sections must be stored flat for many weeks before any
attempt is made to store them on edge. Premature placement of the
slides on edge will result in slippage of the cover slip in relation to the
section and slide.

SUMMARY

By embedding the intact larynx in nitro-cellulose and serially
sectioning it in the coronal plane, the relationship of the tumor to the
normal laryngeal structures is preserved, and may be studied micro-
scopically. By review of the sections obtained, one may classify the
lesion by whatever criteria seem pertinent. By studying the relation-
ship of the primary tumor to the underlying connective tissue struc-
tures, especially the conus elasticus and the laryngeal compartments,
inferences may be drawn as the initial mode of spread of a given lesion.
The lesion is thus placed in perspective not only with relation to the
mucosal surface of the larynx, but also to the underlying anatomical
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structures. It is hoped that this method will shed some light on the
method of extension of carcinoma within the larynx.

I am indebted to Dr. Stacy Guild not only for his basic method of preparation
of material but for his interest and advice. The senior technician, Mr. James
Clarke, who spent many years with Dr. Guild, did all the technical work on the
early specimens. With the financial support of the American Cancer Society, Mr.
Rhine Luha has continued Mr. Clarke’s work.

Words cannot express the debt which I owe to Dr. Broyles for his initial work
in the preparation of sections of the whole larynx; also the debt all of us at the
Hopkins owe to Dr. Broyles who, as head of the Bronchoscopic Clinic, for many
years, has kept an active interest in laryngology going in our institution.

REFERENCES

1. Barretto, P. deM.: Nomenclature and Staging of Malignant Tumors of the
Larynx and of the Hypopharynx. A.M.A. Arch. Otolaryngol. 68:160-164 (Aug.)
1958.

2. Broyles, E. N.: The Anterior Commissure Tendon. ANNALs oF OTOLOGY,
RHINOLOGY AND LARYNGOLOGY §2:342 (June) 1943.

3. Broyles, E. N.: Anatomical Observations Concerning the Laryngeal Appen-
dix. Trans. Amer. Laryngol. Assn. 80:180 (Mar.) 1959.

4. Kirshaber, 1879: From Orton (see ref. 6 below).

5. Low-Beer, B. V. A., and Morrison, L. F.: Radiation Treatment of Carcinoma
of the Larynx: in Otolaryngology (ed. by Coates, G. M., Schenck, H. P., and Mel-
ler: M: NL). 5-8-20-21. W2 E. Prior Coi; 1955

6. Orton, H. B.: Laryngectomy and Pharyngectomy: in Otolaryngology (ed.
Coates, Schenck, and Miller) 5:7:1-8.

7. Pressman, J. J.: Submucosal Compartmentation of the Larynx. Trans.
Amer. Laryngol. Assn. 77:165-172 (Sept.) 1956.
Pressman, J. J.: Anatomical Studies Related to the Dissemination of Cancer
of the Larynx. Trans. Amer. Acad. Ophthal. and Otolaryngol. 64:628-638 (Sept.)
1960.

8. Tucker, G.: Diagnosis and Treatment of Cancer of the Larynx. J.A.M.A.
149:119-121 (May) 1952.

9. Kernan, J. D.: The Pathology of Carcinoma of the Larynx Studied in Serial
Sections. Trans. Am. Acad. Ophthal. and Otolaryng. §5:10-21 (Sept.-Oct.) 1950.

DISCUSSION

Dr. JosepH P. Atkins (Philadelphia): Dr. Tucker is to be complimented on
this excellent presentation. He has presented us with a technique of study of laryn-
geal lesions which has a number of unique features, several aspects of which are,
so far as I know, completely original. The idea of studying the anatomy by means
of serial section is a widely accepted and useful technique and certainly many of
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the advances in otology have been accomplished by the use of this technique. As
Dr. Tucker has mentioned, the work at Johns Hopkins has been particularly out-
standing in this field.

With regard to utilizing this technique in the larynx, he has already mentioned
the work which Dr. Broyles has done in his classic work on the anterior commissure,
but Dr. Tucker has taken two steps which I think we could call original. The first
of these is that he orients us to the coronal plane of the larynx and this makes his
study correspond well with clinical descripticns of the larynx. We can observe the
larynx in the same plane both by mirror laryngoscopy and direct laryngoscopy.

A further original aspect of the technique of this study is its application to
the investigation of the spread of carcinoma within the larynx. By so doing, he
calls attention to the compartmentation which the larynx possesses and which Dr.
Pressman has investigated by a different technique. It is obvious that a considerable
amount of clinical material will have to be observed before Dr. Tucker is ready to
draw any conclusions from these observations.

From what we have seen today, it becomes obvious that any system of classifica-
tion of laryngeal carcinoma will have to consider the unique information which can
be compiled from studies of material prepared in this manner. After looking at this
material, one is concerned as to whether or not the characteristic of tumor growths
in the larynx will permit us to plan operations which remove the supraglottic larynx
and conserve laryngeal function or perhaps define more accurately which supraglottic
lesions are 2menable to such management and which are not.

I would like to ask Dr. Tucker if his observations thus far warrant the sus-
picion that the conus elasticus may be 2 barrier to tumer spread, as has been sug-
gested by some of the material which he has shown us today.

I would also like to ask him if there are other aspects of laryngology which he
feels might be amenable to the application of this method.

Dr. EpwiN N. Broyres (Baltimore): I would like to thank Dr. Tucker for
the last slide he showed. I have been talking for a long time about the laryngeal
appendix or the laryngeal saccule and have been looking for a tumor that started
off in this region. It would be very difficult to diagnose. You see a swelling and
take biopsy material. If you don’t bite deep enough the biopsy comes out negative.

Dr. Tucker found a case with tumor growing in the saccule. He brought out
the fact that it took three biopsies to finally diagnose it. I want to thank him
for showing that repeat biopsies may be necessary.

Dr. AnpersoN C. HiLpiNGg (Duluth): I wanted to ask Dr. Tucker, or anyone
else who can answer the question, where squamous cell carcinoma of the cord is
most apt to start, anterior third, middle third or posterior third.

Dr. JamEs McNarLLY (Montreal): I don’t think we should let this moment go
by without saying what a nice paper this was and how delighted Dr. Gabriel Tucker
would be if he could have been here today to see his son carry on the tradition that
he has firmly established in the Laryngological Association.

I would like to compliment young Dr. Gabriel very much on this excellent
presentation

Dz. GasrieL Tucker, Jr. (Baltimore) (closing): I want first of all to thank
the discussors for their kind remarks.
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In reference to Dr. Atkins’ question about the conus, I can say very little more
than I have already said. These sections are suggestive but I don’t think we can go
further at this time

In relation to his other question about other aspects of otolaryngology, we
haven’t gone beyond the larynx. I do have one more specimen of a benign lesion.

(Slide) This is a photograph of a large lesion causing laryngeal obstruction.
The patient came to us with his tracheotomy already performed. This was biopsied
and thought to be hemangioma. Clinically, it was thought that it extended sub-
glottically, and therefore a total laryngectomy was done because it was a massive
lesion.

(Slide) The next section is so large that you can’t place it on a lantern slide
directly, but the epiglottis is here on the left. The trachea turns under a little;
therefore, the rings seem to come together. This is the left true cord; this the
right true cord. This is the angiomatous mass all through here, and what was
clinically thought to be a subglottic extension is actually a pedunculation from
the right false cord down through the glottis. You can see with the limited airway
why this man had a tracheotomy before he got to us.

Another thing that shows is the cricoid area with a start of angiomatous dila-
tation. I think this may be significant in terms of the children with laryngeal
hemangiomas which are subglottic.

With regard to Dr. Hildings’ question, I think I have the same opinion that
most people do, that the origin is somewhere in the anterior half, possibly the junc-
tion of the middle and znterier thirds. If you include the anterior commissure
lesion, I believe you would bring all of these into the forward end of the anterior
third.
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An increasing number of cancer chemotherapeutic agents have
been developed and are currently in use in the management of incur-
able cancer in man. Definitive clinical studies have demonstrated that
the usefulness of these compounds in the management of human can-
cer is largely limited to the leukemias and lymphomas.”* Carcinomas
of the head and neck region have shown only a slight and variable
response to these compounds.’**

The different classes of chemotherapeutic compounds that have
received some clinical trials in head and neck cancer include the alky-
lating agents (e.g., Nitrogen Mustard, Myleran, Cytoxan, etc.),>" !
antimetabolites™®'? (purine analogues, pyrimidine analogues, anti-
folic acid compounds), antibiotics'®'* (e.g., Actinomycin D, Strepto-
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nigrin, etc.) and miscellaneous compounds'™*® (e.g., Mitomycin C).
Clinical reports have indicated that the systemic administration of
these chemotherapeutic agents has resulted in little practical value in
the management of most head and neck neoplasms.

Greater interest in the cancer chemotherapy of these neoplasms
has centered around the regional administration of chemotherapeutic
compounds in an attempt to enhance the anti-tumor effects in a given
area. It has been shown that the arterial administration of Nitrogen
Mustard (HN2) will produce profound local effects on normal struc-
tures as well as regressive effects on a variety of tumors that have
not been observed after the intravenous use of this drug. Thus, the
intra-arterial administration of HN2 into the external carotid artery
has resulted in objective tumor regression of a variety of neoplasms
as well as severe radiomimetic effects on normal structures in the
distribution of the artery injected.’™'® However, the practical useful-
ness of this form of therapy is sharply limited by the lack of specificity
of EIN2

It seemed feasible to extend the clinical studies of the arterial
route of administration of chemotherapeutic agents in head and neck
cancer to compounds having a more specific antitumor and antimeta-
bolic effect*!**!#* than have the alkylating agents. Over the past
several years, a number of antimetabolites have been studied by this
route of administration, including the glutamine antagonists O-diazo-
acetyl-L-Serine (A zaserine), and 6-diazo-5-oxo-L-Norleucine
(DON); the pyrimidine antagonists, §-Fluorouracil, and §-Fluoro-
2’-deoxyuridine, and the anti-folic compound 4-amino-N'"-methyl
pteroylglutamic acid (Methotrexate).*® Antimetabolites, however,
require a more prolonged period of action before clinical antitumor
effects are produced.?®®™ It seemed reasonable, therefore, to prolong
the duration of administration of an antimetabolite in order that those
cells which at any given moment are in a metabolically inactive phase,
might be affected by the antimetabolite as they sequentially enter
a metabolically active phase.

The biologic effect of many antimetabolites can be effectively
prevented by the concomitant administration of the specific metabo-
lite (antidote).**®2* It was postulated that the continuous arterial
(regional) administration of supralethal doses of an antimetabolite,
together with the intermittent use of the metabolite (antidote) sys-
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temically (i.e., intramuscular) might result in an enhanced differen-
tial anti-metabolic effect in the regional area, while the vulnerable
systemic areas of the body (i.e., bone marrow) were protected by the
antidote.

A method of therapy has been developed embodying these
hypotheses as follows: The continuous 24-hour administration of an
antimetabolite through a catheter inserted into a known site in the
arterial blood supply of localized forms of head and neck cancer,
together with the intermittent, intramuscular administration of the
specific antidote. Clinical studies using Methotrexate as the anti-
metabolite and Citrovorum Factor (Leucovorin, C.F.) as the metab-
olite (antidote) have been described in patients with incurable head
and neck cancer and other relatively localized neoplasms.?*** This
method of therapy is to be distinguished from extra-corporeal isolated
perfusion® which embodies the temporary exclusion of the tumor
bearing area from the general circulation for periods of 30 to 60 min-
utes during which time high concentrations of a drug are perfused
in the isolated part.

The purpose of this communication is to describe further experi-
ences with this method of therapy in incurable head and neck cancer.

METHODS

Selection of Patients. Patients with incurable, localized forms of
head and neck cancer were selected for study. Patients with various
types of incurable head and neck cancer without known metastases
are the most suitable candidates for study. In some instances, a
patient with an inoperable primary form of head and neck cancer,
but with unilateral or bilateral resectable nodes may be a candidate
for combination surgery and arterial infusion chemotherapy. In this
situation, the neck metastases may be controlled with radical neck
dissection while the inoperable primary lesion may be treated by
arterial chemotherapy. Patients with various forms of primary head
and neck cancer with diffuse bilateral neck metastases outside the
distribution of the arteries catheterized (e.g., external carotids) and
whose disease in these latter areas cannot be controlled, are not suitable
candidates for this form of regional chemotherapy. Patients who
have had prior radiotherapy whose recurrent or unresponsive disease
is within the distribution of one or more of the external carotid
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arteries are suitable candidates for a trial of the method of therapy
herein reported.

Catheter Insertion. The catheter is prepared from PE-60 Clay
Adams polyethylene tubing 18 inches long with an inside diameter
of .030 inch and an outside diameter of .048 inch. The techniques
of catheter insertion and infusion assembly have been described in
detail elsewhere.®® Briefly, the technique of catheter insertion is as
follows: After adequate exposure of the distal 1 inch of the common
carotid artery, the proximal parts of the internal carotid and the
external carotid arteries has been obtained, and these vessels accurately
identified, a No. 4-0 silk purse-string suture is applied to the distal
part of the common carotid artery. Hemostasis is obtained with a
Beck-Type arterial clamp, an incision is made in the center of the
purse-string, and the catheter is inserted by means of a No. 4-0 catgut
suture applied to the end of the catheter as shown in Figure 1A. The
purse-string suture is tied as the hemostatic clamp is removed. In
order to prevent subsequent displacement of the catheter, a No. 3-0
silk suture is applied to the catheter as it issues from the vessel, suffi-
ciently tightly to “bite into” the catheter wall, but not tight enough
to occlude the lumen. A free end of this suture is passed through the
adjacent arterial wall and loosely tied (Fig. 1B).

The exact area to be infused is determined in the operating room
and before the wound is closed by a fluorescein dye technique. Three
to 6 cc of Fluorescite® are injected into. the catheter slowly, the
injection taking about 1 minute. An ultra-violet light will delineate
accurately the area to be infused. Fluorescence will persist up to 30
to 60 minutes. In the external carotid area, fluorescence will be seen
through the distribution of this vessel to the midline, including the
skin of the upper neck, face, scalp, the tongue, palate, oral and nasal
mucosa, hypopharynx, etc. A variable amount of absence of fluores-
cence is noted in the palpebrae and forehead areas, as these areas are
supplied by the terminal branches of the internal carotid arteries. If
the catheter has been inadvertently inserted into the internal carotid
artery, only the latter areas will fluoresce.

In patients with bilateral head and neck cancer, catheters are in-
serted into both external carotid arteries through bilateral neck inci-
sions. The catheter is brought out through the inferior margin of
the skin incision, without fixation to the skin, flushed with saline and
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the proximal end is clamped. The clamp is affixed to the anterior
chest wall with adhesive tape, leaving sufficient slack to permit move-
ment of the head.

Catheter Assembly. The infusion assembly is put in operation as
soon as the patient has recovered and glucose and water or saline
solution is infused to keep the catheter patent; therapy may be insti-
tuted at any suitable interval depending on the patient’s general con-
dition. A No. 20-gauge intravenous type needle is inserted into the
free end of the catheter and the former attached to rubber tubing
which passes through the fingers of a Bowman Infusion Pump and is
connected through a drip chamber to liter bottles of infusate
e @)

Dosage Schedules. An adequate course of therapy is defined as
that amount of therapy that results in moderate local toxicity (diffuse
unilateral or bilateral superficial oral ulcerations if unilateral or bilat-
eral therapy) or systemic toxicity (mucosal lesions, hematologic de-
pression).

The usual dose schedule used for unilateral catheterization was
Methotrexate 50 mg/24 hours, infused in 1000-2000 cc of saline or
glucose in water. The dose schedule for bilateral catheterizations was,
Methotrexate 25 mg/side/24 hours, infused in 1000 cc of glucose and
water or saline solution per side. Multiple liter bottles were set up in
tandem to obviate the possibility of air embolism resulting from the
inadvertent emptying of a single infusion bottle. The metabolite
(antidote), C.F., was given in the dose of 6 mg every 6 hours intra-
muscularly. On these dose schedules, an adequate course of therapy
as previously described required § to 10 days of continuous arterial
infusion. At this time, the patient was rested and the catheter kept
patent with the continuous infusion of glucose and water or saline
solution. Further courses of therapy were given until maximal clin-
ical benefit was obtained. This was noted in most cases after 1 to 3
courses of therapy had been given. It is important to follow the
hemogram closley, especially the white blood count, to prevent serious
systemic toxicity from the huge doses of Methotrexate given. After
the third day the white blood count is obtained every 12 hours, and
when definite leukopenia is evident, therapy is stopped or the amount
of antidote (C.F.) increased. Patients with renal insufficiency do not
excrete Methotrexate in a normal manner and severe toxicity may
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IEABICE

RESULTS OF CONTINUOUS ARTERIAL INFUSION OF METHOTREXATE
AND INTERMITTENT INTRAMUSCULAR ADMINISTRATION OF
CITROVORUM FACTOR IN HEAD AND NECK CANCER

NO. OF NO. EVALUATED TUMOR RESPONSE
NO. OF ADEQUATE FOR THERAPEUTIC
PATIENTS COURSES™ EFFECT PARTIAL COMPLETE

Epidermoid
Carcinoma 40 31 27 21 6
Lymphosarcoma 6 6 6 4 2
Miscellaneous
forms of cancer 2 2 2 1 0

Total 48 39 39 26 8

* See text for definition of “adequate course of therapy.”

rapidly develop; considerably larger doses of the antidote are necessary
in these instances.

RESULTS

Forty-eight patients with various types of inoperable head and
neck cancer have had unilateral or bilateral external carotid catheter-
izations as follows: Epidermoid carcinoma, 40 patients; lymphosar-
coma, 6 patients; miscellaneous forms of cancer, 2 patients (Table I).

There were 39 patients in whom at least one adequate course
of therapy was given. An adequate course of therapy has been
defined above and was considered to have been given when moderate
local or systemic toxicity was noted. Four patients who received one
adequate course of therapy were not evaluated for therapeutic effect
because of the difficulty in determining the clinical extent of the
disease. Thirty-five patients were evaluated for therapeutic effect.
In 26 patients there was some partial objective tumor regression, often
associated with clinical benefit. In the majority of these patients,
cancer was present in contiguous areas outside the actual area of
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infusion therapy. In 8 patients whose disease was confined to the area
of therapy, there was total objective tumor regression.

In those patients in whom measurable disease was present in the
areas of therapeutic infusion, response was noted as early as the 4th
day and was characterized by a progressive decrease in visible tumor.
The tumors appeared cleaner as they regressed and were apparently
absorbed as the neoplastic cells were sequentially killed. Mucosa cov-
ered the sites of absorbed tumor, but in many cases, large defects
remained, especially in patients with sinus tumors with extensive
involvement of the hard palate; in these patients there were residual
oro-nasal defects.

REPORT OF CASES

Case 1. Epidermoid carcinoma of the maxillary sinus. The
patient is a 72 year old white male whose diagnosis was established
by biopsy in January 1959. There was diffuse involvement of the
right maxillary sinus with extension to the naris and hard palate
bilaterally. Bilateral catheters were inserted into the external carotid
arteries in February 1959, and the patient received continuous arterial
infusion of Methotrexate with intermittent intramuscular C.F. ther-
apy over a period of six days. Total gross tumor regression occurred
and the patient was free of apparent disease for eight months. Recur-
rence in the right maxillary sinus and soft tissues of the face occurred
in September 1959 (Fig. 2A). Bilateral external carotid catheters
were again inserted and the patient received a 15-day course of ther-
apy in the following dosage: Methotrexate 25 mg/side/day; C.F. 6
mg intramuscularly every 6 hours. Progressive tumor regression
occurred and by the 15th day there was no gross evidence of cancer
(Fig. 2B). There were no manifestations of systemic toxicity due
to Methotrexate. The patient was in remission for the next 15 months
when a small lesion was noted in the right naris. On biopsy, this
proved to be epidermoid carcinoma. This has responded to a third
course of therapy and the patient is at present free of apparent
disease.

Comment. Total gross tumor regression was noted in each in-
8 8

stance following three courses of therapy given over a 22-month

period. There was no apparent development of “drug resistance.”
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Fig. 2.—Case 1. Epidermoid carcinoma of the maxillary sinus. Left.
before therapy. Note tumor extending into the soft tissues of the face.
Right, after therapy. Note the total gross tumor regression that has oc-
curred.

The patient is at present free of gross disease 28 months after the
first course of therapy.

Case 2. Epidermoid carcinoma of the hypopharynx. The
patient is a 53 year old white male in whom the diagnosis of epider-
moid carcinoma of the hypopharynx was established by biopsy in
December 1960. He had had symptoms of increasing dysphagia,
dysarthria and dyspnea over a 3 month period. There was a bulky,
fungating tumor of the hypopharynx occupying the entire area of
the hypopharyngeal wall posteriorly and extending to the lateral
walls (Fig. 3). The mass was in contact with the epiglottis and
limited the airway. There were no palpable neck nodes. On Decem-
ber 9, 1960, bilateral external carotid catheters were inserted and the
patient received a 6-day course of infusion therapy as follows: Meth-
otrexate 25 mg/side/24 hours; C.F. 6 mg every six hours intramuscu-
larly. Progressive decrease in visible tumor occurred and the patient
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Fig. 3.—Case 2. Epidermoid carcinoma of the hypopharynx. Left,
before therapy. Note the large, fungating tumor involving the posterior
wall of the hypopharynx. Right, after therapy. Note the tumor regression
that has occurred. There was a residual lesion on the posterior hypopharyn-
geal wall measuring approximately one cm in diameter.

became asymptomatic. A second five-day course of therapy was
administered through the left external carotid catheter as follows:
Methotrexate 50 mg/24 hours; C.F. 6 mg every six hours intramus-
cularly. On January 24, 1961, laryngoscopy demonstrated a slightly
elevated lesion 1 cm in diameter on the posterior wall (Fig. 3B).
Biopsy revealed epidermoid carcinoma. On February 10, 1961, exci-
sion of this area through a lateral pharyngotomy was performed.
A skin graft was used to repair the posterior pharyngeal wall. The
patient has remained free of gross disease to date, six months after
onset of therapy.

Comment. This patient demonstrates the combined use of sur-
gery and chemotherapy. An extensive fungating lesion of the hypo-
pharynx was reduced in size by 90 to 95% by arterial infusion
chemotherapy and was rendered easily resectable.

In those patients in whom partial tumor regression occurred,
response has lasted for 1 to 3 months. In those patients in whom total
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TABLE II

COMPLICATIONS OF CATHETER INSERTION AND INFUSION ASSEMBLY

INACCURATE
CATHETER
NO. OF PLACEMENT INFECTION
PATIENTS OR PREMATURE AND
CATHETERIZED DISPLACEMENT BLEEDING LEAKAGE

Epidermoid
Carcinoma 40 6 8 3
Lymphosarcoma 6 - - 2
Miscellaneous
forms of cancer 2 = = 1

Total 48 6 8 6

tumor regression occurred, response has persisted for periods of follow-
up of up to 15 months, before relapse was noted.

Complications relating to catheter insertion, and maintenance
of infusion assembly are tabulated in Table II. Varying degrees of
local or systemic Methotrexate toxicity were noted in most patients.
The former was characterized by a mucositis and slight erythema of
the skin within the areas of therapy. Systemic toxicity was charac-
terized by varying degrees of hematologic depression and non-specific,
diffuse oral ulceration. In most cases, systemic toxicity was moderate
and could often be controlled by adjusting the dose of the antidote.

COMMENT

The results of this study demonstrate that the anti-tumor activ-
ity of an antimetabolite (Methotrexate) can be increased in patients
with head and neck cancer by regional administration (arterial in-
fusion) in supralethal doses, when the specific antidote (C.F.) is given
in appropriate dosage by the systemic route to protect vulnerable areas
of the body (i.e., bone marrow, gastrointestinal tract).

The increased anti-tumor activity of Methotrexate noted in this
study is considered to be related to the following factors: a) route of
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administration - The arterial route of administration results in a
higher local concentration,® and hence a greater local antimetabolic
and anti-tumor effect; b) the systemic use of the antidote (i.e., intra-
muscular) permits the administration of supralethal doses of the
antimetabolite as it reduces systemic toxicity, yet preserves some
regional anti-tumor effect; c¢) the continuous 24-hour administration
of the antimetabolite results in a continuous anti-metabolic effect,
and hence, those cells that at any given moment are metabolically

inactive may be affected as they sequentially enter an active metabolic
phase.?8-3

The complications of catheter insertion and maintenance of
infusion assembly were frequent and often serious (Table II). In six
patients, there was inaccurate catheter placement or premature dis-
placement. In eight patients, infection associated with varying de-
grees of bleeding occurred. In several patients, the hemorrhage was
of such severity that ligation of one or more of the great vessels of
the neck was necessitated. Leakage of infusate of varying degree
was noted in six patients. In most of these patients, the leakage pre-
vented the completion of therapy.

Inaccurate placement of the catheter may be prevented by care-
ful attention to techniques of catheter insertion and the use of the
fluorescein dye technique to accurately demonstrate the area of in-
fusion therapy. Premature displacement of the catheter results from
the inadequate application of the “holding sutures” as the catheter
issues from the artery. Infection around the catheter, in most cases
the cause of hemorrhage, is usually due to failure to observe rigid
sterile precautions. It must be emphasized that the most meticulous
sterile techniques must be used whenever the catheter or the infusion
assembly is manipulated in order to obviate the serious complication
of infection and hemorrhage.

Other methods of catheter insertion, including retrograde cathe-
ter introduction and the ligation of various arteries to develop a collat-
eral circulation into inaccessible areas are being explored to extend
the usefulness of this method of therapy and to reduce the complica-
tions of techniques currently in use. Other dose schedules of Metho-
trexate and C.F. as well as other cancer chemotherapeutic agents are
being investigated by this method of administration.
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This method of therapy is in the area of clinical investigation
and its possible place in the conventional therapy of head and neck
cancer is not as yet clearly defined.

The casual use of this technique of drug administration is
strongly discouraged; a team consisting of surgeons and cancer chemo-
therapists, cognizant of the problems of techniques and drug toxicity,
together with a carefully planned program of clinical investigation is
mandatory before initiating a program of regional infusion.

SUMMARY

The systemic administration of cancer chemotherapeutic com-
pounds in patients with incurable head and neck cancer has resulted
in little benefit in the practical management of these diseases.

A method of therapy is described which embodies the regional
(arterial) 24-hour administration of supralethal doses of an anti-
metabolite (Methotrexate), together with the intermittent use of
the specific meabolite (antidote - Citrovorum Factor) to prevent
serious systemic toxicity.

Techniques of catheter insertion and fixation, maintenance of
infusion assembly and dose schedules are reported.

Forty-eight patients with various types of incurable head and
neck cancer had unilateral or bilateral external carotid catheterization.
There were 39 patients in whom at least one adequate course of ther-
apy was given. Thirty-five patients were evaluated for therapeutic
effect. Of these, 26 patients had partial tumor regression. In these
patients, tumor was also present in contiguous areas outside the area
of infusion therapy. In eight patients in whom tumor was present
only in the area of therapy, there was complete apparent tumor re-
gression. Response persisted from 1 to 3 months in the former cate-
gory and up to 15 months in the latter category.

Complications were frequent and consisted of inaccurate place-
ment of catheter or premature displacement of catheter - six patients;
infection and/or bleeding around catheter - eight patients; leakage of
infusion around catheter - six patients.
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Techniques are being explored to extend this method of therapy
to other areas of the body, and other chemotherapeutic compounds
are being investigated for possible enhanced anti-tumor effects re-
sulting from regional administration.

This method of administration is in the area of investigation
and its place in clinical medicine is not yet defined. The casual use
of this technique is strongly discouraged; a team consisting of sur-
geons and cancer chemotherapists, cognizant of the problems relating
to techniques and drug toxicity, is mandatory before initiating a pro-
gram of regional infusion.

605 CoOMMONWEALTH AVE., BosTon

140 East 541H ST., N. Y. C.
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DISCUSSION

DR. JouN CoNLEY (New York): This is a most timely paper, exhibiting the
imagination and daring that has gone into the hope of improving the specific treat-
ment and management of cancer in the head and neck by regional perfusion. Doc-
tor Daly and Doctor Sullivan, in their review, have selected a group of 48 patients
with so-called incurable cancers in this region for continuous interarterial infusion
with an antimetabolite agent, methotrexate. The inevitable toxicity factor was
partially controlled by the citrovorum factor.

Cancer chemotherapy is nothing new but the organization of its methods and
economic endorsement in the past six years has been startling.. The Cancer Chemo-
therapy National Service Center alone spent $30,000,000.00 on this program in
1959. Numerous institutions in various countries have concentrated in this work
and accelerated the production of knowledge regarding agents, chemicals, techniques,
and results.

A word concerning infusion and perfusion in respect to regional cancer chemo-
therapy may be in order. Infusion consists of supplying a calculated and regulated
supply of drug into a selected artery for a given period of time. There is no
attempt made to prevent this drug from entering the systemic circulation with its
attendant toxicity. This toxicity is combated intermittently by antidote therapy.
This technique has the advantages of a protracted primary attack with reasonable
control. It is limited primarily to drugs that can be neutralized with specific
antidotes. Methotrexate has had almost a monopoly in this category to date. How-
ever, antidotes are being sought and approximated for alkalating agents and other
chemical compounds. Perfusion on the other hand uses the physiological principle
of regional isolation and the administration of superlethal doses to the tumor only.
This is accomplished by recovering the perfusate in the regional vein preventing it
from entering the systemic circulation and perfusing it again and again through
the tumor by means of the regional artery. In the area of the head and neck,
complete systemic isolation has been impossible and seepage limits the extent and
applicability of the technique. Alkalating agents have dominated in this field.

A review of Doctor Daly’s experience highlights the fact that 749, of those
patients treated had some clinical regression; 239, had total objective regression of
the tumor. The longest control without evidence of tumor lasted 15 months. There
is no doubt that the biological destiny of these tumors can be temporarily altered,
that techniques are being perfected and that we are awaiting the advent of a more
propitious group of chemicals.

Caution is highlighted by the fact that there were 429, complications with
catheter insertion alone, not to mention systemic and bone marrow depressions.
This certainly demands a specialized program of management rather than haphazard
trial as these patients demand very careful observation.

At the present time these experiments and studies are essentially of a pilot
nature. They do not supplant surgery or radiation therapy. There is no evidence
that they enhance the effect of irradiation. It remains to be seen whether they can
reduce local recurrences in resectable lesions and whether there is any significant
effect on regional metastasis. They can palliate by reducing pain and to date this
has been a significant aspect of their clinical application. They can diminish the
size of the tumor, even rendering it operable in selected cases. The over-all pattern
that appears to be developing in chemotherapy, however, is that regional perfusion
will probably only be a phase in the eventual march toward systemic biological
control.
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In conclusion, I would like to ask Doctor Daly which artery he employs for
infusion of the hypopharynx and superlaryngeal areas.

Dr. Francrs LEDERER (Chicago): It was Shakespeare who said, “For desperate
diseases desperate measures need to be applied.” It has been conclusively shown this
afternoon by the presentation and by Dr. Conley’s remarks that this method of
therapy is reserved for those cases that are utterly, if we can use that term, inoper-

able.

However, I think it is significant, when you review the literature, that thirty
or more years ago, before one of our societies, Dr. Joseph C. Beck reviewed the
many non-surgical methods that were being used and had been used over the past
century—his century—in the treatment of malignancy. Many of these are even
represented in this day and age of what one would choose to call, dislike it as you
may, Dr. Conley, protoplasmic poisons. It is significant that these drugs or these
elements—many of them were elements—had an effect in that they controlled pain,
and many of them did reduce the size of tumor. So, it is quite possible that Dr.
Sullivan and Dr. Daly will bring us some other means that may be more specific.
But Dr. Conley calls attention to a very important anatomical fact and that is that
all of these areas that we are concerned with do not permit perfusion of the partic-
ular site and that this is going to pose many difficulties.

I would direct your attention to the fact that Dr. Sullivan, I believe, works
for the Veterans Administration (I don’t know if he comes in under that No. 30
million outlay or not, or whether there is another fund available) and that many
of these cases have had complications such as Dr. Conley called attention to. This
should make it significant that not everyone should immediately jump into using
these techniques. I think that for the present we are going to have to rely on certain
centers and skilled experts working in the groups that have already been referred to.
We hope for significant progress because neither the scalpel nor irradiation has
solved many of the difficulties that confront us in head and neck tumors.

Dr. Harry P. ScHENck (Philadelphia): I would like to ask Dr. Daly whether
they ran into any complications as far as the tongue was concerned. I have seen
considerable difficulty with speech after such a technique has been used, and I have
also seen at least one instance where there has been considerable effect on the retina.
I have been curious to know whether they have run into any of those complications.

Dr. Joun F. Dary (New York) (closing): I would like to thank my dis-
cussors for the very excellent treatment of this topic. One thing that may be a
little confusing is the length of time that we have been able to maintain these
patients alive and free of gross disease. The longest survival time has been twenty-
eight months. This was the first patient we presented; the longest period of time
any individual patient went without disease between course of therapy was fifteen
months.

This form of therapy has some built-in limitations and one of them is posed
by the arterial system, itself. More than three course of therapy are rarely given.
In the treatment of the hypopharyngeal lesions, we have tried two things. First,
we have tried to preserve the superior carotid artery and that is the reason we put
the catheter into the bulb and then fixed it to the arterial wall so that the infusate
would circulate through the superior thyroid artery.

We have used the superior thyroid artery, itself, on many occasions, but this
eliminates that area from the circulation.
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Secondly, we have put a catheter into the external carotid, a second into the
subclavian, bringing it in contact with the thyrocervical trunk so that we could
pick up the circulation through the ascending cervical and the inferior thyroid
arteries.

Dr. Lederer has pointed out that man has been questing for a chemical to
control cancer for a long time, and Dr. Conley has emphasized how the government
has intensified this search by its support. We all agree that this is a very worthwhile
cause.

Dr. Sullivan works not only at the Veterans, but also at the Sloan-Kettering
Institute in New York City.
The complications are listed in the paper and they are many and they are

serious, as Dr. Conley has pointed out. This is the reason why we emphasize that
if you go into chemotherapy, do so very seriously because your first attempts will
have all of the complications we have had. You will have infection, you will have
blow-out of the carotid system, and you will also have depression of bone marrow
that will be a progressive thing that you will not be able to reverse.

In relation to Dr. Schenck’s question, we haven’t seen any complications of
this type with Methotrexate therapy. It has occurred, though, with the alkylating
agents which are very damaging to the brain and to the retina. We haven’t seen
any limitation of motion to the tongue. As a matter of fact, in that one case that
we showed, a tongue lesion was greatly benefited by this release when the tumor
disappeared, the tongue became mobile.



THE PROBLEM OF STOMA CONSTRUCTION
IN LARYNGECTOMY CASES

ARTHUR J. CRACOVANER, M.D.
New York, N.Y.

The construction and management of an adequate stoma in
laryngectomy cases has been a problem to us. The subject is presented
here, not because we have very unusual ideas about it, but rather to
stimulate discussion and ascertain how others deal with this situation.
This is very little on the question to be found in the literature and
relatively few textbooks give only meager space to a problem that,
in our experience, is an important one. The tracheostomata in laryn-
gectomy patients have an unbelievable tendency to close. The open-
ing becomes inadequate and the patient is unhappy, uncomfortable
and panicky. A secondary plastic operation is necessary in order
to improve the airway, or a laryngectomy tube must be worn con-
stantly.

There was some difficulty in the pre-antibiotic days when fistulae,
accompanied by, or produced by infection, seemed to be factors that
caused stomata to become small. When antibiotics became available
fistulae and infections were much more infrequent and the problem
of an adequate stoma was reduced to a minimum. But then it became
known that practically all carcinomas of the larynx, except those
situated on the vocal cords, readily metastasized to the nodes of the
neck. We, therefore, began doing radical neck dissections in con-
tinuity with laryngectomies, whether nodes were palpable or not.
This added more trauma to the operated field with increased scarring,
causing narrowing and distortion of the stoma. Then, to augment
this dilemma, virulent staphylococcus infections appeared in the
best and most meticulous of our hospitals. Pharyngeal fistulae were
again obtained in great numbers and the tracheostomata became small
again. This was our experience and I have reason to believe, after

From the Otolaryngological Services of Lenox Hill Hospital and New York
Eye and Ear Infirmary.
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verbally canvassing a few of our colleagues, that we were not alone in
this distressing circumstance.

Let us review some of the reasons why a stoma has a tendency
to close. The trachea may be small and its circumference is initially
not adequate enough to allow for the scarring and shrinking that
occurs with healing. The cartilages of the trachea may be rather thin
and soft and unable to withstand the pressure of the surrounding scar
contracture. Fistula formation with accompanying infection, or
infection alone, will increase the cicatrization around the stoma. In-
fection of the edges of the opening, as well as perichondritis and
chondritis of the tracheal cartilages, will reduce the size of the stoma.
In some cases this may be due to the fact that the trachea has been
freed too generously from the surrounding tissue, leaving an inade-
quate blood supply. The skin may not have been meticulously su-
tured to the mucosa of the trachea, permitting added scar formation.
The stoma may retract into the suprasternal notch and prominent
clavicular insertions of the sterno-cleido-mastoid muscles may ap-
proach the midline, making the retraction even more evident. Dis-
placed, enlarged lobes of the thyroid gland may press upon the upper
portion of the trachea, helping to narrow this area.

The addition of almost routine neck dissection to a laryngectomy
has further influenced the situation with contracture of the tissue
on the operated side of the neck. This is markedly increased when
a fistula or an infection occurs. The stoma not only contracts but
it is situated on a slant in the suprasternal area. This helps to narrow
the opening and also may angulate the trachea just below the stoma.

To counteract this tendency for the tracheostoma to become
reduced to a size that is inadequate, several procedures have been
advocated. A “tongue” of mucous membrane is separated from the
posterior portion of the cricoid cartilage and remains attached to the
upper end of the stoma. The added mucosa can be carefully sutured
to the skin and is more likely to heal by primary union. Of course,
this cannot be done in a case of subglottic involvement. Also, the
anterior surfaces of the upper two rings of the trachea are removed,
leaving an oval opening which is larger than the circumference of the
trachea. These maneuvers certainly help to obtain a larger opening,
but are not always eventually successful because of the factors already
mentioned that influence their narrowing.
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Fig. 1.—Area of excision of skin and subcutaneous tissue.

Another procedure which is sometimes helpful, is to preserve the
lower portion of the cricoid cartilage. This leaves a firm cartilaginous
ring at the mouth of the opening which would discourage contracture.
However, at times this cartilage in its exposed position becomes in-
fected and the stoma again becomes inadequate. On many occasions
we have had to excise portions of the cricoid cartilage because of
infection. Then, too, in using the cricoid cartilage, an involved pre-
laryngeal node may be left behind.

Meticulous attention to the apposition of the skin of the neck
to the mucous membrane of the trachea has always been advocated.
Frequently this is not possible since the mucous membrane is within
the trachea and it is difficult to draw the skin close to it and place
sutures that will hold. It becomes necessary to use deep sutures that
penetrate or surround the tracheal cartilages in order to obtain ade-
quate apposition of skin to mucous membrane. These deep sutures
may cause pressure necrosis and infection of the cartilages with subse-
quent narrowing of the opening.



76 ARTHUR ]. CRACOVANER

%

ES

Fig. 2.—“Tongue” of mucosa and excision of anterior portion of tra-
cheal cartilages. Insert—dotted line shows area of submucosal resection of
additional tracheal cartilage.

Fig. 3.—Submucosal resection of tracheal cartilage has been performed
and mucosa is free and ready for suturing. Dotted line shows area of excision
of skin and subcutaneous tissue.
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Fig. 4.—Beginning of suturing of mucosa to skin.

Fig. 5.—Final appearance of tracheostoma.
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Of course, when the stoma becomes too narrow a laryngectomy
tube can be worn permanently. At times we are able to recommend
that the tube be removed during the day and replaced at night, but
our patients do not wish to be harassed with the care of a tube, nor
do they like to be seen with one. After all, their ailment is all too
obvious to the people with whom they come in contact without the
additional attention that a laryngectomy tube attracts. Then, too, the
presence of such a tube frequently produces pressure upon the carti-
large, mucous membrane and the skin of the stoma causing infection
and perichondritis with further contracture.

We have used all the methods advocated, alone and in combina-
tion, with variable success. This, however, was not satisfactory, and
with our past experience to draw upon, we modified these procedures
to some extent. We have found that two maneuvers are important:
A wide excision of the skin and submucosal excision of the tracheal
cartilages around the stoma. The mucosal “tongue” from the posteri-
or wall of the cricoid cartilage is used whenever possible. The anterior
portion of the first and second rings of the trachea are excised so as
to give an oval shape to the stoma. However, the amount of skin
and subcutaneous tissue excised in this area is far greater than was
previously removed. This helps to prevent some of the contracture
by exerting a radial tension in all directions around and away from
the stoma. We also attempt to compensate for the pull that the
scarring of a neck dissection produces by making the skin excision
a little toward the unoperated side. In addition, the remaining tra-
cheal cartilage around the stoma for about the width of one or two
tracheal rings, is removed by submucous resection with a scalpel or
with a Freer elevator. The remaining tracheal mucosa can now be
readily and carefully sutured to the skin edge without tension and
without the use of deep sutures.

To advocate this procedure and say that it always produces the
desired result is far from the truth. However, our results have im-
proved, although we still have the factors of infection and fistulae to
deal with. This, too, we have overcome to some extent. Previously,
in closing the pharyngeal opening we used continuous chromic catgut
sutures. This layer was reinforced with a secondary line of inter-
rupted chromic catgut sutures, utilizing any available muscle and
areolar tissue. We now use interrupted silk sutures in closing the
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primary and the secondary layers. We feel that in this way a better,
stronger and more meticulous closure of the pharynx is obtained.

In addition, we have given up the use of a feeding tube. We
have long since felt that this tube was a source of irritation to the
pharyngeal suture line and was so uncomfortable to the patient that
he was forced to swallow frequently. This foreign body in the
pharynx, rubbing against the sutured area, we feel, was the cause
of many of the fistulae we obtained. We now feed the patient intra-
venously for five to seven days and encourage him to refrain from
swallowing his saliva. At the end of that time the patient is given
sterile water to drink, and his fluids by mouth are gradually increased
until more solid food can be safely given. We have been very fortu-
nate since inaugurating this procedure and, at the time of writing
this paper, we have had no fistulae and relatively few infections. We
feel that this manner of closing the pharynx and the elimination of
the feeding tube have helped in avoiding factors that lead to a small
tracheostoma.

In conclusion, the reasons for the difficulty in maintaining an
adequate tracheostoma in laryngectomy cases have been given. In
addition to the usual methods of constructing the stoma, the wider
excision of skin and subcutaneous tissue, and the submucous resection
of additional tracheal cartilage to give free tracheal mucosa for careful
suturing of the skin to mucosa, are recommended. Closure of the
pharyngeal opening with interrupted silk, and elimination of the
use of the feeding tube postoperatively, are considered added factors
in avoiding fistulae and infection which contribute to the eventual
formation of an inadequate tracheal opening.

105" B 78 TiL ST

DISCUSSION

Dr. Jurius McCarr (Cleveland): I am happy to discuss this timely presenta-
tion of Dr. Arthur Cracovaner on the management of the tracheal stoma after
laryngectomy.

The care and management of these people is not all champagne and caviar.
Postoperative crusting and scabbing in the stoma and trachea is an annoying and
often dangerous complication. Some of this crusting and scabbing is caused by
traumatizing the mucous membranes of the trachea. The rough introduction of the
intratracheal and tracheotomy tube and the over-enthusiastic use of suction in
removing tracheal secretions can damage the mucosa.
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INCISION

A circular area of skin is excised below the cricoid cartilage. The thy-
roid isthmus is retracted downward. The skin flap formed by this lateral
incision is added protection to the pharynx.

The contraction of the tracheal stoma after laryngectomy is universal. Some
of this constriction can be prevented, if at the time of surgery the sterno-hyoid and
sterno-thyroid muscles are completely removed.

I agree with him that these patients should be advised to replace the tracheot-
omy tube at intervals. We have our patients introduce the tube at night, once or
twice a week.

We have all had the obstinate person who refuses to wear the tube until a
frantic call from a wife that her husband can’t breathe and can’t get his tube in.
A mad rush to the emergency room and the resident is only able to insert a 2, 3 or
4 mm tube. Then comes the task of enlarging the stoma again to adequate size.
The development of pharyngeal leakage and fistula formation is a factor contributing
to stoma contraction.

Personally, I would be reluctant to give up the use of the feeding tube. The
lack of proteins in the diet could cause a nitrogen imbalance. With the combined
neck dissection and laryngectomy, pharyngeal fistulae occur more frequently. To
depend on intravenous feeding over a long period of time is not wise. If a fistula
does develop, and it becomes necessary to introduce a feeding tube, this may damage
the pharynx and enlarge the fistula.

(Movie)

I have prepared a short movie to show our method of making the trachea stoma
and the skin incision used in simple laryngectomy. An area of skin and subcutaneous
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fat the diameter of a penny is excised at the lower border of the cricoid cartilage.
The thyroid isthmus is retracted downward or transected.

We believe that the lateral skin incision is superior to the mid line one, in that
the skin flap that is formed gives added protection to the pharynx beneath it, and
helps to prevent pharyngeal leakage and fistula formation. This incision has another
advantage. If a fistula does develop, it usually drains through this lateral incision
and thus avoids the spilling of secretions into the tracheo-bronchial tree.

The skin incision on this patient was made on the left side of the neck, as there
was a possibility of doing a combined laryngectomy and elective left neck dissection,
after closer inspection of the larynx. We close the pharynx with autraumatic triple
0, cat gut, using interrupted sutures in two layers. The trachea is sutured to the
edge of the excised skin. A No. 12 tracheotomy tube is introducted at the con-
clusion of the operation.

This physician had a laryngectomy in 1957. He has an excellent esophageal
voice and enjoys a large practice.

This individual had a bilateral neck dissection and laryngectomy in 1959. This
picture was made in April, this year, and at that time there was no evidence of exten-
sion of the primary lesion. He, too, has a good esophageal voice.

Dr. HerBerT Harris (Houston): I have enjoyed Dr. Cracovaner’s report to
us on the problem of tracheal stoma contraction. I might say that it has been
somewhat of a problem in our service cases, though in my private practice, I have
not encountered it very often. In one of our service hospitals, we found it to be
quite troublesome, and I attribute this to the fact I was not there at the time of
suturing of the tracheal stoma. I think most of our strictures are due to the lack
of meticulous approximation of the skin and mucous membrane.

I must say that I agree with him on every point that he brought out: No. 1 is
the cutting back of the cartilage so that the cartilage does not lie at the junction
of the skin and mucous membrane. No. 2 is the cutting of the trachea at an angle,
including about four rings, if at all possible.

No. 3 is the cutting of the skin much larger than you think necessary. In
some instances I get a mucosal flap from the surface of the cricoid. I have about
abandoned this because we have gotten recurrences in this area, especially in sub-
glottic lesions.

One other thing I have used that I think is helpful is a long tracheotomy tube.
I never use a laryngectomy tube. I build up a cone-shaped dressing about the tube
to which I apply some type of antibiotic so that it fits firmly and holds the skin
down. As these patients cough, I believe that it holds the skin in place better. Not
only is this advantageous, but a large dressing can be applied without the tube being
in a deep well.

I have enjoyed this presentation and may I again impress on you that the
meticulous approximation of the skin and mucous membrane is absolutely necessary.
Everywhere else in the body is it necessary to prevent contracture.

Dr. Lyman G. RicHarps (Wellesley Hills, Mass.): I would like to ask Dr.
Cracovaner what kind of initial incision he uses and whether he makes the circular
opening in the skin first, the way it was shown in Dr. McCall’s movie.

I am sure that he can do this but I have a feeling that if I were to deprive
myself of what I have always felt was the support for the suture that goes through
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the trachea by having first removed the tracheal rings, I would end up with an
awfully delicate, tender, friable mucosal collar, so the least bit of pressure on
sutures that were going to attach it to the skin would tear out through the mucous
membrane.

It always seemed to me that one of the nice things about closing was the fact
that you could put a suture below a tracheal ring and you could then make some
reasonable degree of tension without the feeling that it was going to pull out. I
have a feeling that the first time I tried this, I would end up with a “buttonholed”
tracheal mucous membrane collar and the further down I went to try to get a
fresh hold on this, the more trouble I would have. I want to know how you can
remove the tracheal ring, leaving the mucosal collar with enough tissue in it so that
you can put sutures through without having them tear out.

DanIEL C. MONTGOMERY, Jr. (Boston): At the Eye and Ear Infirmary in
Boston we have used various techniques to obtain an adequate stoma (i.e. Dr. LeRoy
Schall’s “U” flap, dissecting away the subcutaneous fat, suturing the thyroid lobes
laterally under the sternocleidomastoid muscle and oblique transection of the tra-
chea). Still we have been plagued with stenosis.

Recently we have modified our postoperative care. The nasogastric feeding tube
has been omitted. Intravenous fluids are used during the first three postoperative
days. Sterile liquids, by mouth, are started on the fourth day. In addition to this,
we are using a new device, borrowed from the orthopedic surgeons, which is called
a Hemovac. It is, in essence, a portable suction apparatus to which are attached
two polyethylene multiperforated catheters. The catheters are placed under the
skin flap to evacuate the sero-sanguineous fluid. The evacuation of this fluid seems
to prevent fistula formation and secondary infection.

I feel that stenosis of the tracheastom is most frequently caused by irritation
from the tracheostomy tube and by infection in the region of the tracheal orifice.
Using the Hemovac, we have eliminated the tight neck dressing into which is incor-
porated the tracheostomy tube. Little or no dressing is required. A Hayes-Martin
tracheostomy tube is kept in place for only five days. The Hemovac is removed
after the third postoperative day.

Thus by eliminating the source of irritation to the trachea and by using a
device which is effective in preventing fistulae and infection, we seem to be reducing
the incidence of tracheastom stenosis.

Dr. DanieL Baker (New York): Mr. President and Members: One thing
seems to be certain. There is a great deal of variation in the way you might handle
a tracheal stoma and still get a satisfactory result.

I haven’t been as fortunate as some of you who have spoken this afternoon
with regard to the amount of trachea that I have left in order to create a stoma.
In many instances there may be just one ring, or sometimes not even that, and one
is faced with the problem of giving this patient an adequate stoma without being
able to transect two or three rings.

One thing that has not been mentioned is the thyroid gland. I make it a point
most of the time when I do a radical neck dissection in combination with a laryn-
gectomy to remove the isthmus and also the lateral lobe of the thyroid gland on
that side. It has been my experience that if a person has an enlarged lobe of the
thyroid gland, it is one of the causes for narrowing of the tracheal stoma. Today,
we are doing a great deal more of laryngeal surgery on women, who have a smaller
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trachea to begin with than men de, and of course it is also important for them to
have a good stoma.

It has been mentioned that one shouldn’t wear the laryngectomy tube too long,
that this might cause trauma. I take the reverse point of view. I like my patients
to build firmly around the largest laryngectomy tube that the trachea will take,
so that my patients may wear this tube for several weeks.

There is one thing that I have found most useful in order to enlarge the stoma
at the time of the operation. This is also useful with women, and I can illustrate
this best by a simple drawing. (A# blackboard) Where there are two rings of the
trachea you transect the uppermost one and allow that first ring to fold outward
and then put a suture below the lowermost ring and attach that to the front of the
neck, so that the opening you get, the stoma you get, is an enlarged oval one with
an approximation of skin and trachea. In other words, you transect and pull one
ring outward and then pull the next ring upward and attach it to the suprasternal
notch.

Dr. ARTHUR J. CracovaNErR (New York) (closing): I guess I was right—
there is trouble, as you can see by the number of men who discussed the paper and
by the lack of conformity in the discussion.

I want first to thank the speakers for making this an interesting discussion, and
I especially want to thank Dr. McCall for taking the trouble to go over the paper
in such detail and to show a very beautiful movie.

Concerning the use of the feeding tube, I first got the idea from an article I
read that emanated from the Mayo Clinic, in which it was stated that they no
longer use a feeding tube in cases of esophageal diverticulum. So, I tried it in
several esophageal cases and it worked. I left the feeding tube out and these patients
did beautifully.

Then I thought about leaving the tube out in the laryngectomy patients. After
all, the tube must be irritating there as well as in the diverticulum cases. 1 was
reluctant to do it because I was brought up in the days of John Kernan who taught
me to use a feeding tube, but I had some nudging from my younger associates and
residents, so we tried it and it worked beautifully. I am glad to hear that they
do the same thing in Boston—TI didn’t know about it—because it really is a revela-
tion not to be afraid of a fistula any longer. The postoperative care is now a
pleasure; it used to be a chore. So I recommend it.

Concerning the nutrition of the patient, we do give them protein intravenously
and we do keep the nutrition adequate. We have no difficulty whatsoever. I don’t
give them fluids in three days. I wait for five days, perhaps because I am a little
timid but I think that I play it a little safer.

Dr. Harris agrees with me except for the placing of a tracheotomy tube in
the trachea. He feels that with a vaseline gauze cuff around the tracheotomy tube
he may pervent some injury to the mucosa of the trachea in coughing. I do the
same thing around a laryngectomy tube. It works pretty well but, in addition,
in these patients in order to prevent the expansion of the neck and the wound in
coughing, I use an ace bandage around the neck. I don’t know if it does any good
but it makes me feel better to give the neck some support.

Dr. Richards wanted to know the type of incision I use. I use the incision
that you saw on the diagram along the level of the hyoid and along the side of
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the neck going over the midportion of the clavicle. I excise the ring of skin when
I am ready to sew the trachea to the skin. In my experience, the mucosa and
submucosa around the trachea is not as delicate as you indicated. If you do this
dissection either sharply with a scalpel or if you do it with a Freer elevator, you get
a thick layer of mucosa that is very readily attached to the skin. We haven’t had
trouble along those lines if we haven’t “buttonholed” the mucosa to start with.

With reference to Dr. Baker’s suggestions: first of all, concerning the thyroid
gland, we also remove the thyroid gland on the involved side now, and we also
make an attempt to move the other thyroid lobe away from the trachea so that
it will be quite lateral and not press upon the trachea. In my experience with the
ring that Dr. Baker suggested, sometime ago when patients came to us with laryn-
geal obstruction due to a carcinoma—they come a little earlier now so that we do
not see it as frequently—but in the earlier days when we did see it, we used to do
a tracheotomy first and then do our laryngectomy later, when convenient. When
we did the tracheotomy we put it through the second and third rings and when
we did our laryngectomy we split the cartilage in the midline from the tracheal
opening to the tracheotomy opening below the larynx. Then we sutured the two
or three rings to the skin, giving an oval opening. I found that these tracheal
rings had a tendency to move to the midline again, they had a spring, and the
patient would again have a narrowed opening. So that while this idea occurred to
me, I had to abandon it because of my previous experience.

Again, I am very grateful to those who discussed this paper.



SURGICAL DECOMPRESSION OF THE RECURRENT
LARYNGEAL NERVE IN IDIOPATHIC UNILATERAL
VOEAL CORDI PARESIS

PRELIMINARY REPORT

JoserpH H. Ocura, M.D.
St. Lours, Mo.

Unilateral vocal cord paresis is termed idiopathic when none
of the circumstances which are understood to be associated with
trauma to the recurrent laryngeal nerve may be demonstrated. How-
ever, the condition seems to possess characteristics of a peripheral nerve
lesion. Spontaneous recovery by the majority of patients from a
lesion of a nerve peculiarly prone to degeneration after injury, sug-
gested that many instances of paresis might be attributed to physio-
logical block of transmission of nerve impulses. Accordingly, the
anatomic relationships of the recurrent nerve were re-examined in
order to discover whether or not, in the course of its distribution,
it was particularly susceptible to compression, the most common
mechanism of physiologic block. The cricothyroid articulation ap-
pears to provide a zone in which the anterior division of the recurrent
nerve might course between rigid structures. Subperichondrial resec-
tion of thyroid cartilage could amount to decompression in this area.

This report, which is of a preliminary nature, is concerned with
our experience with treatment of idiopathic unilateral vocal cord
paresis by means of decompression of the anterior division of the
recurrent nerve.

PRESENT CONCEPT OF VOCAL CORD POSITION
WITH RECURRENT NERVE PARALYSIS

Clerf and Suehs' have estimated that 90 per cent of recurrent
nerve paralyses are of peripheral origin and 10 per cent have been

From the Department of Otolaryngology, Washington University School of
Medicine.
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ascribed to central lesions.” In most instances of unilateral paralysis,
the specific local factors that have been stated to cause paresis are:
diseases of the thyroid gland or injury to the nerve during thyroid
gland surgery, severe trauma to the neck, cervical adenopathy, an-
terior mediastinal disease, aortic aneurysm, cancer of the esophagus,
cardiac enlargement or lesions at the base of the skull. The remaining
instances, for which no cause may be found, are called idiopathic.
Various toxic and infectious agents have been stated to cause unilat-
eral recurrent laryngeal nerve paralysis. Such instances of vocal
cord palsy must be extremely rare. Lermoyez and Ramadier® have
stated that the hypothesis of peripheral neuritis is untenable. Fre-
quently, cricothyrodi arthritis is mistaken for idiopathic paresis and
should be excluded by the passive mobility test at direct laryngoscopy.

There is considerable confusion in understanding the variations
in position and tension of the vocal cord following injury to the
recurrent laryngeal nerve. The midline, median or phonatory posi-
tion all carry the same implication. This position according to
Semon’s Law,* results with cases of paralysis of the abductor fibers
of the recurrent laryngeal nerve.

The paramedian position leaves a space of 3 to § mm between
the cords, and occurs with complete paralysis of the recurrent laryn-
geal nerve, when both the abductors and the internal adductor muscles
are paralyzed. This position is influenced by the cricothyroid muscles
which act as external adductors and rotators of the arytenoid carti-
lages.

Observations made by Clerf and Suehs on the position of the
vocal cord during laryngectomy have shown that although the observ-
ations are brief, the cord assumes a midline position when the nerve
is cut. It is incorrect to state that in cases of complete recurrent
nerve paralysis the cadaveric position is taken up.

In the cadaveric or intermediate position, the glottic triangle
measures about 7 mm. There is complete muscular relaxation and
the position of the cord is assumed by virtue of the elasticity of the
capsule of the cricoarytenoid joint. All of the muscles controlling
the glottic margins are paralyzed, that is, the internal and external
adductors and abductors. It is a position for recurrent nerve and
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superior laryngeal nerve paralysis. In this state, the arytenoid is tilted
forward, the cord occupies a lower position and the free edge is bowed.-

In postthyroidectomy recurrent nerve injury, it is common to
see cords in the paramedian position with lack of tension. With
partial recovery, the cord may move to the midline. A cord has
never been observed to move to the cadaveric position from the mid-
line position.”® New and Childrey stated that a cord fixed in the
midline may recover and that a cadaveric cord may move to the
midline. However, these authors did not distinguish between para-
median and cadaveric positions.

Prognosis on recovery from the paralysis varies in the litera-
ture.""* New and Childrey® found that with midline paralysis recov-
ery may take 17 months, whereas with a cadaveric cord the recovery
time was 10 months. Smith, Lambert and Wallace® differed in that
the majority of their cords were in the cadaveric position, and stated
that New and Childrey were too optimistic in the outcome. Clerf
and Suehs' reported complete recovery of the injured recurrent laryn-
geal nerve varies from as early as the sixth week to the third month.
Mulligan® on the other hand reports a poor prognosis in recurrent
nerve paralysis following thyroidectomy in 17 cases. In 16 in-
stances, paralysis of varying degree persisted for years.

The importance of the various positions of the vocal cord in
unilateral paralysis may be summarized. The paramedian and mid-
line paralysis may or may not recover. When the cord moves from
the paramedian position to the midline position complete recovery is
unlikely. The cadaveric or intermediate position with a bowed
flaccid paresis indicates complete paralysis. Complete return of func-
tion is highly unlikely. The longer the period of paralysis, the less
the chance of complete recovery. After one year, the chance for com-
plete recovery is poor. Of particular importance is the susceptibility
of the branches of the recurrent nerve close to the larynx to profound
damage, especially to the fibers supplying the abductor muscles, in
accordance with Semon’s Law.

ANATOMIC BASIS FOR THE DECOMPRESSION PROCEDURE

The anatomical variations of the recurrent laryngeal nerve have
been described by LeMere,'®'* Rustad,’® and others.”**® Generally,
the recurrent nerve courses superiorly more or less in the tracheo-
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esophageal sulcus and gives off branches to these structures. The
nerve is closely related to the inferior thyroid artery and to the poste-
rior aspect of the thyroid gland. In 200 anatomical dissections of the
nerve Rustad found that in 84 or 43 per cent of cadavers the nerve
branched into several divisions in either one or both sides. Anatomy
texts usually describe the anterior branch as passing superiorly along
the crico-arytenoideus muscle to supply the lateralis, thyroaryte-
noideus, vocalis and aryepiglotticus muscles. The posterior branch
is stated to supply the posterior cricoarytenoideus and the arytenoideus
muscles.

The extralaryngeal divisions of the nerve are said to pass into
the larynx posterior to the cricothyroid articulation. However, the
anatomical illustration of Rustad and others of the extralaryngeal
divisions of the recurrent nerve show the branches entering the
larynx between the cricoid and thyroid cartilages, anterior to the
cricothyroid articulation or immediately adjacent and posterior to
the inferior cricothyroid articulaiton, to arc anteriorly between the
thyroid and cricoid cartilages.

Observations made in the course of surgical dissections have im-
pressed us with the considerable variation of the anterior division.
The nerve enters the larynx immediately adjacent to the inferior
thyroid cornu and is located between the thyroid and cricoid carti-
lages. The zone through which the nerve traverses between these two
cartilages may be quite narrow, conceivably where it might be com-
pressed.

Anatomic dissections of the recurrent nerves in four cadavers
were performed to determine the relationship of the anterior division
of the recurrent nerve to the cricothyroid articulation. Considerable
anatomic variations of the cartilages and of the nerve were found.
In one of four, the nerve was immediately adjacent to the cricothyroid
joint in a particularly narrow zone. In the remainder, there was
not only variation of the extralaryngeal nerves, but their entrances
were distant enough from the cricothyroid articulation that compres-
sion would seem unlikely.

According to Murtagh and Campbell,’” the actual number of
fibers injured will depend on the level of injury to the nerve. Rela-
tively larger and more heavily myelinated fibers constitute the greater
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number of fibers in the recurrent nerve and are concerned with ad-
duction. Smaller and less myelinated fibers supply the abductor
muscles. There is no histologic or physiologic evidence that the
abductor fibers or adductor fibers are contained in separate bundles
within the recurrent nerve.'®

REPORT OF CASES

Case 1. Sudden onset of hoarseness was experienced by a 15
year old boy about two weeks after a playful wrestling scuffle in
which he had been subjected to an arm lock about his neck.

A complete medical and neurological workup was negative and
the chest plate was negative. The left vocal cord was in a paramedian
position. Weekly observations of the larynx were made and no vocal
cord motion was observed for four months. After three and a half
months’ observation some lack of tone was evident but the cord did
not assume a cadaveric position.

Since there was no sign of recovery after four months, the possi-
bility that permanent damage had been sustained was considered. An
alternative explanation was compression of a nerve anatomically sus-
ceptible to consequences of trauma at the time of the scuffle.

At the time of operation, there was no evidence of cartilage
fracture, but the anterior division of the recurrent nerve was imme-
diately anterior to the cricothyroid articulation, a narrow pathway.
Electrophysiologic observation was made by stimulating this branch
of the recurrent nerve, using 15 volts at 1 millisecond intervals. No
movement was detected by laryngoscopy. There was no evidence of
cricothyroid arthritis. Five days after surgery, distinct motion of
the vocal cord was visible. By the tenth day full range of motion
was observed. The voice returned to normal and the quality and
range has remained excellent to date.

Case 2. A 20 year old boy suddenly developed hoarseness with-
out any injury or infection prior to the onset of the symptoms. There
were no significant findings on examination except that the left vocal
cord was fixed in the paramedian position. He was observed at weekly
intervals. By the end of the fourth month the cord had moved to
the midline, and the cord, previously in the paramedian position, now
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Fig 1.—Incision and exposure of thyroid cartilage. Site of incision (B)
is over oblique line of thyroid cartilage.
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appeared to have tension. The voice correspondingly improved but
it was not normal.

At operation, the anterior division of the recurrent nerve was
found immediately anterior to the cricothyroid articulation. Stimu-
lation studies showed no movement of the vocal cord at laryngoscopy.
Distinct movement was observed on the third postoperative day and
full movement of the vocal cord and a normal voice were present on
the tenth postoperative day.

Case 3. A 45 year old white female with idiopathic right vocal
cord paresis of nine months’ duration was screened carefully for ob-
vious causes. No evidence of cricoarytenoid arthritis was found. The
right vocal cord was in the paramedian position. A thyroid cartilage
decompression was carried out and observations of the cord were
made for six months’ period after surgery. No return of function
was noted, and the voice quality remained the same as prior to surgery.

Case 4. A 55 year old white male with hoarseness of one
year’s duration and idiopathic left vocal cord paresis was examined
by direct laryngoscopy and bronchoscopy to rule out significant dis-
ease. No findings were found to suggest extrinsic causes. The vocal
cord was in the paramedian position and tension was absent. The
recurrent nerve was immediately posterior to the cricothyroid articu-
lation. Decompression of the thyroid cartilage was performed and
observation made for five months after surgery. No return of func-
tion was noted, and the quality of the voice remained the same.

TECHNIQUE OF OPERATION

Under local or general anesthesia, a small transverse incision
approximately two inches long is made between the superior and
inferior border of the thyroid cartilage on the side of the paretic
cord (Fig. 1-A, B). After elevation of the skin flaps the ribbon
muscles are separated longitudinally to expose the cricothyroid muscle.
The thyroid lobe which covers the cricoid cartilage is reflected later-
ally to identify the anterior and posterior branches of the recurrent
laryngeal nerve. In two of the four cases, the anterior division of
the recurrent nerve entered the larynx through the cricothyroid mem-
brane close to the cricothyroid articulation. In two others it was
immediately posterior to the inferior horn. The oblique line of the
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thyroid cartilage can be identified on the thyroid lamina and the
external perichondrium is incised along this line and elevated inferi-
orly (Fig. 1-C, D). The cartilage is next incised and a triangular
segment of the thyroid cartilage, including the inferior horn, is excised
after elevation of the cartilage away from its internal perichondrium
(Fig. 2-E, F, G). The external perichondrium is approximated with
silk and the skin and subcutaneous tissue approximated with inter-
rupted silk (Fig. 2-H).

COMMENT

In the absence of any specific etiological factors, idiopathic recur-
rent laryngeal nerve paresis has remained an entity significantly free
of surgical implications. In many instances, the cord in the para-
median position with lack of tone, may recover in two to three
months. In other instances, the voice may improve when the cord
moves to the midline, even though the cord may not regain motility.
In some instances, partial recovery of abduction occurs. In rare in-
stances, restoration of function has occasionally been observed after
nine months or a year.

The recurrent nerve, particularly its anterior division, is stated
to be one of the most vulnerable nerves in the body. General sur-
geons are aware of the frequency with which paresis of this nerve
occurs even with gentle manipulation. The vulnerability of this
nerve to trauma has been beautifully shown in experimental studies
on dogs by Blalock and Crowe,' and Judd, New and Mann.?* Ber-
lin* feels that the variations of anatomic distribution of the nerve
are more important than vulnerability. It should come as no surprise
that pinching of this nerve between the thyroid and cricoid cartilages
can occur with certain anatomic variations.

Electrophysiological studies made at the time of surgery on direct
stimulation of the recurrent nerve could represent evidence of either
physiological or anatomical interruption. The anatomic findings for
compression of the anterior division of the recurrent nerve in two of
the four cases, and the rapid return of motion in a previously para-
lyzed cord by decompression, would provide evidence for a physiolog-
ical interruption. Unfortunately, electrical stimulation was not car-
ried out immediately after decompression. When the exposed nerve
was traced under the internal perichondrium for a short distance
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toward the larynx, the nerve did not appear abnormal. However,
I did not use magnification.

In one of the two cases that recovered function, the cord had
moved to the midline prior to surgery, a finding indicating that
spontaneous return of function was unlikely. Where decompression
was carried out at four months after onset of paresis, mobility of the
cord could be detected within five days.

In the two cases in which function was not restored, the paralysis
had been present for nine or more months. Return of function is only
rarely observed after paresis of this duration, and where nerve degen-
ration is probably permanent and regeneration is unlikely.

The permanent restoration to normal functioning cords after
“early decompressions” appears to be very convincing. The procedure
seems to have merits similar to the surgical decompression for Bell’s
palsy. Perhaps the spontaneous recovery rate in idiopathic paralysis
is high, possibly as high as 75%. In these two cases one might argue
that recovery was incidental and not attributable to surgical inter-
vention. This is entirely possible. Larger experience will resolve
this question.

In Bell’s palsy, 85 per cent of the cases are reported to recover.
In groups of various peripheral nerve injuries,* spontaneous recovery
occurred in 68 per cent of the cases, and the statement was made
that this is better than that expected from suture repair.

Denny-Brown®® in a beautiful piece of work demonstrated the
effects of pressure, and of ischemia on peripheral nerves. He graded
the findings in several degrees; paralysis with rapid recovery on release
of pressure; paralysis with delayed recovery without degeneration
(intermediate type of pressure lesion), and complete anatomic lesion
with degenerative phenomenon. Even with the intermediate form
of paralysis vacuolation of the axis cylinders and vacuolation of
myelin was demonstrated. Degree of recovery was related to the
total duration of pressure and paralysis, and recovery will be poorer,
the longer pressure paralysis is allowed to persist.

More of the natural history of idiopathic unilateral paralysis and
the frequency of partial and complete spontaneous recovery must be
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learned. A larger series of cases should be studied with electrophysio-
logical measurements. More extensive studies of the anatomic varia-
tions of the recurrent nerve and the cricothyroid articulation will
permit evaluation of the hypothesis of compression as a factor in
some cases of idiopathic unilateral vocal cord paresis.

SUMMARY AND CONCLUSION

A preliminary report is made of a surgical approach to the
treatment of idiopathic unilateral recurrent nerve paresis. The sur-
gical procedure was designed to relieve a postulated compression. The
rapid return of function in two cases suggests that physiologic block
was the mechanism of the paresis and tends to support the hypothesis
of compression.

The possibility of a time factor is suggested by the successful
outcome in the two cases operated on within five months of onset,
while the two cases in which recovery did not occur were operated on
more than nine months after onset.

The significance of these observations made on this operation
for idiopathic vocal cord paresis will have to be deferred until greater
clinical experience has been obtained.

640 S. KINGSHIGHWAY
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DISCUSSION

Dr. Lours H. CLERF (St. Petersburg, Fla.): Mr. Chairman, Fellows, I wish
to compliment Dr. Ogura and I hope that he may furnish a clue to the etiology
as well as the treatment of idiopathic unilateral paralysis of the larynx.

It has been our experience that if recovery occurs the cord will begin to exhibit
movement within six months. Paralysis of a cord of more than six months’ dura-
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tion, without evidence of improvement, in all probability is permanent. Dr. Suehs
and I had an opportunity to study a large number of cases of paralysis following
thyroidectomy, as well as other known causes, also idiopathic causes and none exhib-
ited any change after six months,

The position of the cord has been one of the most confusing things in laryngo-
logical literature. We use designations rather loosely. Cadaveric is not a desirable
term to employ in the living human being. Paralysis either is partial or complete,
depending upon whether all or only a part of the innervation of the larynx was
destroyed. Complete paralysis occurs after complete interruption of the vagus
nerve above the origin of the superior laryngeal nerve. If the recurrent laryngeal
nerve only is involved, whether partial or complete, the vocal cord may be in a
median or paramedian position. In a large number of cases of postthyroidectomy
paralysis the cord was found in a median position while in idiopathic paralysis, the
position is commonly paramedian.

Now about decompression of the nerve, in the surgical procedure that Dr.
Ogura has described, it would appear that the principle governing decompression
of a facial does not apply in these cases. I had never visualized the space between
the cricoid and thyroid cartilages as being so small that any of the branches of the
recurrent nerve could be compressed. 1 can conceive in his first patient, who sus-
tained an injury to the neck, that definite compression of the nerve may have
occurred. I should be interested to know how small the space is and does Dr. Ogura
believe that the pinching of the nerve occurred by reason of the close proximity
to the cricothyroid articulation.

There always is this matter of coincidence, as he indicated; the fact that in
one patient the paralysis was of four months’ duration, the other about five months,
suggests coincidence. On the other hand, improvement is not as rapid as that. One
does not see improvement occurring spontaneously in a matter of days. That re-
quires weeks, in fact several months, but one cannot ignore entirely the matter of
coincidence. It is very apparent, from what Dr. Ogura has said, and our observa-
tions, too, that if you wait beyond six months you probably will not secure much
benefit because the changes will be permanent.

Dr. THEODORE E. WarsH (St. Louis): Don’t look so surprised that an otolo-
gist should be discussing this paper, but I had the privilege of seeing these patients
of Dr. Ogura’s and it is really dramatic the way that boy, for example, began to
talk again.

We discussed this at some length. Dr. Ogura was wondering whether he should
operate on this boy or not and we drew the same parallel with Bell’s palsy. T agree
with Dr. Sullivan and others that the earlier you get at them, the better, in most
instances. We can’t do it always but at least I think public opinion would be
against us if we decompressed a Bell’s in the first few days of onset, but certainly
we know that if they don’t start to recover within a very short period of time,
they never recover completely.

It seems to me that these cases of Dr. Ogura’s are exactly parallel with those
we have seen with Bell’s, where if the recovery doesn’t start early, you might just
as well decompress them because I don’t see what harm you can do by having a
look at them. I believe that this boy certainly had a pinching of the nerve at
the point where Dr. Ogura found it going through into the larynx, between the
cricoid and the thyroid. I think it is a most interesting observation and I do hope
we will see more of this.
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Dr. JoeL J. PreEssmaN (Los Angeles): Dr. Ogura is to be congratulated not
only upon his election to this society which, in my opinion, has long been overdue,
but upon his fine contribution to our knowledge of the recurrent laryngeal nerves.

I had hoped our guest of honor, Dr. Clerf, might refer to his previous well-
turned phrase that Semon’s law has now been repealed. This repeal, in itself, did a
great deal to enhance our knowledge of the subject and much of what we now
know has come from having eliminated this “law” from our thinking. Reference
in this regard should be made to Dr. Murtagh’s classic studies on the paralysis of
the nerve trunk.

Dr. Clerf has referred to the confusion that exists in our minds relative to the
observations we make relating to the position of the cords following such paralysis.
My primary purpose in discussing this is that we have been confused because we
have not paid sufficient attention to basic principles resulting from paralysis of this
nerve as well as any other nerve.

Paralysis of a recurrent laryngeal nerve is not a single clinical entity, any more
than paralysis of a nerve from the brachial plexus to the arm is an entity. We need
to take into account that there are two principal kinds of paralysis of nerves, the
manifestations of which not only vary from one another but are extreme opposites.
Thus, even though a central type of paralysis is relatively rare in the recurrent
laryngeal nerves compared to the peripheral types, it results in a spastic paralysis,
whereas the peripheral paralyses are flaccid paralyses. It is not to be expected that
the position of a vocal cord is to be the same from a spastic paralysis of central origin
as it is from a peripheral paralysis which is flaccid.

Therefore, in trying to evaluate these conditions and drawing clinical conclu-
sions from what we see, we must bear this in mind and modify our concepts upon
the basis of central spastic paralysis and peripheral flaccid paralysis as giving differ-
ent clinical pictures. We must also bear in mind that following certain thyroidec-
tomies, abnormalities in the movement of the vocal cords, which we call paralysis,
may not be paralytic, but be quite the reverse and due to hyperstimulation from
irritation of the nerve trunk, such as we find, for example, in cricothyroid spasm.

Therefore, taking cognizance of the principles stated in Dr. Ogura’s fine presen-
tation, Dr. Clerf’s previous excellent writings, Dr. Murtagh’s great laboratory studies
and by recognizing this concept of the two types of laryngeal nerve paralysis, I
think pretty soon our understanding of the subject will become greatly clarified.

Dr. Francis L. WeLLE (Boston): I would like to ask if Dr. Ogura could
clarify in my mind just one point. As the operation was described, it goes superiorly
almost exactly to the level of the external branch of the superior laryngeal nerve
and the removal of the cartilage removes the insertion of the cricothyroid muscle
almost exactly. I would like to know if there is any effect on the function of
this muscle.

Dr. Goprrey E. Arnorp (New York): Mr. Chairman, I wish to join those
congratulating Dr. Ogura for his original contribution. The problem of laryngeal
paralysis has always been very dear to me and I am happy that it finds such strong
and positive resonance here.

In addition to what has just been said by Dr. Pressman about the hitherto
confusing types of vocal cord position, I would like to repeat that this problem has
been so perplexing because one did not pay sufficient attention to the various types
of paralysis. There are the central and peripheral, or spastic and flaccid types; in
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bilateral paralysis vocal cord position follows other laws than in unilateral cases;
paralysis with sudden onset is different from cases with a slow, progressive course.
We distinguish complete and partial paralysis; most importantly, combined and
complete paralysis of both laryngeal nerves differs characteristically from isolated
paralysis of the recurrent nerve alone: intermediate position of the affected cord in
the former versus paramedian position in the latter case.

The problem of vocal cord position in laryngeal paralysis seems to be rather
well clarified by now and it is surprising that we still find adherents of the old
or classical concept inspired by Semon’s law. We know that the first part of Semon’s
law, which stated that in a slowly progressive lesion the abductor fibers are first
afflicted, can easily be verified. All other deductions, and the second part of
Semon’s law, have subsequently proven to be false; yet, certain physiologic or ana-
tomical evidence is still being offered in support of the old concept.

Such differences in opinion are sometimes due to the numerous and frequent
variations in the anatomical course and distribution of the recurrent nerve. More-
over, animal experiments cannot be used for clarification of human laryngeal physiol-
ogy because the larynx of dogs, cats, rabbits, etc. is significantly different from the
human larynx. What matters most, vocal physiology in animals is completely differ-
ent from human voice physiology because only man talks, and only man has evolved
his larynx to that height of expressive power which is typical for the human voice.

Providing the before-mentioned distinctions are kept in mind, I believe Dr.
Ogura’s operation may be valuable in suitable cases. However, it would have to
be done soon after onset of the paralysis because with the passage of time the chances
for recovery diminish progressively. I never saw a spontaneous remission of laryn-
geal paralysis after it had persisted for more than six months.

Dr. JosepH H. Ocura (St. Louis) (closing): I had hoped that this would
evoke a lot of discussion and I am certainly happy that it has done so.

In answer to Dr. Clerf’s questions, elsewhere in the body where nerves pass
through rigid structures such as the facial canal, the spinal cord, neurological mani-
festations are observed such as paralysis by external pressure. A narrow space is
present between the thyroid and cricoid, particularly where the thyroid cartilage
overlaps the cricoid. It is very narrow at its articulation. The nerve branches upon
entering the larynx close to this articulation will be in a narrow rigid compartment.

On the time factor, I discussed this with Dr. Henry Schwartz. He stated,
“This rapid return of function cannot be explained except on a physiologic block.”

I believe Dr. Walsh’s comment, “No harm,” is true. I can see very little, if
any, difference in the voice after surgery. I would warn, though, that we not go
off wildly on the idea and start taking off cartilages on all idiopathic palsy cases.
T would think that the time to operate would be somewhere between the fourth and
fifth month. If you dont’ have return of function by the third month, then I think
serious consideration should be given to operating, and I believe the anatomic varia-
tion should be looked at at this point.

I would agree with Dr. Pressman and Dr. Arnold that perhaps we now have
reason for really studying this more thoroughly, should this operation now prove
its merit.
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I am giving this talk because I feel a great sense of personal obli-
gation to the specialty of otolaryngology and this will be the general
theme I will follow. When I took my assignment in 1919, I visualized
a new horizon of pathology. I had been teaching general pathology
for years in medical schools. When I was offered this position, little
did I know what might happen in the years to come, because like most
general pathologists, I was little interested in nor familiar with the
pathology of otolaryngology and particularly of the neoplastic dis-
eases.

1 was fortunate in my early days at the Manhattan Eye, Ear and Throat Hos-
pital to have met some problems in eye, nose and throat neoplastic diagnoses. I had
always admired Dr. James Ewing, a great pathologist, and I requested him to review
some difficult slides. After studying some of the cases and giving his diagnosis, he
spoke to me in a fatherly way, knowing I was still a young pathologist. He told me
what a wonderful opportunity the position offered in the diagnosis of difficult
tumors. He stated that the most complicated and difficult neoplastic lesions occur
in the caudal and cephalic regions of the body and of these, the head and upper
respiratory tract offered the greatest variety of difficult tumors to classify and treat.
His talk gave me encouragement because I didn’t know what a special pathological
assignment would offer. In addition to my connection at this special Hospital, I
have retained positions in general surgical and autopsy pathology. I have remained
at the Manhattan for 42 years—Dll never know why. However, this I do know,
nobody ever had a more stimulating and pleasant assignment than I have had. 1
shall try not to be verbose or pedantic, but only to record some things that have
impressed me along the way.

A legion of otolaryngologists have encouraged and taught me an understanding
of the problems and an insight functionally and organically of many disease processes
of their specialty.

From the Manhattan Eye, Ear and Throat Hospital, New York City, and the
Lawrence Hospital, Bronxville, New York.
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I have known many devoted specialists of otolaryngology, men who have done
yeoman work in formulating the high ideals in the practice as well as research in
the specialty. I would like to recite the names of those who have been responsible
for my heartfelt respect for otolaryngology. However, such an addendum would
be too long for presentation. I recall the pioneer days of laryngectomy by Dr.
Mackenty and others equally distinguished in their fields. 1 recall the influenza
epidemic of 1918 and other virus epidemics, followed by a high morbidity of mas-
toiditis, meningitis, brain abscess and pneumonia. At times the Hospital wards
were literally crowded with upper respiratory infections, with a very high mortality
rate of meningitis and other severe acute infections. In former days, virus infec-
tions seemed to till the soil, such as the farmer does for his grain, for the implanta-
tion and growth of the most deleterious and lethal infections that were so common
at that time. The organisms encountered in those days were beta hemolytic Strepto-
cocci, hemolytic Staphylococcus aureus and Pneumococci. The mortality in those
days ran very high. All cases of meningitis with very high spinal leukocytosis
usually succumbed to the infection, regardless of all modalities of treatment available
at the time: spinal drainage, ventricular drainage, laminectomies and the injection
of various drugs intraspinally were of no avail. The end results were always the
same, a very sad story indeed. However, about 1936, the earlier sulfa drugs ap-
peared, with a great ray of hope in the possibility of curing some of these patients
and some were cured. Soon afterwards, a great array of marvelous drugs became
available in the antibiotics. This transition from death-dealing infections to recov-
ery is a memorable transition from the trying story of many lethal complications.
Rarely, in the earlier days, was the Hospital without cases of meningitis or brain
abscess, the hope of recovery dismal. Meningitis and brain abscess and other infec-
tions now respond like a miracle to the modern so-called antibiotics and newer
surgical procedures. I remember the time when a senior resident, in three months’
tenure, would have from 75 to 100 mastoidectomies. Such cases are rare now.
Consequently, when these acute infections practically disappeared there was a void
in the enthusiasm and activity of otolaryngology. However, it wasn’t long until
new vistas of treatment and rehabilitation in otology and laryngology appeared.
Very hopeful new chapters, particularly in fenestrations, mobilization and tympano-
plasty became useful in the rehabilitation of the deaf, just as corneal grafts have
rehabilitated some of the blind. These delicate operations were the result of research
in the new surgical techniques. Without these advances we would still see many
patients in the darkness of total or partial deafness or blindness. Likewise, there are
numerous cases of cancer of the larynx that are living today as the result of adequate
surgery and proper radiation.

Basic research is still needed to explore new facts, both anatomically and physi-
ologically. Last year I was greatly stimulated by two scientific papers read before
this body by Doctors Beidler® and de Lorenzo!'® on taste and olfactory nerve endings.
By use of electron microscopy they presented new aspects of the receptor cells of
those special senses. The future of all medicine depends upon pure and properly
evaluated research. There is no room for exploitation of research until the facts
are known to be facts. New equipment and devices such as electron microscopy and
histochemical techniques open an entirely new field in research.

Forgive me, but I would like to recite a few episodes that have occurred in my
experience. Mistakes occur, always disturbing, which may occur in the melee of
rushed hospital activities. A woman was admitted for a pansinus operation. She
was operated on for this condition and when sent back to the ward, was delivered
of a full-term baby. Her history did not offer the suggestion or a clue that she
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Fig. 1.—Papillary sinusitis (from Eggston and Wolff11). A. Normal
and metaplastic epithelium. Hydropic degeneration of cells. B. Metaplastic
epithelium. C. Papillary sinusitis of the ethmoid, epidermoid type. D. Papil-
lary sinusitis of the ethmoid, foliate type. E. Papillary sinusitis of the eth-
moid, cryptic type. F. Papillary sinusitis of the antrum, filiform type.
Erroneously called “nasal” adenoma.
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was pregnant, yet she was well taken care of in our special hospital and was grate-
ful. A patient for tonsillectomy was detoured for a mastoidectomy. Patients with
a lump in the neck from malignant metastasis, without early discovery of a primary
lesion, always cause chagrin to all. Malignant nasopharyngeal lesions are often so
insignificant and symptomless. The following are sad observations: I have seen
three cases of chancre in the conjunctiva, two on the septum of the nose, three in
fingers that were gaffed by tonsillectomy snares and two in hangnails. Many severe
pyogenic infections have occurred due to carelessness, with loss of hands, fingers
and life. The lesson is, to always be careful of possible infected blood or secretions.

I will discuss some cases of papillomatosis or chronic papillary
sinusitis. In 1854, Billroth® considered polypi in the nose to be myx-
omatous tumors. Later he believed that all nasal polyps were adenom-
atous. This was refuted by Hopmann,'” who described a number of
proven papillomata that had been confused with the polypi. Permit
me a word: A polyp consists of edematous connective tissue stroma.
Papilloma consists of marked hyperplasia of surface epithelium. Doc-
tors still, in error, refer to a papillomatous lesion as a polypoid lesion.

In 1895, Wright* explicitly set forth the distinction between
polypi and papillomata. In 1908 he reported two cases which simu-
lated malignant lesions. Others reported similar cases, notably Kies-
selbach'™ and Arrowsmith.! Dr. Jonathan Wright* did much for
otolaryngology. I recommend to otolaryngologists to read all of his
books and, in particular, his History of Otolaryngology, published
in 1914. In 1886, Verneuil® reported benign papillomata that had
recurred in spite of several removals. In 1897, Hellmann' wrote
upon the nasal papillomata and their transformation into carcinomata.
Dr. Ewing'? reported a case of nasal papilloma that recurred after
removal, for ten years, and eventually became carcinomatous. To
Hopmann belongs the original observation of soft papillomata of the
nose and sinuses and the lesions have been referred to as Hopmann’s
sinusitis. Hopmann’s observations received support from many other
confreres of his time, namely, Mackenzie,”® Chiari,” Wright*® and
recently by Eggston and Wolff'' and Ash and Baum.”

I see a goodly number of cases of papillomatosis annually, but
not nearly as many as polypoid cases. At all times, tissues surgically
removed should be analyzed microscopically. Respiratory epithelium
in the upper and lower respiratory tract can and does undergo exten-
sive metaplasia due to prolonged infection or irritation, such as smok-
ing. Such a change may be the forerunner of malignancy.

Presentation of my cases will be in abstract.
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Fig. 2.—Squamous cell type of papillomatosis.

Fig. 3.—Higher magnification of an area from Figure 2 which illustrates
in detail the squamous cell type of lesion, vacuoles containing leukocytes (1)
and clear halo around some of the nuclei (2); suggestive of virus disease.

Fig. 4—Carcinoma in situ, of antrum.

Fig. s.—Metaplasia of the epithelium with areas suggestive of early
carcinoma.
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PAPILLOMATOSIS

Various types of papillomatous changes are shown in Figure 1.
Some cases of benign nasal papillomatosis have come to my observation
where radical operations were recommended to which I could not
agree. Such benign cases had simple exenteration of the diseased sinus
mucosa, without further recurrence. If the papilloma has degenerated
into a carcinoma, then, of course, early radical operation should be
done.

The first case is of benign papilloma where simple exenteration
of the lesion sufficed. The patient is still in good health after five
years. A radical operation had been advised, but not done (Figs. 2
and BHE

Next is the case of an otolaryngologist who suffered for years
with sinusitis, which terminated in carcinoma. From 1936 to 1941
he was treated for an allergic sinus condition. In 1941 a thorough
investigation of the sinuses revealed a marked thickening of the
mucous membrane in the left antrum, with a diagnosis of chronic
maxillary sinusitis. He preferred occasional washings, which were
done intermittently from 1938 until 1954. Repeat x-rays in 1954
revealed the same pathology of the antrum. An exploratory antrot-
omy was performed in October of 1954 which confirmed the diseased
mucous membrane. In the removal of the membrane, the surgeon
found a small bony dehiscence, 2 mm in diameter, and suspected
a malignancy. A biopsy was done from the antrum and because of
several different opinions by several pathologists, in January of 1955
the patient was rebiopsied, followed by a similar difference of opinion
by pathologists. However, a positive diagnosis of epidermoid carci-
noma was agreed upon. Since surgery would necessarily have to be
very radical, the patient elected x-ray therapy and received 5600 r.u.
without improvement. The disease progressed until October 1955,
when it was evident that there was extension of the process. The
patient refused further x-ray treatment. He finally accepted radical
surgery. This was done in October 1955, with radical maxillectomy
and exenteration of the orbit. The patient ran the usual postoperative
course and did very well until April when his discomfort became
severe. In September, repeated biopsies revealed carcinoma. The
patient desired no further surgery, so further x-ray was instituted,
without relief. The disease continued to spread for 18 months before
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Fig. 6.—Areas (1) showing epidermoid carcinoma.

Fig. 7.—Areas of epidermoid carcinoma.
Fig. 8.—Foliate type of sinusitis areas (1), metaplasa.
Fig. 9.—Anaplastic epidermoid carcinoma. Grade IV.
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his demise, from extensive epidermoid carcinomatosis (Figs. 5, 6, 7).
At times, the malignancy starts as carcinoma in situ (Fig. 4).

The next case of papillomatosis is of Mrs. K. This 56 year old
woman had protracted sinusitis for years. Finally a biopsy revealed
an epidermoid carcinoma. Radical surgery and radiation were given
with no avail. The patient lived one year and died of carcinomatosis
(Figs. 8 and 9).

NON-CHROMAFFIN PARAGANGLIOMA, GLOMUS TUMOR,
GLOMUS JUGULARE, CHEMODECTOMA, ETC.

This presentation includes the glomus tumor group. There are
recorded in medical literature as many as 20 synonyms of tumors of
the carotid body and other structures. In 1950, Mulligan® used the
word “chemodectoma” to describe the glomus tumors. Such designa-
tion does not completely satisfy many pathologists. It does not assay
the histogenesis and complete physiology of glomus tumors (Boyd,®
Smith®). These ganglion structures are probably chemoreceptors
as well as chemodectors and receive chemical stimuli which are trans-
mitted to the central nervous system. It is postulated that the changes
in electrolytes, CO,, sodium, potassium, calcium and oxygen tension
have some relationship to the function of these structures. There are
numerous locations where paraganglion cells and glomus tumors occur,
namely in the carotid body, jugular bulb, the nodosa ganglion of the
vagus nerve, ganglia of the glossopharyngeal nerve and tympanic
nerves, also the aortic®® and coccygeal bodies and minute pulmonary
bodies. Philip M. LeCompte®**” published a complete review of the
tumors of the carotid body and related structures as a section of the
Atlas of Tumor Pathology in 1951, published by the Armed Forces
Institute of Pathology. Costero® et al. demonstrated morphologic
properties with nerve and vascular connections to the chief cells of
glomus tumors.

The first case is of a woman operated upon in 1943 when 40
years of age. After 18 years, she remains in good health. Dr. Nigro
resected the tumor which surrounded the carotid arteries. There were
no central nervous system symptoms following the operation because
the carotid arteries were constricted. In many cases the vessels are
surrounded by tumor which makes complete resection hazardous
(Figs. 10, 11).
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Fig. 10.—Carotid body tumor, surrounding the carotid arteries.

Fig. 11.—Microscopic structure of Figure 10, revealing “Zellballen of
chief cells.

Fig. 12.—Glomus tumor, middle ear (x 58), “Zellballen” (1).

Fig. 13.—Same as Figures 12 and 14.

Fig. 14.—Glomus tumor, middle ear (x 100). Higher magnification
of (1), Figure 12.
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The second case was seen by Dr. Wolcott in May of 1955. The
patient had a progressive deafness and pain in the left ear with deep-
seated headache and unsteadiness. About a year previously, she con-
sulted another otologist who made a diagnosis of a polyp, which he
attempted to remove. This was followed by severe bleeding, necessi-
tating hospitalization and transfusions. There is no record of a micro-
scopic examination done at that time. When examined by Dr. Wol-
cott, there was, in addition to pain, instability and considerable loss
of hearing, also hoarseness. Examination revealed a large fleshy-look-
ing polyp. It filled the external auditory canal, with reduction in
hearing, and paralysis of the left vocal cord was present. X-ray re-
vealed an invasive lesion involving the base of the skull and oblitera-
tion of the middle ear anatomy. Biopsy was taken by electric snare,
followed by considerable bleeding. Microscopic examination revealed
a non-chromaffin paraganglioma which was considered inoperable and
was treated by x-ray therapy. She first received 2000 r.u. with little
improvement, and in 1955 she was given a second course of x-ray
treatment which was followed by marked improvement. The lesion
in the ear disappeared, although her vocal cord paralysis remained.
In April of 1961, she was examined, without evidence of recurrence.
Her general health was good, she was only slightly unsteady. How-
ever, the paralysis of the vocal cord remained (Figs. 12, 13, 14).

The third case of glomus tumor, E.L., has been previously re-
ported clinically by Dr. F. M. Turnbull.?* T wish to report a more
detailed pathological finding in this case. The patient was a white
male, 48 years of age, admitted to the Hospital in January, 1952, with
a tumor mass in the right upper neck, of 10 years’ duration. The
mass slowly increased in size, with pain for the past two months. In
July 1951, a biopsy was taken and reported as a carotid body tumor.
Examination in our Tumor Clinic revealed a tumor mass measuring
9 x 6 cm in the right upper third of the neck and encroaching upon
the mandible. The mass was not tender and there was no pulsation.
It was rubbery and slightly movable, vertically. Biopsy on January
23 was reported as a carotid body tumor with sarcomatous changes.
A right radical neck dissection was performed and the tumor removed.
It was encapsulated and firm and intimately adherent to the carotid
vessel and the vagus nerve. External and internal carotid arteries
were enveloped by the mass. The lumen of the internal carotid artery
was occluded. Pathological examination revealed a sarcoma of the
carotid body, confirmed by several pathologists, with comments that
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Fig. 15.—Malignant carotid body tumor, (x 60).

Fig. 16.—Malignant carotid body tumor, (x 100).

Fig. 17.—Malignant carotid body tumor, (x 200) showing chief cells
and mitosis.
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they had never seen a malignancy of carotid body tumors. Sections
revealed a pleomorphic cellular mass, chiefly spindle cells. The oper-
ation was done in January. In March 1950, the patient returned with
a 2 cm tender mass beneath the mastoid process and behind the cervi-
cal scar. Another mass was found in the right submental area. He
had pain and loss of weight. These recurrences were resected and
found of similar histology as the primary tumor. In July 1950, x-ray
of the chest revealed metastatic lesions throughout the lungs. The
patient was discharged for terminal care. He expired in August of
1952. Autopsy revealed generalized metastasis with extensive in-
volvement of the lung. This case illustrates that if carotid body
tumors are allowed to run their own course, a significant number will
eventually become malignant (Figs. 15, 16, 17).

NEUROBLASTOMA, ESTHESIONEUROEPITHELIOMA OR
NEUROCYTOMA,  ETC.

There are nasopharyngeal tumors that are diagnosed as neuro-
blastomas, reticulum cell sarcoma, lymphoma, Hodgkin’s disease,
fibrosarcoma, angiosarcoma, rhabdomyosarcoma and simply as highly
anaplastic tumors. Regardless, the course and ultimate outcome is
very discouraging as most of these cases are fatal in the young. Salas®
reported 16 cases in ages between one and three years who lived from
two weeks to eight months. I confess to errors in the pathologic
diagnosis in this tumor category.

The first case is of a three year old Puerto Rican girl, presenting
a tumor mass in the nasopharynx, at first diagnosed as a fibrosarcoma
or neuroblastoma. Later on there was cervical lymph node metastasis.
Examination revealed that this was a rhabdomyosarcoma. The patient
received extensive radiation. However, within less than a year there
was generalized metastasis and the patient expired (Figs. 18, 19).

The second case I wish to present briefly is H.K., a white female,
33 years of age, who was admitted August 1953 and was operated
upon for a malignant neuroblastoma of the left antrum. There was
a palpable swelling of the left antrum and a bulging mass in the left
nares. There was also a mass in the left buccal fold with a dehiscence
of the right palate. Biopsy revealed a malignant neuroblastoma.
X-ray revealed bony destruction of the left antrum and the left upper
antral plate. There was a radical left maxillectomy with exenteration
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Fig. 18.—Nasopharyngeal tumor, Pt. L, three years, diagnosed as neuro-

blastoma. (See Figure 19.)

Fig. 19.—Cervical lymph node metastasis, Pt. L, three and one-half
years. Diagnosis: rhabdomyosarcoma.

Fig. 20.—Neuroblastoma (Esthesioneuroepithelioma) of antrum, reveal-

ing pseudo-rosettes.
Fig. 21.—Neuroblastoma (Esthesioneuroepithelioma), higher magnifica-

tion of pseudo-rosettes. Note loose fibrous material in central core.
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of the left orbit, also the ethmoid, sphenoid and ptergoid fossa were
removed. The operation was performed September 4, 1953. On
January 2, 1954, there was a recurrence. The patient received x-ray
treatments in 1954, of 5000 r. u., with marked improvement. After
this the patient returned to the Tumor Clinic in 1954 and yearly until
April 5, 1961, without any evidence of recurrence. McCormick and
Harris®" reported four similar cases which they preferred to call neuro-
cytoma. Schall® reported primary intranasal neuroblastoma. Others
have reported similar cases (Figs. 20, 21).

The third case is of N.F., white male, 69 years of age. He was
admitted to the Hospital March 14, 1957, because of difficulty in nasal
breathing. A biopsy revealed a papillary neuroepithelioma."' X-ray
examination revealed four-plus involvement of the right ethmoid and
antrum and two-plus of the right sphenoid. The patient was referred
for radiotherapy in January 1957, by the tumor clinic, but it was
thought that the tumor was radioresistant. A total dose of 5500 r.u.
was given without appreciable change in the patient’s condition.
Patient was operated upon February 14, 1958. There was a right
maxillary resection and a right orbital exenteration. On June 27,
1958, there was a recurrence of the tumor and a wide local excision
was done. On March 12, 1959, the patient was re-operated upon
for a recurrence and a right radical neck dissection was done. Patient
returned several times in 1959 and 1960 without any evidence of
recurrence. The last visit was in March 1961, without evidence of
recurrence.

Frithling and Wild" report four cases of neuroblastoma olfac-
tory esthesioneuroepithelioma similar to those reported by Louis
Berger.* These types of tumors have received a great deal more
attention in Europe than in this country, particularly in France. They
report the clinical symptoms and histology in detail, particularly the
true rosettes and neurospongial cells. They speak of the attenuated
malignancies, as they are extremely sensitive to surgical and radiation
treatment, resulting usually in cure, as were the two cases above
reported (Figs. 22, 23, 24).

I must now end this narrative. I have been greatly inspired and helped in my
work and the problems by the understanding and co-operation of many great clini-
cians and otolaryngologists. In the course of this work, Dr. Dorothy Wolff and I
collaborated and published a book in 1947, on the Histopathology of Ear, Nose and
Throat, which now needs revision. This was a labor that was very rewarding to

both of wus.



114 ANDREW A. EGGSTON

Fig. 22.—Papillary neuroepithelioma (Esthesioneuroepithelioma), (x
100), revealing strands and areas of tall columnar olfactory nerve sensory
receptive cells. Some of the cells have hair-like processes on the external
borders.

Fig. 23.—Higher magnification of similar trabeculae of olfactory nerve
cells.

Fig. 24.—Higher magnification of columnar cells revealing anisocytosis,
hyperchromasia and mitosis (1).
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I repeat, to have seen so many lethal complicating infections in otolaryngology
practically fade into history and now to observe the new phases of rehabilitation in
ophthalmology and otolaryngology: all this has been heartwarming. All these
things have made my experience and journey deeply impressive to me. Finally, I
am most grateful to all those who have made the journey pleasant and profitable.
I will never forget the many older otolaryngologists who have passed on, nor the
newer generation who so efficiently carry on.

653 PARK AVENUE
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DISCUSSION

Dr. Joun F. DaLy (New York): Mr. President, Fellows and Guests: Dr. Egg-
ston’s report of his forty-two years’ experience as the pathologist in otolaryngology
is, indeed, an impressive record of dedication, as impressive a record as you will find
anywhere in the annals of medicine. His presentation is filled with information,
history and wisdom which is so characteristic of the man, himself.

It is a great honor and privilege to discuss this report. However, I must con-
fess—and this is with no show of humility—that I am unequal to the task. After
all, Dr. Eggston has been my teacher; he is the source of information and advice and
guidance today when I am in difficulty; and this is the role that he has played at
Manhattan Eye and Ear for these past forty-two years.

However, he has created a rather relaxed mood, as is his usual way; he has
been a little harassed, as we all are, by the pressure of time, which is unfortunate.
I would like to borrow his metaphor. I think he is very much like the farmer who
has toiled long and hard and has reaped a great harvest from this very rich field
of otolaryngological pathology, and now he has his barns filled, and the only thing
that remains is to call in his friends, the otolaryngologists, with whom he has
worked, to enjoy the fruits of his labor. And so in this mood which he has created,
1 may venture a few general comments.

First of all, he has reminded us that we have passed through this period as
otolaryngologists in which we dealt mostly with infections. Our concepts of disease
at that time were largely influenced by Koch’s postulate: a single disease entity must
have a single specific cause. He has selected a group of entities today to review out
of this vast treasury that are quite different, and I think we may remark on the
change. We no longer think that the cause of disease is a single entity, like a virus
or bacterial, but multiple conglomeration of factors—heredity, immunity, virus and
chemical and electrical causes.

The second observation that I would like to make is this, that in these three
pathological entities that he has selected for discussion, there are a couple of general-
ities that run through all of them. First of all, he has pointed out the difficulty in
making the diagnosis merely from the examination of the tissue that is submitted
to the pathologist for an analysis of the morphological changes in the cell. He has
also pointed out the impossibility of predicting the malignant potentialities of
certain tumors merely from the study of their histology. One cannot always predict
by looking at sections what the outcome will be when we apply surgery and radia-
tion.

Dr. Eggston has overcome, to a large extent, these limitations of microscopic
examination, by his broad interest in medicine and his real interest in the patient,
to a degree that is unique among pathologists.

There is one other disease which he has not included in his paper, which I had
hoped he would. He has been fascinated by lethal granuloma, and I am sure he
left it out simply because he knew he could never fit it in the time allotted. This
is a real challenge to anyone who has followed the tradition of morphology of dis-
ease—the study of cells. The best analogy that I can give you would be, if you
took a movie of the construction of a house and started it with digging the hole,
then the carpenters, very busy bringing material together and erecting the house.
But when you show it, you showed it in reverse, because the only tissue that is
available for the pathologist are granulation tissue, are fibroblasts—these are the
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elements that nature reconstructs and builds with. If you took that film and ran
it backwards, you would know what this disease appears like and what a challenge
this is to the morphological pathologist, because you would see the carpenters very
busy; and the busier they were, the faster the house progressively disappeared finally
into the ground.

This is the challenge to Virchow’s idea that the cell is the final analysis of what
is going on and the cell is the sole seat of pathology.

From this report of Dr. Eggston’s we realize that we are seeing a new era open
up. We are going back to the old humoral investigation of disease, of which
Rocketanski was the last advocate.

The new frontiers will be found in the analysis of the immune reactions in
the investigations of tissue transplants, and as Dr. Eggston has pointed out, in the
use of electron microscopy and histochemistry.

Dr. Eggston has dedicated this report to otolaryngologists and I wish that I
could say adequately what he has meant to us in New York City, and particularly
at the Manhattan Eye and Ear where he has labored for forty-two years. I am sure
other members of this Society could, better than I, tell the story of Dr. Eggston’s
devotion to pathology in our field. Dr. Mackenty, Dr. Kaufman, Bob Buckley. Joe
Kelly, Dan Cunning, Francis White, Charles Imperatori would come to the platform
and tell you that here is not only a great pathologist, but a scientist, a gentleman, a
scholar and a great medical statesman.
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The basic problems in the management of parotid lesions have
been largely constituted in 2 combination of anatomical and patho-
logical considerations. Much has been written in regard to the diag-
nosis and treatment of these lesions. Tumors, in particular, because
of their many disputed features have continued to interest clinicians
and pathologists.

Anatomical factors have played such a prominent role in the
treatment of parotid lesions that it is well to review some of the
features of this rather complicated region.

The parotid, the largest of the three major salivary glands, is
situated primarily in the retromandibular fossa which is a deep recess
below and in front of the mastoid process of the temporal bone. The
gland, roughly in the shape of a three-sided wedge, sprawls anteriorly
over a part of the masseter muscle. A forward projection of this
portion of the gland is known as the accessory parotid. A portion of
the gland extends upward behind the temporomandibular joint filling
the area between the joint capsule and the external auditory meatus.
Posteriorly and medially the gland faces the mastoid process and the
sternocleidomastoid and digastric muscles. Inferiorly the gland ex-
tends below the plane of the lower border of the mandible in the space
between the mandibular angle and the sternocleidomastoid muscle.

The deeper relations of this gland are to be emphasized. Em-
bedded within the gland for some distance are the external carotid
artery and the posterior facial vein. The external carotid divides into

From the Department of Otolaryngology, Royal Victoria Hospital, Montreal,
Quebec.
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its terminal branches, the internal maxillary and superficial temporal
arteries, and the posterior facial vein receives the corresponding venous
branches.

The auriculotemporal nerve passes upward through or just deep
to the upper portion of the gland. Medially the deep portion of the
gland is in relation to the styloid process with its attached muscles,
the stylohyoid, stylopharyngeus and styloglossus muscles, and these
structures overlie the internal carotid artery and internal jugular vein.
Near the base of the skull the vein lies posterior to the artery from
which it is separated by the ninth, tenth and eleventh cranial nerves
as they emerge from the anterior portion of the jugular foramen.
Furthermore, it is to be noted that the medial margin of the gland
has a close relation to the lateral wall of the upper pharynx. The
superior constrictor muscle of the pharynx stretching across from the
medial pterygoid plate to the pharyngeal tubercle posteriorly on the
base of the skull leaves a deficiency above its superior margin, the
sinus of Morgagni, through which the eustachian tube and the levator
veli palatini muscle pass. This deficiency is covered by the pharyngo-
basilar fascia.

A fibrous capsule formed by a splitting of the superficial layer
of the deep cervical fascia invests the parotid gland. It is intimately
united to the gland surface and its prolongations divide the gland
into lobular compartments. The thick outer layer, the parotid-
masseteric fascia, extends over the gland and masseter muscle and is
attached above to the zygomatic process. Below, the fascia is thick-
ened to form the stylomandibular ligament which separates the lower
pole of the parotid from the submaxillary salivary gland. The cap-
sule is thin over the medial aspect of the retromandibular portion per-
mitting tumors of this area to grow readily toward the pharynx.

The sensory nerve fibers to the gland are contained in the auricu-
lotemporal and great auricular nerves. Infections and tumors of the
gland give rise to exquisite pain at times.

The lymphatic and venous systems are closely related in and
around the parotid gland. Thus, lymph nodes lie within, superficial
and deep to the substance of the gland. Spread of cancer of the gland
may involve the parotid, retropharyngeal and superior deep cervical
groups of nodes.!
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The outer surface of the gland is related only to the skin and
fascia and a few inconstant lymph nodes. The deep portion of the
gland is intimately concerned with a potential fascial compartment,
the lateral pharyngeal space variously termed the pharyngomaxillary,
parapharyngeal, and pterygomandibular space. The relationship of
the gland to this compartment is to be considered in instances of
parotitis because of the serious consequences of suppuration in this
space.

Stenson’s duct takes a fairly tortuous course, lying deeply on the
masseter muscle initially before it pierces the buccinator muscle to
enter the oral cavity. Palpation of the duct is difficult and often
inconclusive. A small papilla marks the opening of the duct. This
orifice is the narrowest part of the duct and just permits the entrance
of a small nasolacrimal probe.

The most important consideration in regard to the surgery of
this area is the relationship of the parotid gland to the facial nerve.
The presence of this nerve more than any other structure modifies
the approach to the treatment of parotid lesions. The nerve not only
has a complicated course through the temporal bone, but upon emerg-
ing from the stylomastoid foramen becomes wrapped up in the sub-
stance of this gland. The nerve takes a forward and downward
course from the stylomastoid foramen lying lateral to the styloid
process and its attached muscles, and then almost immediately enters
the parotid gland. In rare cases the nerve has an aberrant course and
may emerge from the anterior surface of the mastoid process.® It
divides into two main divisions, an upper temporofacial and a lower
cervicofacial, which then usually divide and anastomose to form a
plexus within the gland. From this plexus a variable number of
fibers emerge from the gland to be distributed to the facial muscles.
The parotid duct may be crossed superficially by anastomosing
branches of this plexus.

McCormack, Cauldwell and Anson® as well as State* have de-
scribed the gland as being composed of superficial and deep lobes
separated by the divisions of the facial nerve with an isthmus uniting
the two parts. Accordingly, the superficial and deep portions form
lobes which are distinct and easily separated and are folded about the
nerve. McKenzie® feels that this concept is an over-simplification
and he has produced evidence to show that the parotid tissue, ducts
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and facial nerve are intimately interwoven with numerous connec-
tions uniting the superficial and deep parts of the gland. The latter
concept appears to be more reliable, but in any case surgery within
the substance of the parotid gland necessarily carries with it the risk
of damage to the facial nerve. The superficial portion of the gland
can be quite readily dissected free from the nerve but the deeper
portion with its prolongations into the depths of this confined area
can only be removed in a piecemeal fashion.

Excision of parotid lesions is carried out by first locating the
main trunk of the facial nerve using a Y-shaped incision with the
upper arms extending anterior and posterior to the auricle and the
lower arm extending down into the neck. Adequate exposure of the
superficial surface of the gland including the upper anterior one-half
of the sternomastoid muscle and mastoid process are carried out. The
pre-auricular incision includes the full thickness skin down to the
parotid-masseteric fascia and that on the neck extends through
the platysma. The great auricular nerve extending diagonally
upward over the sternomastoid muscle is identified and divided.
The anterior border of the sternomastoid muscle is separated from
the posterior border of the parotid gland. Dissection is now taken.
more deeply hugging the antero-inferior wall of the cartilaginous
external auditory meatus until the tympanic plate is felt as a protrud-
ing knuckle of bone. The facial nerve can be located in the sulcus
formed by the union of the mastoid process and the tympanic plate.
The nerve also bisects the angle formed by the cartilage of the external
auditory canal and the posterior belly of the digastric muscle. The
nerve is traced forward by bluntly separating the superficial portion
of the gland from it. The two main divisions of the nerve are traced
and their peripheral branches carefully preserved as the parotid tissue
is dissected away. Sistrunk® and Adson” recommended identification
of the mandibular branch of the nerve which is followed back to the
main trunk.

Excision of chronic inflammatory parotid tissue and recurrent
tumors can be very difficult because of the dense scarring that is
present. Location of the nerve may be difficult when a tumor has
compressed it deeply behind the mandibular ramus. The nerve may
be displaced outward by a deeply located tumor and excision accom-
plished by careful retraction of the nerve fibers. The styloid process
is a useful landmark because it lies deep to the nerve and it also pro-
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vides protection to the internal jugular and internal carotid vessels.
Deep tumors are technically difficult to remove not only because of
the facial nerve but also because of the restricting bony boundaries
of this area: the mandibular ramus in front, the tympanic plate above,
the mastoid process behind, and more deeply the styloid process and
vertebral column. The parotid space can be widened by rotation and
extension of the head to the opposite side and by retraction of the
mandibular ramus forward.

Tumors may extend deeply into the pterygomandibular area and
inward behind the pterygoid processes into the nasopharynx, oro-
pharynx and soft palate. At times, a portion of the mandibular ramus
must be resected to effect adequate removal of tumor in this region.
The space between the base of the skull and upper edge of the superior
constrictor muscle affords an avenue through which expanding
tumor can push into the pharynx compressing and obstructing the
eustachian tube and follow the muscular plane of the levator veli
palatini into the soft palate. These tumors protruding into the
pharynx may be incorrectly considered primary pharyngeal neo-
plasms.

The clinical diagnosis of parotid lesions is often difficult and
misleading. A stationary or slowly growing, painless lump in this
area is usually a mixed tumor. It must be emphasized, however, that
all lumps in the parotid region are not mixed tumors.

Inflammatory lesions of the parotid and of the lymph nodes
within the gland frequently simulate tumor. Furthermore, other
benign parotid tumors such as adenoma, lipoma, hemangioma, neuri-
noma, cystadenoma lymphomatosum or Warthin’s tumor may be
mistaken for mixed tumor. The malignant tumors, including early
carcinoma of the parotid gland, metastatic tumors, lymphomas and
so on must be considered in the differential diagnosis.

A tentative diagnosis of a benign parotid tumor can be made
when a rounded, firm, smooth nontender mass is palpated in the
parotid region. If they are located in the more superficial portions
of the gland, as most of them are, they are easily palpated and are
usually quite freely movable. The facial nerve function is invari-
ably preserved even when the tumor is large. At times, retromandib-
ular tumors may elicit pain referred to the ear with jaw movements
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Fig. 1.—A basal view of the skull showing a rounded soft tissue mass
protruding into the pharynx and reaching the midline as indicated by the
hatched lines. This was a benign mixed tumor of the parotid gland.

caused by the pressure of the mandibular ramus on the gland especially
against the anterior wall of the external auditory meatus. Tumors
expanding into the nasopharynx may compress the eustachian tube
with resultant middle ear complications. A careful nasopharyngeal
examination including stereoscopic basal films of the skull is indi-
cated. Other tumors may expand into the soft palate and the tonsil-
lar area interfering with swallowing and speech (Fig. 1).

Malignant tumors are characterized by their wide diversity of
symptoms. Early low grade malignant tumors may appear clinically
benign. An increase in size of a previously stationary tumor may be
an indication of malignant transformation. The occurrence of pain,
severe and constant, is often indicative of malignancy. At times,
such pain in the absence of any definite parotid mass or swelling
becomes a problem in diagnosis. Facial nerve dysfunction may be
minimal and overlooked, but in other instances the onset of facial
paralysis may be rapid and complete. This may be the only sign
for a period before a deep underlying tumor becomes manifest. A
hard, fixed mass in this region especially in association with a facial
paralysis usually signifies a malignant parotid tumor. It is evident,
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however, that other less obvious signs and symptoms must be regarded
with suspicion and management directed accordingly.

Roentgenograms of this area are unreliable because of overlap-
ping bony shadows which make accurate interpretation impossible.
Sialograms obtained by the instillation of radiopaque solutions such as
lipiodol, iodochloral, or a water soluble emulsion such as dionosil are
often an aid in the diagnosis of parotid gland pathology. Blady and
Hocker® in a study of siaography came to the following conclusions
in regard to indications:

1. For demonstrating the relationship of the parotid duct and
gland to other adjacent structures.

2. To demonstrate salivary fistulas.

3. To show the presence of calculi, foreign bodies, or strictures
of the parotid duct.

4. To demonstrate and confirm the clinical diagnosis of chronic
recurrent parotitis.

5. To investigate possible involvement of the gland and duct
in a variety of pathological conditions affecting the cheek and parotid
region.

6. To determine whether the tumor in the parotid region is an
encapsulated growth in the gland substance, a tumor infiltrating the
duct system and gland, or a mass extrinsic to the gland and ducts
proper.

7. To determine the proximity of the retromandibular process of
the gland to a mixed salivary tumor in the tonsillar region.

8. To aid in the planning of an operative procedure in the paro-
tid region.

Blatt’ emphasizes that the filling and evacuation phases of sialog-
raphy will distinguish extrinsic and intrinsic salivary gland neoplasms
since the latter usually show retention of the dye in the postevacuation
films (Figs. 2 to 6).

An acute suppurative inflaimmation of the parotid gland is a
fairly common occurrence in hospital patients, usually following
abdominal operations and favored by debilitation, dryness and bac-
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Fig. 2.—A sialogram showing dilatations along the course of Stenson’s
duct. The finer radicles of the duct system appear normal.

Fig. 3.—The sialogram shows an obstruction of Stenson’s duct as indi-
cated by the arrow and a calculus in the dilated proximal portion of the
duct.
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terial overgrowth in the mouth. The infecting organism is usually
the staphylococcus. The infection is characterized by swelling, pain
and tenderness over the parotid area.

The overlying skin becomes tense and reddened, and thick puru-
lent material may exude or be expressed from the duct orifice. Multi-
ple fibrous septa prevent early confluence or necrotic foci and many
abscesses may form. Fluctuation is difficult to assess because of the
thick overlying fascia. Treatment consists if applying hot moist com-
presses, administering the appropriate antibiotic, irradiation, and
moistening and attending to the hygiene of the mouth as well as other
measures to improve the patient’s general condition. X-ray therapy
is of distinct value and should be administered early.’” Treatment
is begun with very small doses of not more than 50 r twice a day for
two or three days; this serves to reduce the edema and congestion.
When improvement has ensued, the dose may be increased up to 75 r
for two to three days until a total dose of approximately 500 to 600 r
is administered over a period of a week. Subacute inflammations also
respond well to moderate doses of irradiation. Doses of 75 to 100 r
three times per week for about two weeks may be administered. When
an abscess is evident in the parotid space, a vertical incision just
anterior to the ear or behind the angle of the jaw may be indicated.
If the process is very extensive, many points of drainage are required
in order to open up all possible pockets of suppuration. The thick
fascia of the gland is exposed and multiple horizontal incisions are
made through which a hemostat is inserted and opened, establishing
many points of drainage.

In contrast to submaxillary stones, parotid calculi are often not
palpable because of the inflammatory tissue reaction and the encroach-
ment of surrounding structures. They are often difficult to visualize
by ordinary x-ray technique. Following routine films to detect
possible calculi, the parotid duct is probed with a small nasolacrimal
dilator. A slice of lemon to suck may be of aid in locating the duct
orifice. The presence of a calculus is indicated by a gritty sensation
when the probe touches the stone. Radiopaque dye injected into the
duct may reveal the presence of a stenosis or a stone. A non-opaque
uric acid stone may be detected in this manner. The usual location
of these stones is in the masseteric portion of Stenson’s duct. Most
of these calculi can be removed by a conservative approach through
the mouth.
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Fig. 4.—The sialogram reveals only moderate arborization of the duct

system with several of the
the appearance of sialect:

ducts showing dilatations and sacculations giving
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If the calculus is located within the parotid gland an external
exposure with partial excision of the gland along with the stone is
the better approach rather than a difficult search for the duct and
stone through a small horizontal incision on the cheek as described
by others.""'® Excision is carried out by first locating the main trunk
of the facial nerve.

The etiology of chronic parotitis in the absence of any obvious
mechanical obstructions such as calculi and strictures is obscure. Some
authors'®'* mention the role of a previous attack of mumps as laying
the groundwork by the formation of scarring and strictures in the
glandular duct system. Allergies have been cited as a factor.'s*®
Congenital sialectasis as the underlying condition has been men-
tioned.’ ™" There have been reports of a familial tendency.'1¢

The symptoms of chronic parotitis include intermittent swelling
and tenderness of one or both parotid glands especially during meals.
Pus or turbid material may be expressed from the duct orifice during
these episodes. Exacerbations may be mild and the condition may
disappear spontaneously, but at times the attacks may be so severe
and frequent that the resultant disability becomes serious.

Strictures, as demonstrated by sialography, are usually near the
distal end of the main duct. There may be varying degrees of dilata-
tion and elongation of the ducts proximal to the stricture. In other
instances the smaller ramifications of the duct system may show irreg-
ularities and dilatations or a beaded appearance. More advanced cases
may show considerable dilatation and pooling of the injected dye, a
condition known as sialectasis.

In the face of severe chronic parotitis constituting a serious dis-
ability, refractory to all conservative measures including vigorous and
prolonged antibiotic therapy, stricture dilatation or incision, an exci-
sion of the gland with preservation of the facial nerve becomes indi-
cated.

At times, an inflaimmatory swelling developing in one or both
parotid glands is difficult to differentiate from a tumor and a parotid-
ectomy not only offers a means for accurate diagnosis but also pro-
vides an effective form of therapy in these cases of chronic parotitis.
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Fig. 5.—The sialogram shows marked sialectasis with defective filling of
the duct system in the posterior portion of the gland indicating a tumor mass
in this area.

Fig. 6.—The sialogram shows a smooth concentric displacement of the

finer radicles of the duct system due to a benign mixed tumor of the parotid
gland.
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X-ray therapy in chronic parotitis with sialectasis or stenosis is
not feasible. Attempts at atrophying the parenchyma will require
a tremendous amount of irradiation and are usually unsuccessful.'’

The basic concepts of the treatment of parotid tumors have con-
tinued to evolve and develop with the changing picture of disease.

The outstanding histologic feature of both primary and recurrent
mixed tumors is the diversity of the structural pattern. However,
the study of this varied histologic picture has been of little aid in
explaining the high rate of recurrence following surgery.

For many years the favored treatment for mixed tumors has
been by surgical enucleation. This approach was determined more
by anatomical factors than by any clear understanding of the patho-
logical features of this lesion. Whereas, many, and even a majority,
of the patients remained well for long periods following this proce-
dure, too high a proportion of the cases have shown recurrence. In
fact, recurrence came to be accepted as typical of the clinical course
of the tumor and figures commonly reported range between 20 and 30
per cent. McFarland'® observed that recurrence was more frequent
following excision of small mixed parotid tumors and recommended
that surgery be delayed until the tumor was considerably larger. This
belief, no doubt, impressed many toward the attitude of watchful
expectancy in the management of these lesions. McFarland' later
postulated the possibility of multicentric origin as the basis for the
local recurrence of these tumors.

Attention was then directed toward a combination of surgery
and irradiation as a means of controlling these disturbing recurrences.
Most surgeons applying the combined treatment have used postopera-
tive irradiation, either x-ray therapy or the heavy radium unit exter-
nally, or more commonly buried radium in the operative wound.
Patey®” stated in 1940 that the addition of radiotherapy to surgery
provided the most hopeful and practical means of overcoming the
disadvantages of surgery alone. Brown®' in 1950 advocated local
excision of these tumors along with the capsule and felt that a margin
of a few millimeters of salivary tissue was not indicated because of
the possibility of multiple foci of tumor cells being present. He
further stated that tumors that were removed without rupture of
the capsule, but were thought to be malignant on microscopic study
could be followed with external or interstitial irradiation. Kirklin®®
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in 1951 also advocated local excision for primary mixed tumors since
their prognosis was good as to life expectancy, and spared the 60 or 70
per cent of patients who were not going to have a recurrence the
risk of damage to the facial nerve. It was felt, however, that recur-
rent mixed tumors should be treated more aggressively by wide local
excision or total parotidectomy since their recurrence rate was higher.
Occasionally, supplementary radon seed implantation was recom-
mended.

Further pathological study has ensued to explain the recurrences
following excision. It was observed that recurrent mixed tumors
were displayed as an aggregate of multiple nodules of varying sizes
whereas the primary mixed tumors were almost invariably solitary
nodules. The conclusion was drawn that the recurrent mixed tumor
arose from foci of the primary tumor left behind by the surgeon
at the first operation. Careful examination of the external aspect
of certain mixed tumors has revealed excrescences one millimeter or
less in diameter which jut out gently from the capsule. It is felt
that these extrusions are of significance in explaining local recurrences.
Furthermore, there has been microscopic evidence to show that pro-
longations of mixed tumor may extend into and beyond the appar-
ently limiting capsule. In addition, in many of these tumors the
capsule may be absent or incomplete.”® These observations appear to
offer sufficient explanation for the recurrence of these tumors follow-
ing simple enucleation (Figs. 7 to 9).

More recently, then, the treatment of these tumors has taken
the course of wide excision in the nature of a subtotal parotidectomy
with careful exposure and preservation of the facial nerve. For the
average-sized superficially located tumor this procedure is well indi-
cated. Some tumors, however, have reached such dimensions that
in reality excision constitutes an enucleation. Moreover, tumors in-
volving the deeper, tight confines of the area can be extremely difficult
to remove so that capsular rupture with the spilling of tumor cells
may eventuate. Under such circumstances the likelihood of seeding
tumor cells into the operative site is great and in these instances
irradiation following surgery is well justified.

Foote and Frazell®® report on a case of benign mixed tumor of
the parotid which metastasized to the lung. They conclude that such
an occurrence is so rare and unpredictable that it should not modify
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Fig. 7.—Photomicrograph of a nodular excrescence of tumor tissue
(many times enlarged) protruding from the periphery of a benign mixed
tumor.

Fig. 8.—Photomicrograph of a benign mixed tumor infiltrating the
capsule and the adjacent fatty tissue of the parotid gland.

Fig. 9.—Photomicrograph of a portion of the periphery of a benign
mixed tumor of the parotid gland showing no evidence of a well defined
limiting capsule.

Fig. 10.—Photomicrograph of a papillary cystadenoma lymphomatosum
(Warthin’s tumor) of the parotid gland. The well defined germinal centers
in the subepithelial lymphoid tissue are clearly shown.

the views expressed concerning the usual behavior of, or the clinical
management of, benign mixed tumor.

The occurrence of malignancy in a mixed tumor has been a
belabored question. Patey®® has stated that while spontaneous malig-
nant change in untouched mixed parotid tumors may occur, its occur-
rence is so rare that for practical purposes it may almost be dismissed.
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Ward and Hendrick,** on the other hand, state that malignant trans-
formation of mixed tumor is well recognized, and, yet, the observa-
tion is made that the varied histological picture of these tumors
renders the establishment of satisfactory criteria of malignancy almost
impossible. Foote and Frazell*® have stated that the literature dealing
with malignant mixed tumors is scanty and inadequate and that the
existence of malignancy in these tumors is not entirely accepted.
These authors, however, have presented well illustrated and con-
vincing evidence of the development of malignant transformation.
At the present time it would seem rational to direct therapy with
the attitude that these tumors are potentially malignant.

Warthin’s tumor or papillary cystadenoma lymphomatosum is
an interesting and relatively rare type of benign tumor which in-
volves the parotid gland. Brown®” states that they represent six per
cent of all parotid tumors occurring in the older age group between
40 to 60 years and 10 times more frequent in males as in females.
They are slow growing and relatively asymptomatic and are usually
diagnosed clinically as ordinary mixed tumors:

Many theories in regard to the origin of these tumors have been
presented. Neisse’s*® observation of islands of salivary tissue within
the paraparotid lymph nodes led Nicholson®” and more recently
Thompson and Bryant®® to postulate the origin of these tumors from
this source. This view has been generally accepted and heterotopic
salivary tissue is frequently present in lynmiph nodes near the parotid
i)

The tumors are encapsulated although at times the capsule is
incomplete with infiltration of the gland parenchyma. Thus, the
treatment of these lesions should be wide surgical excision with pre-
liminary exposure of the facial nerve. Plaut® reported 16 cases that
have shown no recurrence one year or more after removal. Foote and
Frazell,*® in a series of 50 cases studied, report no evidence of malig-
nant transformation of either epithelium or stroma.

Malignant neoplasms of the parotid gland occur in many forms
and different degrees of malignancy. The histological classification
of these tumors has been a difficult and controversial subject. The
adenocarcinomas comprise the largest group. Many of these tumors
including squamous cell carcinoma and undifferentiated carcinoma
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are highly malignant. Others are of low-grade malignancy and
usually slow growing. Rawson® distinguishes three distinct histolog-
ical types comprising this latter group of epithelial tumors: 1) cylin-
droma, 2) malignant papillary cystadenoma and 3) muco-epidermoid
tumor. Foote and Frazell®® describe a small group of histologically
distinct tumors, the acinic cell adenocarcinomas, which are of low-
grade clinical malignancy. The muco-epidermoid carcinomas as
described by Stewart and his associates® comprise a group of tumors
of high as well as low malignancy.

The clinical differentiation of the low-grade tumors from a
benign neoplasm of the parotid is often impossible. Paralysis of the
facial nerve is usually not a finding. Many of the cases present long
histories of slow growth and repeated local excisions. In nearly a half
of the patients with cylindroma or adenoid cystic carcinoma reported
by Foote and Frazell®® local pain was a prominent and sometimes
early symptom. In a series of 21 cases of cylindroma reported by
Quattlebaum®® pain as well as partial or complete paralysis of the
facial nerve were commonly present, features which exemplify the
frequent pathologic observation of perineural invasion by tumor cells.
In one of our recent patients with cylindroma pain antedated any
definite parotid swelling or any other signs by about two years indi-
cating the slow, insidious, relentless growth of these tumors (Figs. 11
7o) 113)),

The relatively slow growing malignant tumors are frequently
characterized by a history of multiple recurrences before generalized
metastases occur. On initial examination very few show either re-
gional or distant metastases. The latter sites include lung, bone, brain
and subcutaneous tissue.

The highly malignant tumors are characterized by their rapid
and aggressive growth. On initial presentation they may show the
typical findings of a hard, fixed, painful parotid swelling in association
with a partial or complete facial paralysis. At times the tumor has
extended into adjacent structures such as the mandible, mastoid
process, middle ear and base of the skull (Fig. 14).

The treatment of malignant parotid neoplasms has consisted
of surgical excision, various forms of radiation or a combination of
both, but regardless of the methods used carcinoma of the parotid
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Fig. 11.—The photomicrograph shows a circumscribed low-grade adeno-
carcinoma encroaching on the surrounding parotid tissue. The tumor was
diagnosed clinically as a benign mixed tumor.

Fig. 12—A photomicrograph showing an adenoid cystic carcinoma
(cylindroma) in which tumor cells are clearly evident lying in the sheath
of the facial nerve.

Fig. 13.—The photomicrograph shows a malignant papillary cystaden-
oma. These tumors are of low-grade malignancy.

Fig. 14.—The photomicrograph shows a well-circumscribed highly ma-
lignant adenocarcinoma of the parotid gland.

carries a poor prognosis. This may be attributed in part to the
technical difficulties of wide removal in the restricted bony confines
of this area and to failure of recognition of the signs and symptoms
of malignancy in this region.

Quattlebaum® reports a 75 per cent recurrence rate in the
cylindroma group and suggests that more radical surgical procedures
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are necessary in order to obtain better results in the treatment of this
form of neoplasm. Kirklin®* notes a marked tendency of these tumors
to metastasize to the cervical lymph nodes. The highly malignant
adenocarcinomas, squamous cell carcinomas and undifferentiated car-
cinomas are rapidly progressive with a greater propensity for local
invasive recurrence and regional and distant metastases. Total exci-
sion of the gland combined with a radical cervical lymph node dis-
section and sacrifice of any intervening structures becomes necessary
for effecting any control of these highly malignant tumors. In other
instances, where the tumor is discrete and of low-grade malignancy
preservation of a part or all of the facial nerve seems justified pro-
vided excision can be effected with an adequate margin of healthy
tissue. Clinical evidence of facial nerve dysfunction usually necessi-
tates a total parotidectomy with division of the facial nerve in order
to obtain complete gland removal in continuity. The excision in-
cludes the lymph nodes and areolar tissue from the subjacent internal
jugular vein up to the base of the skull. If the tumor extends deeply
into the retromandibular area it may be necessary to remove a portion
of or the entire ramus of the mandible. Ligation of the external
carotid artery is carried out during the course of gland removal.
Any overlying skin adherent to tumor is excised along with the oper-
ative specimen.

It is believed by many that the combination of surgery and
radiation offers better results than if either is used alone in the
treatment of these malignant parotid lesions.******3% [t is generally
agreed that the use of radiation alone is contraindicated in the treat-
ment of these tumors. Some authors®*?®® feel that the treatment of
parotid neoplasms is almost entirely a surgical problem and that radi-
ation should be used mainly as a palliative measure. According to
Bouchard,' radiotherapy, in combination with surgery, should be
administered aggressively with doses of 6000 to 7000 r and occasion-
ally as high as 9000 r extended over a period of approximately 50
days. He states that total field external radiation is preferable and
with proper utilization the complications in regard to skin tolerance,
dryness of the mouth and necrosis have been of minor concern.

SUMMARY

The fundamental problems in the management of parotid lesions
have been constituted in a consideration of anatomical and patholog-
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ical factors. Some of the anatomical features of this region have
been reviewed emphasizing the restricting influence of the facial
nerve and the confining boundaries of this area. With parotid lesions
clinical impressions can be deceptive and the course of therapy con-
sequently misdirected. The impressions of the varying findings and
symptomatology of the lesions in this region have been stressed.
Sialography has been of valuable assistance in the diagnosis and man-
agement of these conditions. The concepts of tumor pathology con-
tinue to evolve and the treatment of parotid neoplasms, notably mixed
tumors, has developed and improved accordingly. The management
of malignant parotid tumors remains unsatisfactory and further study
is required in this regard. At the present time, a combination of
surgery and radiation appears to afford the best means for the control
of malignant disease in this region.

3448 PeeL ST.

REFERENCES

1. Pack, G. T., and Ariel, I. M.: Treatment of Cancer and Allied Diseases.
Vol. 3, Tumors of the Head and Neck, 2nd ed., Paul B. Hoeber, Inc., New York,
1932

2. Hollinshead, W. H.: Anatomy for Surgeons. Vol. 1, The Head and Neck,
Paul B. Hoeber, Inc., New York, 1954.

3. McCormack, L. J., Cauldwell, E. W., and Anson, B. J.: The Surgical Anat-
omy of the Facial Nerve, with Special Reference to the Parotid Gland. Surg.,
Gynec. and Obst. 80:620, 1945.

4. State, D.: Superficial Lobectomy and Total Parotidectomy with Preservation
of the Facial Nerve in the Treatment of Parotid Tumors. Surg., Gynec. and Obst.
89:237,. 1949,

5. McKenzie, J.: The Parotid Gland in Relation to the Facial Nerve. J. Anat.
82:183, 1948.

6. Sistrunk, W. E.: Tumor of the Parotid Gland. S. Clin. North America
ISR (@ ct) 9

7. Adson, A. W., and Ott, W. O.: Preservation of the Facial Nerve in the
Radical Treatment of Parotid Tumors. Arch. Surg. 6:739, 1923.

8. Blady, J. V., and Hocker, A. F.: Sialography—TIts Technique and Application
in the Roentgen Study of Neoplasms of the Parotid Gland. Surg., Gynec. and Obst.
7775 1938,

9. Blatt, I. M., Magielski, J. E., Maxwell, J. H., and Holt, J. F.: Secretory Sial-
ography in Diseases External to the Major Salivary Glands. ANNALs oF OTOLOGY,
RHINOLOGY AND LARYNGOLOGY 68:175, 1959.



PAROTID LESIONS 139

10. Bouchard, J., Dept. of Radiology, Royal Victoria Hospital, Montreal: Per-
sonal Communication.

11. Blair, J. R.: Diagnosis and Treatment of Parotid Calculi. Laryngoscope
65:848, 1955.

12. Thorek, M.: Modern Surgical Technic. J. B. Lippincott Co., Philadelphia,
1938.

13. Florman, A. L.: Recurrent Bacterial Parotitis. J. Pediat. 46:682, 1955.

14. Gerry, R. G., and Seigman, E. L.: Chronic Sialadenitis and Sialography.
Oral Surgery 8:453, 1955.

15. Smith, M.: Familial Incidence of Sialectasis. Brit. M. J. 2:1359, 1953.
16. Meyer, H. S.: Chronic Sialodochitis. J. Pediat. 4:248, 1934.

17. Bailey, H.: Congenital Parotid Sialectasis. J. Internat. Coll. Surg. 8:109,
1945.

18. McFarland, J.: Three Hundred Mixed Tumors of the Salivary Glands, of
Which Sixty-Nine Recurred. Surg., Gynec. and Obst. 63:457, 1936.

19. McFarland, J.: The Mysterious Mixed Tumors of the Salivary Gland. Surg.,
Gynec. and Obst. 76:23, 1943.

20. Patey, D. H.: The Treatment of Mixed Tumors of the Parotid Gland. Brit.
J. of Surg. 28:29, 1940.

21. Brown, J. B., McDowell, F., and Fryer, M. P.: Direct Operative Removal of
Benign Mixed Tumors of Anlage Origin in the Parotid Region. Surg., Gynec. and
©bst.190:257; 1950

22. Kirklin, J. W., McDonald, J. R., Harrington, S. W., and New, G. B.: Parotid
Tumors, Histopathology, Clinical Behaviour, and End Results. Surg., Gynec. and
©bst: 92 7215 195"

23. Foote, F. W., and Frazell, E. L.: Tumors of the Major Salivary Glands.
Armed Forces Institute of Pathology, Washington, D.C., 1954.

24. Ward, G. E., and Hendrick, J. W.: Tumors of the Head and Neck. The
Williams and Wilkins Co., Baltimore, 1955.

25. Brown, J. R.: Papillary Cystadenoma Lymphomatosum. A.M.A. Archives of
Surgery 63:185, 1951.

26. Neisse, R.: Uber den Einschluss von Parotislappchen in Lymphknoten. Anat.
Hefte 10:289, 1898.

27. Nicholson, G. W.: Studies on Tumor Formation. Guy’s Hospital Reports
22850 9D

28. Thompson, A. S., and Bryant, H. C., Jr.: Histogenesis of Papillary Cystade-
noma Lymphomatosum (Warthin’s Tumor) of the Parotid Salivary Gland. Am. J.
Path 2/6:18074 8119510

29. Plaut, J. A.: Adenolymphoma of the Parotid Gland. Annals of Surgery
116:43, 1942.



140 SHIMO-DOLAN

30. Rawson, A. F., Howard, J. M., Royster, H. P., and Horn, R. C.: Tumors
of the Salivary Glands. Cancer 3:445, 1950.

31. Steward, F. W., Foote, F. W., and Becker, W. F.: Muco-epidermoid Tumors
of Salivary Glands. Annals of Surgery 122:820, 1945.

32. Quattlebaum, F. W., Dockerty, M. B., and Mayo, C. W.: Adenocarcinoma,
Cylindroma Type, of the Parotid Gland. Surg., Gynec. and Obst. 82:342, 1946.

33. MacFee, W. F.: Malignant Tumors of the Salivary Glands. Annals of
Surgery 109:534, 1939.

34. Marshall, S. F., and Miles, G. D.: Tumors of Submaxillary and Parotid
Gland Areas. S. Clin. North America 27:501, 1947.

35. Ahlbom, H. E.: Mucous and Salivary Gland Tumors; Clinical Study with
Special Reference to Radiotherapy. Acta Radiol. Supplement 23:1, 1935.

36. Frazell, E. L.: Clinical Aspects of Tumors of the Major Salivary Glands.
Cancer 7:637, 1954.

DISCUSSION

Dr. ALBERT C. FURSTENBERG (Ann Arbor): Mr. President, Fellows of the
Association and Guests: Perhaps I can make some little contribution to this very
fine paper by discussing in some detail one lesion to which Dr. Shimo has referred,
namely, the pseudoadenomatous basal cell carcinoma. As you well know, this lesion
has many synonyms such as cylindroma, adenoepithelioma, adenocystic basal cell
carcinoma, and adenocystic carcinoma. This is a tumor that we have been inter-
ested in for more than thirty years and during this time we have had an opportunity
to study the clinical behavior of a rather large series of cases.

Dr. James French and Dr. Marvin S. Smout of our Dept. of Pathology have
recently collected 65 cases and reported data concerning them which I believe are
important as well as interesting.

The location of the tumor has been in the pharynx and sinuses in 19 cases;
14 were found in the parotid gland; 19 in the mouth; § in the trachea; 5 in the
submaxillary gland, and 3 in the lacrimal gland.

We were surprised to discover that 629, of the tumors were found in females
and 389, in males. In our observations in the clinic over the years, we did not

realize that the lesion was found nearly twice as frequently in the female as in
the male.

The average age was 44 years. However, in those cases in which this lesion
was primary in the parotid gland, the average age was 24 years.

Chest metastasis occurred in 309, as determined by radiographic examinations.
It was of particular interest to note that these metastatic lesions often required as
long as twelve years to put in their appearance. Skull metastases were seen in 5%
and the vertebrae and long bone metastases in only 3 cases.

(Slide) In regard to the pathological features of this neoplasm, Dr. Shimo
reported the pseudoacinar pattern as the classical concept. This pattern was noted
in 53 tumors (81%). Of these, 32 (649,) showed solid areas where the epithelial
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cells were closely packed. This same pathologic architecture was observed in Dr.
Shimo’s and Dr. Dolan’s microphotographs.

Nerve trunks were identified in 29 cases and perineural lymphatic extension
by neoplasm noted in 28.

Lymph nodes which were found in the sections showed the neoplasm in 4 out
of 6 cases.

Three necropsies were performed. One primary tumor in the trachea had no
metastasis; one primary in the superior maxilla and one in the nasopharynx showed
widespread metastasis. In regard to the prognosis, the statistical study of 65 cases
showed that 37 patients were dead with neoplasm; 14 living with definite evidence
of residual tumor, and 14 appeared to be clinically free of disease. In this particular
group, only 4 have survived five or more years and these 4 patients all had primary
lesions in the parotid gland.

The average time from diagnosis to death was 5.4 years. The shortest clinical
course was 3 months, and the longest clinical course was 19 years.

In summary I should like to say that these tumors probably arise in mucous
glands or ducts. The cranial nerves are frequently involved with oral and naso-
pharyngeal lesions. Neoplastic extension along nerve trunks is a constant finding
when nerve fibers are present in the pathological material studied. However, it
may not always indicate a fatal prognosis; 2 patients with tumors of the parotid
gland showing perineural invasion have survived eight and twelve years, respectively.
Nevertheless, the tumor must be considered an extremely fatal one.

I recommend high voltage irradiation together with surgical interferences in
the treatment of the pseudo-adenomatous basal cell carcinoma. Many of them
seem to react most favorably to radiation therapy.

Dr. Shimo’s and Dr. Dolan’s paper is indeed a most interesting and comprehen-
sive one. Both as regards its contents and the well-organized manner in which it
has been composed, the highest terms are not misplaced in their praise, and it is with
more than ordinary feeling that I compliment them for their splendid presentation.

Dr. GEORGE SHIMO (Montreal) (closing): I would like to thank Dr. Fursten-
berg for his very kind remarks. They are certainly very encouraging. I would like
to reiterate his comments on this very dramatic type of tumor, the cylindroma,
in that it does appear to extend along the perineural lymphatics and its extension
certainly is much more than would appear on initial examination.

The area is certainly challenging and surgery in this area is difficult and re-
quires a thorough anatomical knowledge of the region and of the pathology and
a great deal of study certainly is needed to enlighten us further on this subject.
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Multiple primary malignant tumors are becoming common clini-
cal problems. Billroth'* described the first case in 1860, and numer-
ous reports on the subject have appeared since that time. A careful
definition of multiple primary malignancies is essential in order to
differentiate a case of multiple primary tumors from one of a primary
tumor with metastases. The rules formulated by Billroth appear too
strict for practical purposes. He listed three criteria as essential in
order to consider a case one of multiple primary malignant tumors:
1) each tumor must have a distinct, separate histologic identity;
2) the tumor must arise in different locations; and 3) each tumor
must produce its own metastases. The first criterion is accepted
without question. The third is not valid since often an unsuspected
scecond primary tumor may not have metastasized. This is particu-
larly true of a second silent tumor found incidentally during a post-
mortem examination. The criteria of Warren and Gates'* are entirely
adequate and practical from both a clinical and pathologic standpoint.
According to these authors, in order to consider a case one of multiple
primary malignancies, each of the tumors must present a definite
picture of malignancy; each must be distinct and separate histologi-
cally; and the probability of one tumor being a metastasis of the other

From the Departments of Otolaryngology and Surgery, University of Illinois,
College of Medicine and the Presbyterian-St. Luke’s Hospital, Chicago, Illinois,
U.SA.
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must be excluded. The only point of discussion in regard to this
definition is the last part, “the probability of one tumor being a
metastasis of the other must be excluded.” If the tumors grow in
different organs and have different histological patterns, there is no
problem, even though one of them is a tumor of the lung. However,
in a tumor with a varied histologic pattern as, for example, an adeno-
carcinoma with osseous elements—a so-called mixed tumor—metasta-
ses of only part of the tumor may be produced and these metastases
may show a less or more mature pattern than the original tumor.
But, careful histological study will show the difference between an
atypical metastasis and a second primary malignant tumor.

INCIDENCE

It is very difficult to get a true impression of the frequency
of multiple primary malignant tumors. Some of the statistical papers
are based on findings of postmortem examinations in specialty hos-
pitals. These statistics represent a selection according to the specialty
of the hospital, whereas other statistics are based on clinical observa-
tions of patients being treated for cancer. Therefore, the incidence
of multiple primary malignant tumors in the population as a whole
varies from 0.3% to 7.8% in the recorded literature.’*'® The inci-
dence of multiple primary tumors of certain organs appears to be far
greater than that of the body as a whole. Wynder states that 157 or
11% of 1408 patients with carcinomas of the esophagus had or
developed multiple primary carcinomas; this led to the statement
that “the most well known pre-cancerous condition is cancer.”

But while it is difficult to compare statistics of the incidence of
multiple primary malignant tumors, it is even more difficult to corre-
late them with the mortality rates of the whole population. Only
large series of cases could give an impression of the real status. War-
ren and Gates'* collected forty multiple primary malignant tumors
among 1078 cancer-autopsies, and Warren and Ehrenreich'® continu-
ing on the same studies found another 194 multiple primary malig-
nant tumors in 2827 cancer autopsies. From these figures it appears
certain that cases with multiple primary malignant tumors occur
more frequently than could be expected on the basis of chance alone.
The frequency of multiple primary malignant tumors observed in
these two papers was six or seven to eleven times larger than might
be anticipated by statistical calculation. While the figures may only
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Fig. 1-A.—Photomicrograph of original laryngeal biopsy. The patient
refused surgery (laryngectomy) and received a course of radiation therapy.

be approximate, the series are large enough to be of statistical signifi-
cance.

The reports of Warren and Gates,'* Warren and Ehenreich,"
and Wynden'® show a tendency for multiple primary malignant
tumors to occur in the same organ system, as for instance, in the
skin, the gastro-intestinal tract or the genito-urinary system. Warren
reported only one case of a primary tumor in the larynx and a second
in the lung of the same patient, while Wynden added 6 cases of this
double primary malignancy. He reported an incidence of 10% of
multiple primary malignancies among larynx-cancer patients and an
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Fig. 1-B.—Photomicrograph of biopsy, Sept. 1955.

incidence of 13% of double primaries among lung-cancer patients,
a greater frequency than would be expected from the general occur-
ence of multiple primaries. Of the six cases of larynx-lung multiple
primaries reported by Wynden the first primary was the laryngeal
lesion in 4, the bronchial lesion in one, and in one the two lesions
were found simultaneously. Cahan, et al.,* and Cahan?® in studies of
multiple cancers primary in the lungs and other sites collected a total
of 23 cases with separate primary tumors in the larynx and the lungs.
In 1956, Lewis and Schaff® added 12 cases, Thompson and Schaff'? 7
cases, five of their own and two reported elsewhere, and in 1958,
Rubenstein et al.'* reported two additional cases. Thus, a review of
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Fig. 2.—Laryngectomy specimen following biopsy shown in Figure 1-B.

the literature reveals a total of 51 cases of multiple primary malignant
tumors involving the larynx and lung.

PRESENTATION “OFE CASES

This study is based on a series of 16 patients with primary malig-
nant tumors in both the larynx and lung. The 16, all males, were
between the ages of 42 and 71 years at the time of diagnosis of the
first primary tumor; 3 were in the 4th decade, 5 in the §th, 6 in
the 6th, and two in the 7th decade. The average age was §8 years.
In 14 of the 16 patients the lesions were metachronous with intervals
of from 1 to 15 years, with the average interval of approximately §
years. In two of the patients, the lesions were synchronous. In 11
of the 14 patients with metachronous lesions the cancer of the larynx
preceded the cancer of the lung and in only three did the broncho-
genic lesion precede the laryngeal cancer.

The therapy of the first primary lesion varied considerably in the
11 patients in whom the laryngeal carcinoma preceded the broncho-
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Fig. 3.—Endoscopic photograph of tumor in left main bronchus.

genic carcinoma. Three had a thyrotomy and cordectomy. In one
of the three, a laryngectomy was performed four years later for local
recurrence and in one the surgery was followed by x-ray therapy; he
had no local recurrence when the bronchogenic carcinoma was found
six and one-half years later. In three patients the initial therapy of
the laryngeal carcinoma was radiation. One had an extensive, inoper-
able carcinoma of the epiglottis that responded dramatically to radia-
tion. He had no local recurrence when he died fifteen years lat-
er of what postmortem examination demonstrated to be cerebral met-
astases of a small cell bronchogenic carcinoma. One patient (Figs. 1-5)
refused surgery on discovery of the laryngeal carcinoma and received
a course of x-ray therapy, but because of local recurrence five months
later, agreed to total laryngectomy; his bronchogenic carcinoma was
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discovered four and one-half years later after the initial diagnosis of
the laryngeal cancer. The bronchogenic tumor was treated by total
pneumonectomy. In the third patient in this group whose initial
therapy consisted of irradiation, the tumor recurred locally one year
later and a laryngectomy was performed. Within another year, a
contra-lateral neck dissection was done for a metastatic cervical node.
Three years later a small cell bronchogenic carcinoma was found. This
was resected by a lobectomy since at the time of surgery non-resect-
able mediastinal metastases were evident. Postmortem examination
four months later showed no residual or regional carcinoma that
could be considered due to the original laryngeal lesion. In three of
the seven patients in whom the initial primary tumor was the laryn-
geal lesion, a total laryngectomy was performed, and in the remaining
two of this group, a laryngectomy and unilateral neck dissection were
performed in one and a laryngectomy and bilateral neck dissection
were performed in the other.

The therapy of the first primary lesion of two of the three
patients in whom the bronchial tumor preceded the laryngeal carci-
noma consisted of a total pneumonectomy. The laryngeal lesion in
each of these appeared approximately three years after the broncho-
genic carcinoma. In one, a laryngectomy and radical neck dissection
were recommended because of the extent of the laryngeal carcinoma.
His general condition would not permit this surgery and he received
palliative radiation therapy only. The second patient had an early
laryngeal lesion involving the left vocal cord three years after a
pneumonectomy. There were no cervical nodes and the cord was
freely movable. X-ray therapy was recommended but the patient
refused all therapy and has been lost to follow-up. The third patient
in whom the bronchial carcinoma preceded the carcinoma of the
larynx actually had a carcinoma of the trachea at its bifurcation with
ultimate extension into both the left and right bronchi. The tracheal
and bronchial lesions were treated by fulguration and electroresection,
radon seed implantation and external irradiation. Seven years after
the initial tumor had been identified, a separate, isolated and histolog-
ically distinct laryngeal neoplasm was found on the left vocal cord.
Because of the mediastinal and bronchial extent of the tracheal lesion
no therapy was considered nor indicated for the laryngeal lesion other
than endoscopic excision as palliation. He died shortly thereafter
following esophageal extension into the mid-thoracic esophagus and
the development of a large tracheo-esophageal fistula.
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Fig. 4.—Photomicrograph of biopsy of tumor of left main bronchus.

In five of the eleven patients in whom the bronchogenic carci-
noma was the second primary malignant tumor, the therapy of the
pulmonary lesion was surgical. Three had total pneumonectomies,
and two a lobectomy. Three of the remaining six received nitrogen
mustard alone, one received nitrogen mustard followed by Cobalt
therapy, the fifth received palliative irradiation alone, and in the
sixth, the bronchogenic tumor was found on postmortem examina-
tion fifteen years after diagnosis and treatment of the laryngeal lesion.
As stated above, it was responsible for sudden coma and death prior
to clinical examination or diagnosis.

In two patients the laryngeal and bronchial lesions were syn-
chronous. One, 61 years of age, was found to have a squamous cell
carcinoma of the epiglottis. Medical and x-ray studies preceding a
laryngectomy disclosed a density in the left lower lobe and a bronch-
oscopic biopsy showed the lesion to be a small-cell bronchogenic car-
cinoma in the left lower lobe bronchus. In view of the greater poten-
tial danger of the broncho-pulmonary lesion, a left lower lobectomy
was performed first and a month later the laryngectomy was done.
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This patient’s history is of further interest in view of a third primary
lesion involving the base of the tongue nine years preceding the dis-
covery of the epiglottic and bronchial tumors. Exploratory pharyn-
gectomy had shown this lesion to be inoperable. It was treated by
radon seed injection, followed three weeks later by a bilateral neck
dissection. Thus, the laryngectomy was performed nine years follow-
ing a bilateral neck dissection, a rather unusual surgical exercise.
While the tumors of the base of the tongue and the epiglottis may
be considered to have been in some proximity, the epiglottic lesion
was localized to the tip and posterior surface of the epiglottis and
did not extend into the vallecula nor the tongue. The laryngeal
lesion in this patient, a squamous cell carcinoma, and the broncho-
genic tumor, a small cell carcinoma, were of distinctly different cell

types.

The second patient in whom the lesions were synchronous was a
72-year old white male whose symptoms were hoarseness of one
month’s duration, an eighteen-pound weight loss, anorexia, and a
productive cough with occasional blood streaking. The mirror exam-
ination of the larynx demonstrated an ulcerating mass involving the
base of the epiglottis and extending along the right true and false
cords. A chest x-ray revealed a mass in the anterior portion of the
right upper lobe. Respiratory obstruction necessitated a tracheotomy
following which the laryngeal biopsy could be obtained; the lesion
was an epidermoid carcinoma. A bronchoscopic examination did
not disclose the point of bronchial origin of the right upper lobe
tumor but demonstrated compression of the anterior segment of the
right upper lobe bronchus. A thoracotomy was performed ten days
following the tracheotomy and the tumor found to be adherent to
the chest wall, compressing the right pulmonary artery and right
bronchus necessitating a total right pneumonectomy. A month later
a total laryngectomy and right radical neck dissection were performed
with histologic evidence of epidermoid carcinoma in two of 24 cervi-
cal nodes but none in the scalene nodes. The only immediate compli-
cation of either of these surgical procedures was a pericarditis
following the pneumonectomy. Three weeks following the laryn-
gectomy and right neck dissection a node was palpated over the left
carotid bifurcation and a left radical neck dissection was performed,
with carcinoma demonstrated in 4 of 21 nodes. The patient remained
hospitalized for six weeks, being discharged from the hospital 3V,
months after admission with no further evidence of malignancy
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Fig. 5.—Gross surgical left pneumonectomy specimen, Dec. 1959.

in either the neck or chest. The similarity of the histology of the
two lesions in this patient raises the question as to whether the pul-
monary mass was a metastasis of the primary laryngeal carcinoma.
The apparent bronchial origin of the tumor in the resected lung is a
strong indication that this lesion was a second primary malignancy.

COMMENT

The difference in degree of malignancy between laryngeal and
bronchial carcinoma is apparent in the clinical course of these 16
patients. Eight of the 16 have died of their bronchial carcinomas
with no evidence of regional or systemic metastases of the laryngeal
lesion. One who had a thyrotomy and a cordectomy in 1948, a
laryngectomy in 1952 and a pneumonectomy in 1953, was living and
free of disease in 1954, but has since been lost to follow-up. The two
patients treated by pneumonectomy whose bronchogenic carcinoma
preceded the laryngeal carcinoma are presumed dead. In each the
laryngeal tumor followed the pneumonectomy by approximately
three years. One refused all therapy at the time of diagnosis of the
laryngeal tumor in 1947 and has been lost to follow-up. The second,
74 years of age in 1949 at the time of diagnosis of the laryngeal
lesion, had a left vocal cord carcinoma with cervical metastases. He
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received x-ray therapy, was known to be living five years later but
his medical status was unknown, and he, too, has been lost to follow-
up since that time.

Five of the sixteen patients are still living. Two are the patients
in whom the lesions were synchronous and their histories are given
above. Both are living and apparently free of carcinoma but the
diagnosis and treatment of each has been affected within the past year.
Two patients whose bronchial lesions appeared two, and six and one-
half years after the laryngeal tumor have only recently been operated
and are still under postoperative management. One had a pneumonec-
tomy and one a partial pneumonectomy including several ribs; the
extent of the rib invasion permitted only an incomplete resection.
The fifth patient still living is apparently free of carcinoma; however,
he had a severe coronary occlusion in the postpneumonectomy period,
one and one-half years ago.

SUMMARY

This report records sixteen additional cases of multiple primary
carcinomas involving the larynx and bronchi. The two lesions in
each patient were separate histologically and were metachronous in
fourteen, separated by an interval of from one and one-half to fifteen
years. They were synchronous in two patients in whom the bronchial
lesions were discovered during the medical survey preceding surgery
for the layngeal carcinoma. The laryngeal tumor preceded the bron-
chial tumor in 11 of the 14 in whom the tumors were metachronous
and in the remaining three the bronchogenic tumor preceded the
laryngeal carcinoma.

All patients were males between the ages of 44 years and 71
years. Therapy of the 11 whose first primary involved the larynx
consisted of thyrotomy and cordectomy and in three followed by
x-ray therapy in one and a laryngectomy in one. Three had irradia-
tion for the laryngeal primary; in one the tumor had been considered
inoperable, one refused surgery but required a laryngectomy five
months later for residual laryngeal carcinoma and one had a lesion
that appeared suitable for radiation therapy but he required a laryn-
gectomy and a radical neck dissection a year later. In the remaining
five patients the therapy of the primary laryngeal tumor was a total
laryngectomy in three, a laryngectomy and unilateral neck dissection
in one and a laryngectomy and bilateral neck dissection in the other.
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The therapy of the second primary, the bronchogenic carcinoma,
in the 11 patients in whom the laryngeal tumor preceded the broncho-
genic carcinoma, was as follows: In five only palliation was possible
and consisted of nitrogen mustard and irradiation; no therapy was
possible in a sixth. All six have died with metastases of the bronchial
lesions and without evidence of local or regional recurrence of their
laryngeal lesions. Pneumonectomies were performed on three, each of
whom had had a laryngectomy. A lobectomy was performed on one
patient who had had a previous laryngectomy and radical neck dis-
section. A partial lobectomy and rib resection for invasive carcinoma
was performed on the eleventh patient who had had a thyrotomy
and cordectomy followed by radiation six and one-half years before.

Two of the three whose bronchogenic lesion preceded the laryn-
geal cancer were treated for the first primary by pneumonectomy;
the third whose lesion originated at the tracheal bifurcation and
advanced to the bronchi was treated by local resection and irradiation.
The second or laryngeal carcinoma was untreated in two; in one the
laryngeal carcinoma was an incidental pre-terminal finding and the
second refused therapy and was lost to follow-up. The laryngeal
lesion in the third patient was far advanced with regional metastases
when the diagnosis was established and only palliative irradiation was
possible because of his poor general condition.

The two patients in whom the lesions were found simultaneously,
one had a lobectomy and one a total pneumonectomy, the laryngeal
surgery in each being performed one month later. One had had an
inoperable carcinoma of the base of the tongue treated by radon seed
implantation and bilateral neck dissection nine years previously. He
has no evidence of residual or metastatic carcinoma from either of the
three primary lesions. The second had a pneumonectomy and one
month later a laryngectomy and radical neck dissection. Three weeks
later a neck dissection was performed on the opposite side.

The sixteen cases of primary carcinoma in both the larynx and
tracheobronchial tree herein presented support the evidence of organ
susceptibility to cancer. They demonstrate, too, the far more serious
malignant potential of bronchogenic carcinoma than cancer of the
larynx. And finally, this study emphasizes the statement that the
most serious pre-cancerous lesion is cancer.'”

700 N. MicHIGAN AVE.
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DISCUSSION

Dr. F. JounsoN PurnNey (Philadelphia): The increase in the absolute number
of cases of multiple primary carcinoma as well as the frequency of occurrence
probably rightly reflects the general longer survival rate after treatment for cancer,
which has permitted more patients to live long enough to develop a second primary
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tumor. These studies of Dr. Holinger and others suggest that the existence of one
malignancy implies a greater chance for the development of another lesion. Recent
experimental work by McLaughlin indicates that some as yet unidentified substance
in the blood sera of cancer patients is capable of increasing cancer susceptibility.

The old concept of carcinoma as a single neoplasm intruding itself in otherwise
normal tissue is no longer tenable, for the carcinogenic process may involve a large
part or all of a given tissue with clinically evident carcinoma occurring primarily
at one particular site. This is illustrated in laryngeal cancer when gross involvement
is limited to one vocal cord, yet microscopic areas of carcinoma in situ are found
in the opposite vocal cord far removed from the obvious lesion. The current view
has been expressed effectively by Willis who pointed out that the carcinogenic
stimuli are applied not to one cell or one small group of cells, but to a more or less
extensive area of epithelial tissue. All the epithelium is acted upon similarly though
not equally. Neoplasm commences where the stimulus has been maximal, but the
neoplastic response may later be manifested by tissue that was subjected to the same
original stimulus.

Since there is no reliable clinical means of distinguishing a second primary lesion
from solitary metastasis exploration and biopsy are necessary, and the assumption
that one tumor is metastatic cannot be made without definite histologic proof.
While the majority of workers have agreed that the criteria for multiple primary
malignancy established by Warren and Gates as indicated by Dr. Holinger are
practical and realistic, it is not easy to determine whether each of the tumors is
distinct and separate histologically unless they originate from different underlying
cell types, as squamous and glandular epithelium. Histologically primary and meta-
static tumors may depart so markedly from each other that identification of the cell
type is unreliable. Some tumors may exhibit function in the metastatic site and
not the primary or vice versa, notably islet cell tumors of the pancreas. It is this
variation in the cells that makes it extremely difficult to differentiate a metastatic
from a second primary tumor. It should also be pointed out that in the same
tumor one may find areas typical of adenocarcinoma and other areas with typical
epithelial pearls.

About five years ago a review of 1442 patients with carcinoma of the larynx
at Jefferson Hospital revealed that approximately 49, had two or more primary
lesions. In reviewing the statistics at the same institution over the past three years
there were 10 out of 328 cases (3.29%) with carcinoma of the larynx that had
other primary neoplasms outside the larynx. This somewhat lower than average
percentage may be due to the fact that 3 years is not a sufficient time lapse for
the development of a second primary. The histologic criteria of our pathologists
have been rather strict particularly in regards to the lungs, and in only 3 of the 10
cases was the second primary considered to be in the lung.

The other primary areas were bladder (2), breast, rectum, tongue, abdominal
Hodgkins and stomach. An additional 6 cases developed pulmonary malignancy
following laryngectomy fo rcancer, but these were considered metastatic. During
this same period there were 588 cases of bronchogenic carcinoma with no concurrent
or subsequent primary lesion in the larynx.

This presentation has not only added to the scarcity of reported cases of multiple
primary malignant tumors involving the larynx and lung, but also reemphasized
that cancer patients have a predisposition to more cancer. After definitive treatment
one cannot be content with checking for recurrence or metastasis, but the possibility
of a separate lesion developing in other tissues should not be overlooked.
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Dr. CuARLES M. Norris . (Philadelphia): This review by Dr. Holinger and
his colleagues has been a very informative one on a subject which still has some
controversial aspects. During the years 1940 to ’53, at the Jackson Clinic, carci-
noma of the lung was observed concurrently or subsequently in 15 cases of cancer
of the larynx, and as Dr. Holinger and Dr. Putney have both emphasized, to deter-
mine with certainty whether these lesions in the lung are primary or metastatic,
in our experience, as well as in that of others, has been difficult.

Insisting on the requirement of a different histologic type of course is not
of great help because of the great frequency with which the squamous cell carcinoma
occurs in both areas. In seven of these cases (two of recurrence following laryn-
gectomy, 3 of cervical node metastases following laryngectomy and 2 in which
laryngectomy and radical neck dissection had shown positive nodes), the interval
to the appearance of the pulmonary lesion was less than six months. It seemed quite
logical that these could be assumed to be metastatic, the probable route being by
way of the cervical lymphatics, subclavian, innominate vein, right heart and pul-
monary artery.

In the other 8 cases which were also considered as failures statistically, death
due to the pulmonary lesions ensued without recurrence or metastasis in the neck.
The lung carcinoma in these cases may have been primary, since isolated metastasis
to the lung would seem unusual without cervical node metastasis or local recurrence.

In 2-cases in this group multiple nodules suggestive of blood-borne metastasis
were found on x-ray and in the remaining 6 a single tumor-like density was found
in 4 and lobar atelectasis in 2. Three of these lesions involved the right upper,
2 the left upper and 1 the left lower. Despite the theoretical possibility of mucosal
implantation in these 6 cases, the distribution of the lesions does not favor such an
hypothesis because of the predilection for the upper portions of the lungs in 5 of
these 6 cases.

It might be of interest to recall Auerbach’s work on the occurrence of multiple
foci of carcinoma-in-situ and actual invasive carcinoma in the tracheal-bronchial
tree in autopsy cases of bronchiogenic carcinoma and it might be speculated that
this same multicentric potential may occur in the entire lower respiratory tract.

The question of implantation is, I think, of particular interest and I would
be very much interested in hearing Dr. Holinger’s ideas about this, because it has
direct implication on the use of endotracheal anesthesia at the time of laryngectomy
or radical neck dissection, particularly if the endotracheal tube is put through the
larynx. Ormerod and others have felt this is a hazardous procedure, and that the
risk of implantation in the lower respiratory tract might be a very real one.

Dr. AnpeErsoN C. Hieping (Duluth): T would like to ask Dr. Holinger how
many of these 16 individuals were smokers. One, for whom the history was given,
was a smoker. I would like to emphasize what Dr. Putney said about the exposure
of the whole epithelium. If you recall the physiology of the ciliary stream and
the deposition of air pollutants in the mucous blanket, you can easily understand
how this would be. The whole stream flows along from the respiratory bronchus
to the esophagus and, on the way, meets obstructions, especially in the root of the
lung, where, among the primary bronchi, there are apt to be squamous islands, over
which the mucous blanket must be dragged. The bronchial openings also act as
obstructions around which the mucous blanket must be maneuvered. In the trachea,
there is no particular obstruction; it flows along smoothly and malignancy here is
rare. (It should be kept in mind that during this time of drainage, the broncho-
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genic contaminant is in the mucous blanket.) The next obstruction the mucous
blanket encounters is the vocal cords. That portion which flows up the posterior
surface of the trachea flows out, without obstruction, to the esophagus; that on the
anterior surface comes up against the squamous epithelium on the edge of the vocal
cord, and here it ceases its upward progress, changes direction at right angles, and
flows posteriorly, dragging and bumping along the margin of the squamous epithe-
lium, to the arytenoids, where it flows on out. At the anterior commissure, it comes
to a dead stop and then must change direction at right angles, and be torn asunder.

One would, therefore, expect most malignancies to be right at the margin of
the vocal cord on the inferior surface, and I think this is true. One would expect
most to be in the anterior portion of the cord, and, as Dr. Tucker said yesterday,
this seems to be true. One would expect to find the greatest activity in the malig-
nancy, as indicated for instance by mitotic figures, in the anterior portion of the
tumor, and Multanen has found this to be true.

Dr. Paur H. HorLinger (Chicago) (closing): I want to thank Dr. Putney,
Dr. Norris and Dr. Hilding for adding significant points to this discussion of a
problem that has come to mean much to us in the examination of our patients
in the post laryngectomy follow-up clinic.

Dr. Hilding’s remark about the smokers is based on his work which is so
well known and so well documented. I am afraid that I can’t give, accurately,
the smoking habits of the 16 patients that we reported. We tried to do this but
our records do not indicate their smoking habits. Most of them were smokers but
information as to how much they smoked and for how long we do not have. How-
ever, Dr. Wynder who has done such excellent statistical work on this problem,
mentioned that the cases of double primaries in the respiratory tract that they had
examined were in the group of the heaviest smokers in their recorded series; so this
does seem to have significance.

Dr. Norris added important points to the discussion; the possibility of implan-
tation is one that we have long felt was a possible factor, and we routinely have
done the tracheotomy first under local anesthesia and then the laryngectomy after
the intratracheal tube has been introduced through the tracheostomy. This is in
lieu of introducing the intratracheal tube through the larynx as I believe Dr. McCall
showed in his motion picture yesterday. This avoids passing the intratracheal tube
through the tumor.

Both Dr. Norris’s and Dr. Putney’s remarks with regard to histology are very
well taken. From our review of these cases, we cannot with absolute certainty say
that in each patient the lesions were entirely dissimilar. What we have to come back
to is that this is respiratory epithelium. The small cell carcinomas and the squamous
cell carcinomas of the lung and of the larynx have such gradations that it is often
difficult to say that one is an absolutely distinct tumor from the other. The ana-
tomical description of the lesion is important. The clinical course in these 16 cases
has demonstrated that these were separate laryngeal and bronchogenic lesions that
had to be handled clinically as either primary bronchogenic lesions that had to be
handled clinically as either primary bronchogenic carcinoma by pneumonectomy,
lobectomy, and so forth, or in the laryngeal lesion by fissure or laryngectomy; in
other words, two separate lesions rather than as multiple lesions of a single primary
which might have been due to blood stream metastases.

So far as implantation is concerned this, of course, is still a possibility which
we cannot prove, one way or the other.



DEFICITS IN IRRADIATION THERAPY FOR
CARCINOMA OF THE LARYNX

FOLLOWED BY SURGERY

Hereert H. Harris, M.D.

Houston, TEXx.

Undoubtedly, there is some deficit in the expected end results
when carcinoma of the larynx is treated by irradiation therapy and
surgery is performed later. In all instances, surgery is done either
because of irradiation necrosis, or incomplete control of the cancer.
With the exception of some cases of far advanced cancer and those
with metastasis, many cases treated by irradiation could likely have
been treated by partial laryngectomy, total laryngectomy, or laryngec-
tomy combined with radical neck dissection as the initial treatment.
Some of these patients are treated by irradiation by choice of the
laryngologist, and others at the request of the patient. Whenever
tissues are subjected to irradiation, the capacity of the tissues to re-
cover after surgical procedures is diminished.

Irradiation therapy for small cancers of the larynx, especially
those of the true cords, is a recognized treatment today.'® In some
instances, irradiation therapy gives an over-all better result than does
surgery. This depends to some degree on the ability of the surgeon,
or the roentgen therapist, on the choice of treatment in relation to
the grade of the cancer, the size of the lesion, and whether it is ex-
ophytic, or infiltrating. In some instances, for a few selected cases,
surgeons prefer irradiation therapy of the lesion followed by surgery.

This paper is presented with several things in mind. In the last
few years some very good papers have been presented regarding this
subject.®® I wish to add to this so that an accumulation of cases

From the Department of Otolaryngology, Baylor University College of Med-

icine.
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may give us a better understanding, and make our selection of therapy
be based on the individual case related to anatomy, pathology and
physiology. There are several questions which I hope to answer in a
review of these cases: What effect does the size of the field of irradia-
tion have to do with future surgery of this area? Just what are the
expected deficits as far as the cure of cancer is concerned when irradia-
tion fails and surgery is done? What complications are to be expected
in these cases? Since many of my cases have not survived five years
following therapy, no conclusions can be drawn from actual survivals,
but, must be based on experience and projected results.

The 23 cases, to be presented in group analysis, were from a series
of 286 cancers of the larynx (Table I) treated since 1947, in four
different institutions associated with the teaching program at Baylor
University College of Medicine. Two types of radiation therapy were
used: 220 K.V. (conventional apparatus), and 2 M.E.V. (Van de
Graaff - electrostatic generator type). Though two or more therapists
treated the cases using 220 K. V., the technique was essentially the same
except for the size of the field and the variation of the dosage. All
received 36 treatments over a period of approximately six weeks.

Those treated with 2 M.E.V. therapy were treated by the same
therapist but were treated for a four-week period, or approximately
20 treatments over 28 elapsed days. They were given a smaller total
dosage than the ones receiving treatment over a six-week period.

One hundred and twenty-four cases were operated upon either
by laryngofissure, hemilaryngectomy, or laryngectomy with and with-
out radical neck dissection. Forty-five cases had major surgical proce-
dures and were irradiated because of local recurrence, or as an adjunct
one month following surgery.

Twenty cases of early cordal lesion (limited in size to less than
1 cm in any direction and without fixation) were treated by either
220 K.V. or 2 M.E.V. therapy. Most of these cases were treated on
the physician’s recommendation.

Sixty-four cases were treated by either 220 K.V. or 2 M.E.V.
irradiation. These were either considered to be lesions too large for
surgery with distant metastasis or they refused surgery and accepted
irradiation therapy as an alternate type of treatment.
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TABLE 1
CASES OF
CANCER OF
LARYNX
Number of cases reviewed in this series 286
Number of patients operated by laryngofissure,
hemilaryngectmoy, laryngectomy with and without radical neck
dissection and /or pharyngectomy and/or cervical esophagectomy 124
Number of patients operated by various
major surgical procedures followed by irradiation
because of local recurrence or as an adjunct one month after surgery 45
Number of cases of early cordal
lesions or small lesions elsewhere in the larynx treated by x-ray 20
Number of patients
treated by x-ray because they were inoperable or refused surgery 64
Number of cases that
received x-ray treatment and later had some type of neck surgery 23
Number of patients
who refused treatment or in whom cancer was too far advanced 11

Eleven cases were not treated either because they refused all types
of treatment or were considered so far advanced that surgery or irra-
diation would be of no value.

Actually, then, the 23 cases operated upon following irradiation
were from a group of 110 cases initially receiving x-ray therapy.

For the purpose of discussion, these 23 cases treated initially by
irradiation therapy and later operated upon will be divided into four
groups:

1. Cases of early carcinoma of the larynx less than 1 cm in any
one direction, and without fixation (Table II).

2. Cases of advanced carcinoma of the larynx involving the true
cords and endolarynx, larger than 1 cm and with fixation (Table III).

3. Cases of advanced carcinoma of the pyriform sinus, 2 cm or
larger, but without metastasis (Table IV).

4. Cases of advanced carcinoma of the vallecula and epiglottis

(Table ¥):
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In group one, there are a total of 8 cases; all but one was of the
true vocal cords. The one exception was a small lesion of the lateral
wall of the pyriform sinus discovered accidentally. It might be noted
that all of these were keratinizing type, or tumors well differentiated.
The response to healing following surgery was about the same when
220 K.V. therapy was given as compared to 2 M.E.V.

Two were operated by laryngofissure and four by laryngectomy
without complications. One was operated for a metastasis to the
thyroid gland but there was no evidence of carcinoma in the larynx
at postmortem. No doubt, the metastasis was present prior to therapy
and would not have been altered by the type of surgery likely recom-
mended. In one instance, a small pyriform sinus lesion was treated
successfully by irradiaiton. Four months later a radical neck dissec-
tion was done for cervical node metastasis; prompt healing occurred.
The disturbing complication was the marked edema of the larynx
finally requiring a tracheotomy. Because of the persistent edema,
decannulation was not accomplished for five months.

It might be noted that in no instance was the field of radiation
larger than 6x8 cm and the amount of irradiation given was considered
a cancercidal dose. All patients were given radiation therapy on the
recommendation of the surgeon.

In the second group (Table III), there were eight cases, all with
more advanced lesions, all involving the true cords and adjacent areas
of the endo-larynx. Of these, four had wide field laryngectomy and
four had laryngectomy with radical neck dissection. None of these
showed clinical metastasis to the neck, but the radical neck dissection
was done for subclinical metastasis. Four of the cases healed without
complications and four developed fistulas, one in 12 days and the other
in four weeks. In the one instance where the fistula developed in 12
days, the specimen showed no evidence of carcinoma but there was
necrosis of the cartilage. Although the fistula was small, it required
two small surgical procedures and ten months for complete healing.
In the other case, the fistula healed spontaneously after one month.

In the other two cases, the lesion was more extensive than antici-
pated, and the fistula with necrosis and residual carcinoma resulted
in death. In all of these cases, the field of irradiation was only slightly
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larger than in the preceding eight cases, but the complications were
greater.

It might be noted that all of these patients were irradiated at the
patient’s request. Only two of the cases have expired and, in the
others, three to ten years have elapsed since the surgery was performed
and there is no evidence of local recurrence.

In the third group (Table IV), only four cases of advanced pyri-
form sinus lesions were treated by irradiation, and all were treated
by irradiation at the request of the patient. In three, a laryngectomy
was performed, and in one a laryngectomy and radical neck dissection.
Three expired within the first year. One, of a bronchogenic carci-
noma without evidence of neck metastasis; one, with marked radiation
necrosis and metastatic carcinoma beneath the clavicle. The third
case healed well after surgery, but within 2 months developed a fistula,
rupture of the carotid artery, hemaplegia and expired within six
months of debility. No carcinoma was found at postmortem. The
fourth case developed a fistula two weeks after surgery, but it closed
spontaneously. This patient had a parotidectomy and neck dissection
three years before for adenocarcinoma of the parotid gland.

Undoubtedly, in three cases, radiation added to complications
after surgery but, due to metastasis and radionecrosis, only one of
them survived for as long as one year. In the fourth case, there were
no complications; however the patient expired in less than one year
of a primary bronchogenic carcinoma.

In the fourth group (Table V), there were three cases all involv-
ing the epiglottis, the vallecula, and varying portions of the tongue.
Two were irradiated on recommendation of the surgeon, and one on
the patient’s choice. In two there was good local response to irradia-
tion; a radical neck dissection was done later for cervical metastasis.
One died in ten months of generalized metastasis without evidence of
local metastasis, and one is living and well four years later.

In the third case, irradiation was given on the recommendation
of the surgeon; this case showed no evidence of carcinoma six months
following surgery. Due to irradiation necrosis and hemorrhage, a
laryngectomy and partial removal of the posterior third of the tongue
was done. Healing was good for the first six weeks, but infection and
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ulcerations have continued in the pharynx and it is doubtful if the
ulceration will heal, though no fistula has developed.

SUMMARY

Twenty-three cases of carcinoma of the larynx are reported which
have had surgery following irradiation. These have been summarized
into four groups: 1) early lesions of the vocal cords, less than 1 cm
in size; 2) more advanced lesions of the vocal cords and endo-larynx;
3) advanced lesions of the pyriform sinus, 2 cm or larger; 4) advanced
carcinoma of the vallecula and epiglottis.

All cases were given irradiation using a port as small as possible,
keeping in mind that surgery might be done later. In none of the
cases was a larger port than 8x10 cm used. In all cases a therapeutic
dose of irradiation was given. In those cases where 220 K.V. was
used, 36 treatments were given over a period of six weeks; the total
tumor dose varied between 6000 R and 7000 R. When 2 M.E.V.
was used and 20 treatments given, over 28 elapsed days, the tumor
dosage varied between 5000 R and 6000 R.

CONCLUSIONS

1. The complications as a result of irradiation except in three
cases was not great. It is doubtful if the end results would have been
better had surgery been performed initially on those where irradiation
necrosis took place.

2. The one striking observation is the rather high rate either
recurrence, or lack of response to irradiation in the cases of group
one. Here there was recurrence or lack of response in seven of twenty
cases, and all of these showed well-differentiated carcinoma. In only
two could a laryngectomy be averted. Though only one case has been
lost in this group, it is likely death would have occurred had surgery
been done initially. There is some deficit here, since a laryngectomy
was done in four cases. Laryngectomy may have been prevented in
these had a laryngofissure been done initially.

In the second group of cases, all should have had surgery by
laryngectomy as the initial treatment, but in only one instance was
it felt that surgery might have prevented death had a laryngectomy
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been the initial treatment. = The morbidity was relatively high in
those who survived, because of complications which likely would
not have developed had surgery been the initial treatment.

Except in two cases, in the third and fourth groups comprising
seven cases, the patient chose irradiation. The end results have been
poor and there has been complications in 50 per cent of the cases.
In only two were they of such magnitude that pedicle flaps should
have been done. Due to other factors, such as the general condition
of the patient and distant metastasis, this was not carried out.

Finally, the deficits have not been great in cases of irradiation
of the larynx followed by surgery, but it is certainly apparent that
the larger the tumor and the field of irradiation the more likely com-
plications will result if surgery follows the irradiation. In these cases,
had the proper type of surgery been done initially three of the cases
should have recovered, had not time been lost between the x-ray ther-
apy and surgery.

One should weigh carefully the early lesions of the vocal cord
in the well-differentiated cancer. Surgery should be considered since
laryngectomy may be averted in some. :

When irradiation is considered in advanced, but not inoperable,
lesions, they should be considered future surgical candidates. By
using as small a port as possible, when surgery does follow irradiation
it certainly helps in the prevention of complications.

There seemingly is little or no difference in the response of the
tissues to surgery when 220 K.V. as against 2 M.E.V. when the tumor
dose remains the same, or a comparable dose is given depending on
the number of elapsed days and the total number of treatments.

907 HERMANN PROFEsSIONAL BuUILDING
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DISCUSSION

Dr. Joun J. ConrLEY (New York): Doctor Harris has raised the question of
the therapeutic and physiological effects of irradiation upon a wound that has under-
gone surgery. The incidence of complications under these circumstances appears to
be in direct proportion to the size of the port used for the purposes of irradiation,
the character and amount of dosage administered and the time interval lapsing be-
tween the therapy and the surgical act. Obviously a smaller port creates less tissue
damage and consequently permits better healing of the wound. Minimal dosage of
irradiation also contributes to less tissue damage and better healing of the wound.
A short interval following irradiation does not permit the severe atrophy and fibrosis
to occur that requires from one to two years for its full effect and consequently
would not have a serious effect upon healing. When these three specific factors,
however, are extended in a major and aggressive therapeutic attempt with irradia-
tion the potential wound damage is serious.

There is a direct relationship between the size of the operation and the effect
on the postirradiated tissue bed. It is reasonable that a small surgical wound has
a better opportunity of healing than a composite resection of one or more organs
exposing a potentially infected glottis or oral cavity associated with removal of
organs and the exposure of vital tissue areas.

There is a slight to moderate deficit in the combined treatment associated with
surgical intervention following irradiation failures. This deficit is less when the
lesion is in an exposed area that can be readily examined and treated without great
delay upon the recognition of a recurrence. However, in the inaccessible areas
and in the sites where submucosal extension is a frequent occurrence, one must
accept that the tumor may grow to large proportions without being recognized.
This permits it to become well established locally and also to have more time for
regional and systemic spread.

It is conceivable that there should be no deficit in the combined treatment of
irradiation and elective surgery on the irradiated area and the regional bed. This
implies that the area is operated electively whether there is obvious residual tumefac-
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tion or not. Indeed it is possible under these circumstances that some augmentation
of the salvage rate may occur. There is always the inevitable factor, however, that
surgery will be performed in areas where tumefaction has been destroyed by the
irradiation and the patient is essentially an irradiation cure. How these various
combinations of circumstances will balance themselves out in the final statistical
analysis is yet to be seen.

It is a curious feature in this report that there were approximately 309, failures
for cancer of the glottis that measured less than 1 cm in diameter. Perhaps Doctor
Harris can give us his specific views on this statistic.

I feel that Doctor Harris’ paper would have greater significance in other areas
if it could be indicated how many superglottic and hypopharyngeal cancers were
treated with irradiation initially, how many were cured and what the relative per-
centage of local and regional failure was, before the selection of the fifteen cases
in these areas that underwent surgical intervention following x-ray failure.

Dr. JosepH P. Atkins (Philadelphia): I would like very much to compliment
Dr. Harris on this interesting presentation. He has certainly accomplished what
he set out to do. This addition to the reported cases will help us achieve a deeper
understanding of the factors involved in the selection of treatment. The most in-
formative results have to do with his first two groups, chiefly because they are
the larger groups. Group 3, indicating poor results in a group of 4 cases of pyriform
sinus lesions, is not out of line with the rather general experience that these are
difficult cases to cure. In Group 4, the loss of one of 3 cases of lesions of the epi-
glottis and indeterminate results in the other 2 is also not out of line with clinical
experience, particularly the difficulties that Dr. Harris encountered with post- 1rrad1—
ation necrosis, fistula, and hemorrhage.

With regard to early carcinoma of the larynx, I understand from his figures
that he has resorted to surgery following irradiation in 8 of 20 cases. This experi-
ence differs from ours which consists of 32 cases of this type in which 4 required
subsequent surgical intervention. It has been a policy in our Department to reserve
irradiation for the older age groups with a dividing line at a physiologic age of
about 65. I notice that all except one of Dr. Harris’ patients who required further
surgery were in the under-65 age group. I am not sure how large a total group
is represented by the 8 cases of more extensive intralaryngeal lesions requiring sup-
plementary surgical care, but I note again that while this group is slightly older,
only one of them is over 65. We have preferred not to use irradiation in younger
patients to avoid the situation of a patient living for a long time with heavily
irradiated tissue in his body because of the well-recognized late complications that
can occur in heavily irradiated tissue.

The principal problem that one encounters in evaluating any results in cancer
is that we do not have satisfactory means of evaluating the destructive potentialities
of the tumor. If there were some crude measure of a tumor’s destructive potentiality,
an evaluation of the results in any given case would be more meaningful. At the
Hospital of the University of Pennsylvania, Dr. Collier and his associates in 1958
made a survey of our bronchogenic carcinomas.* In this study, the observation was
made that those tumors which histologically show blood vessel invasion were asso-

* Collier, Frederick C.; Enterline, Horatio; Kyle, Robert; Tristan, Theodore;
Greening, Roy: The Prognostlc Implication of Vascular Iy Gon i Prlmqry Carci-
nomas of the Lung. A.M.A. Arch. Path. 66:594-603 (Oct.) 1958.
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ciated with a very high percentage of poor results and that most of the salvage was
accomplished in that group of tumors showing no evidence of blood vessel invasion.
We have been watching this observation in our laryngeal tumors and, after reading
Dr. Harris’ paper, we made a very sketchy review of our cases. In those pathologic
reports in which it was noted whether or not blood vessel invasion was present, we
compiled 23 cases. Blood vessel invasion was observed in 11 tumors and was absent
ot 70

(Slide) Of the group with blood vessel invasion, 5 are dead and 6 are still
alive. Only one of this group of 6 is more than one year postoperative and that
patient has lived for three years and eight months, during which time he has been
treated by irradiation, radical neck dissection, and laryngectomy with partial hypo-
pharyngectomy. He is apparently tumor free at this moment, six months after
laryngectomy and hypopharyngectomy. Of the 12 without blood vessel invasion,
10 are alive and 2 died presumably without tumor from other causes.

This group in which we have follow-ups as long as fourteen years includes
only one patient who is less than one year postoperative. Two of this group are
believed to be not free of tumor. I would not suggest that these figures are an
accurate picture of all our laryngeal cancers because we have not subjected them
to a systematic review with regard to this point, but qualitatively these results are
sufficiently in harmony with our findings in bronchogenic cancer that it may have
some validity and I am hopeful that some means such as this may be available to
evaluate not only the results of treatment but the malignancy potential of tumors.

I hope that Dr. Harris will report to us further as the experience with this
group of cases ripens. I have enjoyed his paper very much and appreciate the privi-
lege of being permitted to discuss it.

Dr. HerBERT Harris (Houston) (closing): I want to thank both Dr. Conley
and Dr. Atkins for being so kind in their discussion and certainly so helpful in
perhaps enabling you better to understand what I was trying to get over.

I certainly agree with what Dr. Conley has said, that tumors elsewhere than
on the vocal cord are unpredictable in their growth, their rate of growth, and the
extensiveness of them. You will notice that it was only in the lesions of the epi-
glottis and tongue that we recommended irradiation therapy.

I was a little disturbed when I saw just how poor our irradiation results were
in early cordal lesions, perhaps 60-65%. I felt perhaps our radiologist was slipping,
and then I heard Dr. Lederman from England speak just a couple of weeks ago.
His results were somewhere around that figure. Then I also recently heard Dr.
William McComb of the M. D. Anderson Hospital talk, and his five-year survivals
are about 709,. Dr. Gilbert Fletcher, whom I think you would all recognize as
a capable therapist, does all his therapy. So, I don’t feel quite so badly with our
results after all.

Many of these lesions were almost leukoplakia or Grade I, possible Grade 11, if
you wished to grade them according to Broder’s. This may make some difference
in the response. We were taught years ago that the lower the grade, the less respon-
sive is the tumor to the x-ray therapy.

I certainly feel that I prefer, where possible, surgery and then irradiation,
rather than irradiation and then surgery. I don’t know that anyone has ever
definitely worked out which is the better.
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I have purposely stayed away from statistics. I felt that this small group of
cases would not lend itself to very good statistical data and would not be very much
help in really drawing definite conclusion.

I have not thought much in regard to the age of the patients, as Dr. Atkins
has suggested, as related to surgery or irradiation. I think possibly it might be
worthwhile to study this further.

Although our radiologist has felt he could do a good job in early lesion, I may
further evaluate our group of cases and find out why we are not getting better
results. Ideally one is supposed to get about 85-90 per cent cures with laryngo-
fissure. If we are getting only 65 per cent with irradiation, perhaps we should go
back and see if that be true and reconsider the type of therapy recommended.

Tumors invading blood vessels should be re-evaluated and restudied. Perhaps
this is the reason we see these large tumors of the neck and patients who die of
tumors without metastasis elsewhere in the body. These types of tumors may not
invade blood vessels. Why some tumors will invade blood vessels and these patients
die from hemorrhage with only local lesions, I think should be studied enthusias-

tically.
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FRONTAL SINUS OPERATION

FIVE YEARS EXPERIENCE

R. L. GoopaLE, M.D.
W. W. MoNTGOMERY, M.D.

Boston, Mass.

The anterior osteoplastic approach to frontal sinus surgery has
been previously described by Schonborn' and Brieger® in 1894 and
1895 respectively. It was later modified by Winkler,® Beck,* Hoff-
man,’ Bergara,®® Tato,” Gibson and Walker,'® and Macbeth.'* In the
course of the many years which have elapsed since Schonborn and
Brieger first suggested such an operation, much has happened to im-
prove our surgical techniques. We have the benefit of antibiotic con-
trol of infection and we also have electrically operated instruments
which make it much easier to cut a neat bone flap and thus obtain
a precise reapproximation.

The purpose of this paper is to report our experiences with this
procedure during the last five years at the Massachusetts Eye and Ear
Infirmary, based on a “follow-up” study of our cases, some of whom
have been previously presented in earlier articles.’®™*

Those of us who have been brought up in the technique of the
transorbital approach to the frontal sinus have believed that in order
to obtain a successful result, one should consider that the frontal
sinus, the ethmoid and the sphenoid were a system of sinus cavities
and that a very thorough cleaning out of all this area was essential
to obtain a successful result. However, in the transfrontal approach,
one treats the frontal sinus as a separate entity for the purposes of
this operation. If the ethmoid also is to be operated upon, this can
be done, as others have pointed out previously, by means of a trans-
antral, combined transantral and intranasal or as in some of the cases
to be reported by a transfrontal approach. The authors have found
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many cases also in which the ethmoid was not at all involved and in
which the frontal sinus alone was affected. Of course, this would be
the most favorable type for this operation.

The authors have felt that there were factors which were inherent
in the transorbital approach, which tended to defeat its purpose.
Stated briefly: in destroying the orbital wall, separating the nose
from the orbit, the nasofrontal duct was also destroyed together with
its lining membrane. In too many cases, which were followed over
a period of years by several of the Staff'®!® of the Massachusetts Eye
and Ear Infirmary, it was found the fibrosis which formed in the
region of the new surgical nasofrontal duct prevented drainage from
the sinus. In fact, there were too many occasions for secondary oper-
ations in our series to make one feel really happy about this procedure.
The studies of Walsh'” and Hilding'® show that the mucous membrane
which lines the nasofrontal duct exerts a very positive drag on the
mucous mantle within the sinus and that it is this movement of the
mucus propelled by the cilia which is a most important factor in
removing secretion from the sinus, and therefore not only the bony
duct, but its mucosal lining should be preserved in cases not suitable
for ablation. :

Where there is structural abnormality in the sinus, such as oste-
oma, fronto-ethmoid cell narrowing, the nasofrontal duct, or muco-
cele or pyocele, the situation is an ideal one for the osteoplastic ap-
proach as it permits the removal of the pathology and entails no
interference with the normal membrane which lies within the sinus
nor with the nasofrontal duct. This technique is comparable to open-
ing the lid of a box, removing an object from within it and closing
the box. There is no destruction of anatomical boundaries nor inter-
ference with the physiology of the sinus membrane.

This approach lends itself equally well to the eradication of
severe chronic disease in which there is no hope for restoring the
mucous membrane to a normal condition and where there is no possi-
bility of preserving or reconstructing a nasofrontal duct. In former
times, the authors used the destructive technique of Riedel'® which
removed the anterior wall and the floor and the entire mucosal lining
and collapsed the soft tissues of the anterior wall of the forehead
against the posterior wall. Although this was a disfiguring operation,
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Fig. 1.—Case 1. Mrs. H.C. Postoperative x-rays 1961. This patient
had an autogenous fat implant in the right frontal sinus after removal of
all mucous membrane by curette and electric burr. Note that although the
anterior wall bone flap has healed solidly, the fat implant has not calcified.
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Fig. 2.—Case 4. Four years postoperative, 1961.

it could be repaired very successfully by a secondary plastic insert
of bone from the iliac creat. The anterior approach offers an even
better way of obtaining obliteration without disfigurement. The
anterior wall, after the removal of the pathology, is returned to its
original position thus preserving the normal contours of the forehead.
Likewise, as has just been mentioned, the orbit is not traumatized
surgically. There is no disturbances of the pulley and therefore no



FRONTAL SINUS 179

secondary diplopia, which sometimes occurred in both the Lynch®® and
Riedel™ type of operation. The main points to be considered in the
obliterative operation by the anterior approach are that the mucous
membrane must be completely removed and the nasofrontal duct
occluded. In doing this, the authors use not only the curette to
remove tissue, but also the electric burr whereby the microscopic
remnants of membrane which would often elude the operator as they
were so small, are actually ground away from the bone. In approach-
ing the nasofrontal duct, the membrane is cut away and the lining
of the duct is pushed downward into the nose. The bony walls of
the duct are curetted, they may even be lightly burred to insure
removal of membrane here also. The cavity is then filled with a
small block of fat taken from the abdominal wall, preferably with
some of the rectus aponeurosis attached to it after the techniques of
Bergara®® and Tato.” The fat is trimmed so that it will fit snugly
into the frontal sinus cavity and the anterior wall is then returned
to its original position and the wound closed.

TECHNIQUE

The instruments for this operation include those usually provided
for any radical external frontal sinus operation. The electrically
driven drills and burrs, such as are used in the present day mastoidec-
tomy, and the Stryker saw are essential to this technique. In the
first four cases, the senior author (RLG) used a small circular saw
for cutting the osteoplastic flap. Subsequently, both authors have
used the Stryker saw as there is less danger of the saw cutting soft
tissue. If the frontal sinus is very shallow, or if there should be a
dehiscence of the posterior wall, some damage might be done to the
dura. This danger is obviated by the use of the Stryker saw.

X-rays taken in the lateral, Waters, fluid level, and the frontal
views, give the most accurate estimate of the size and depth of sinus,
the position of pathology within the sinus and also a means for accu-
rately measuring the outline of the sinus. We cut out of the frontal
view film a pattern to show exactly the size and shape of the frontal
sinus. We trim this pattern a little closer so that we may be certain
that it is slightly smaller than the actual sinus. It is sterilized in
aqueous zephiran so it can be handled safely at the time of the oper-
ation by the surgeon. Prior to the incision, this cutout is placed on
the forehead of the patient to coincide exactly with the position of
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the frontal sinus, and a few light scratches are made with the scalpel
in the skin around the periphery of the cutout to help as a guide later
in determining the position for the cut in the bone. The patient is
in a supine position with the forehead in a horizontal plane in order
to obtain the best view of the sinus when the flap is turned down.
The area is sterilized with aqueous zephiran and the patient is draped
in the usual manner as for any frontal sinus surgery. The eyelids on
both sides are sutured in order to protect the eye from accidental
contact with instruments. In our experience, it is best to have the
anesthetist on the patient’s left. The surgeon and his assistants then
are free to move on the right side of the table and to the head of the
table. Later, the view of the cavity from the head of the table is
extremely important as it allows one to look directly downward into
the nasofrontal duct and examine the floor of the frontal sinus most
advantageously. The eyebrows are not shaved. The area of the inci-
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sion is then infiltrated with 2% procaine and 1:50,000 epeneph-
rine to reduce the tendency to bleed. As we all know, there are
many blood vessels in this area and one should have a generous supply
of hemostats to control bleeding. All bleeding must be controlled
before the sinus is opened.

It is a general principle, we believe, that the incision should be
sufficiently long to allow unhampered operating in the field. Too
small an incision means excessive retraction of soft tissues with subse-
quent injury and an inadequate exposure of the frontal sinus so that
later removal of pathology is difficult. We like to carry the incision
from the midline along the upper margin of the eyebrow outward
in a straight line to slightly beyond the outer limit of the frontal
sinus. This incision is carried downward to the periosteum, but great
care is taken not to cut through the periosteum, as it is important to
preserve the blood supply of the bone flap. The soft tissues are then
elevated from the periosteum upward so that an area is exposed some-
what beyond the limits of the frontal sinus. The pattern cut out from
the x-ray is then re-applied and the incision is outlined along the
upper margin of the cutout. A semicircular incision is then made
down to the bone starting from the medial limit of the frontal sinus.
This incision marks the position of the bone cut. With either the
circular saw or the Stryker saw, the bone is then cut through this
incision on the bevel downward in such a way that the bony edges,
when the flap is replaced, will slightly overlap. As one approaches
the medial and lateral ends of this bone cut, one encounters the harder
bone of the supraorbital ridge. This may be cut with the saw or by
the chisel. The chisel is then inserted above through the bone flap
into the frontal sinus and with a gentle lift it is determined whether
the flap is freely movable. Usually it is very movable. It has been
suggested that in turning the flap down, dangerous lines of fracture
might be produced in the roof of the orbit, but in our experience this
bone is so thin that it cracks in a green stick manner without any
displacement whatsoever.

This technique gives the operator complete freedom of choice, at
this point, as to what further procedure he wishes to perform, either
total obliteration with fat implant or the removal of local lesions
within the sinus. It gives him a direct visual approach to the naso-
frontal duct. We have used this approach for the removal of oste-
omata, fronto-ethmoidal cells, pyoceles and mucoceles where the sinus
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Fig. 4.—Case 6. Pre-operative.

is only affected in part. Where the nasofrontal duct with its mem-
brane and the remaining mucous lining of the sinus appeared to be
normal, these areas can be left untouched. In a few cases, we have
operated where a previous Lynch procedure had failed because of
fibrous occlusion of the nasofrontal duct and in a few of these, we
have had to enter the sinus on the opposite side by taking down the
interfrontal septum in order to provide drainage by way of the oppo-
site duct. This has violated the principle, which we were taught, that
we should never open a normal sinus for fear of infecting it. It is

interesting that in our experiences this infection of the opposite side
has not occurred.

Now, if one has to proceed to the removal of the entire mucous
membrane and the complete destruction of the frontal sinus cavity,
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Fig. 5.—Case 6. A.D. Osteoma right frontal sinus. Postoperative
photograph, 1961. Note absence of pre-operative displacement of right eye
by osteoma.

it is quite simple to dissect away all the membrane that can be removed
by curette and periosteal elevator and then grind away the micro-
scopic mucous membrane remnants with the electric burr. As the
sinus is wide open, it is very easy to carry the burr around, under any
overhang, into any crevice and to take down any partial partition and
even to enter the nasofrontal duct to remove the membrane. At this
point, the assistant drops out and changes gown and gloves. With an
entirely fresh set of instruments he makes a small incision in the
abdominal wall, usually in the right or left rectus area and obtains
a block of fat as close to the muscle as possible, preferably with a
little of the rectus muscle aponeurosis. The block should be just large
enough to fill the sinus. The bone flap is turned back into place.
After the fat has been inserted in the cavity, it is generally advisable
to suture the periosteal incision with two or three absorbable sutures.
The soft tissues overlying the periosteum are then returned to place
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Fig. 6.—Case 7. Pre-operative.

and the wound is closed. A light pressure dressing is applied. The
lid sutures are then removed. In all cases, we have found that the
wound heals without complication. In four or five days, the sutures
may be removed and very light dressing applied.

Since our first operation in 1956, the scope of this approach has
been extended to cases of bilateral disease and to cases which had had
intracranial complications.

The first operation that was undertaken was on the 19th of June,
1956. Thirty-one cases have been done by the authors and by other
members of the Massachusetts Eye and Ear Infirmary Staff. We wish
to thank them for an opportunity to include their cases in the over-
all statistics of this series.

When Beck* described his operation in 1908, objections were
raised that there would be considerable danger of causing bone infec-
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Fig. 7.—Case 7. Postoperative, 2 years.

tion, even osteomyelitis, by cutting through the anterior wall of the
frontal sinus and that it would be very difficult if not impossible to
obtain a good approximation of the bone flap subsequently. This
objection has been entirely removed, we believe, by the use of the
electric saw and by cutting the bone on a bevel so that the edges over-
lap slightly when the flap is returned to its original position. The
infections so feared prior to antibiotic treatment, have not appeared
and so far we feel there is no danger from secondary infection. In
two cases, postoperative hematoma occurred both in the frontal area
and in the abdominal wound and required aspiration. However, no
infection occurred and there was no loss of fat from the frontal area
and the wounds eventually healed up without any sign of complica-
tion. In two cases, there was a leakage of the lipoid element of the
fat implant through breakdown of a suture, thus causing a temporary
fistula. Here again, although the recovery was somewhat delayed,
there was no loss of fat stroma and no collapse of the sinus. So far
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Fig. 8.—Case 8.

as can be determined, the fat is still in place although it is minus some
of its lipoid content. The fear of infecting a healthy side by remov-
ing the interfrontal septum has not been substantiated. In two cases
where autogenous fat was used and where x-ray follow-up has been
done for 414 to 5 years, no evidence of calcification has been noted.
Bergara used “‘boilet fat,” probably not autogenous, and reported
calcification. One case is calcifying without tissue implant. Two
cases have been reported at the Massachusetts Eye and Ear Infirmary
with similar spontaneous calcification, one without operation and
another after a Lynch operation.

This report is a follow-up study of six cases by R. L. Goodale
and four cases by W. W. Montgomery. They have been selected from
the series to illustrate the various types of pathology to which this
technique is applicable.
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Fig. 9.—Case 9. Pre-operative x-ray.

REPORT OF CASES

Case 1. Mrs. H.C., aged 36. Patient had had a long history
of frontal headache due to right frontal sinusitis. The x-ray showed
chronic right frontal sinusitis. The rest of the sinuses were clear. A
right Lynch frontal sinusotomy was performed in 1953. In 1955,
she required an incision and drainage for empyema of the right frontal
sinus. On the 19th day of June 1956, an anterior osteoplastic frontal
sinusotomy with an implant of abdominal fat was done. Following
the Lynch operation, she developed diplopia. However, following the
osteoplastic operation, the diplopia was entirely relieved. She has had
no further infection of the frontal sinus. Repeated x-rays to see if
the fat, which was implanted, had calcified in the way that has been
reported by Bergara, so far indicated that it has not occurred. How-
ever, the cavity has remained filled with fat. It is to be noted that
the fat in this case and in subsequent cases to be reported is an autog-
enous tissue and not derived from a tissue bank. This is an oblitera-
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Fig. 10.—Case 9. Lateral x-ray after cranioplasty and removal of
osteoma by osteoplastic approach.

tive procedure. The latest x-ray, on February 11, 1961, shows that
the bone incision is well healed and in good position.

Case 2. Mrs. M.M., aged 57. Patient came into the Massachu-
setts Eye and Ear Infirmary prior to 1950 with a long history of
frontal and maxillary sinus infection. A submucous resection and
bilateral Caldwell Luc operation were done in 1949. A right Lynch
frontal sinusotomy was done in 1950 and again in 1951. As she con-
tinued to have reinfection of the right frontal sinus, an obliterative
procedure was undertaken in 1953 with implant of bone taken from
the iliac crest. Since then, there has been no further trouble with
the right frontal sinus, although a few mucoceles have begun to ap-
pear according to the x-ray. The history of the left frontal sinus
began in 1952 when it became acutely infected requiring a trephine.
Again in 1956, the left frontal sinus became reinfected and another
trephine was undertaken. This was followed by osteoplastic oper-
ation with fat implant on the 8th of November 1956. She has been
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Fig. 11.—Case 9. Postoperative photo.

followed ever since by x-ray and there has been no further infection
of any of her sinuses. The postoperative x-ray in 1960 shows that
there is good approximation of the bone flap and that the cavity is
obliterated with fat. Again there is no evidence of the fat being
transformed into bone.

@ase 3 Mr. €L aged 58, Prior to 1957, patient had had a
right intranasal anterior ethmoidectomy and enlargement of the naso-
frontal duct. Since then, there has been repeated acute exacerbations
of his frontal sinus infection eventuating in a pyocele occupying the
lateral half of the frontal sinus. The floor of the frontal sinus was
displaced downward so that there was considerable diplopia. On the
11th of January 1957, an anterior osteoplastic operation was done.
The pyocele was found to be separated from the medial half of the
sinus by a rather heavy cyst wall. This was removed and pathological
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Figure 12.

tissue in the outer half of the sinus was likewise excised. As the
medial half of the sinus and the nasofrontal duct seemed to be in
good condition, patent and covered with normal membrane, no fur-
ther removal of tissue was done. The downward bulging floor of the
frontal sinus was pushed back into place by pressure from without in
the method recommended by Goodyear.”! Since then, he has had no
further infection of his frontal sinus, no headache, no disturbance of
vision and an anosmia which he had had previously also disappeared.

Case 4. Mrs. P.H., aged 39. She had had repeated attacks of
right frontal sinusitis, a right Lynch frontal sinusotomy was done in
1945. Following this, there were still many attacks of frontal sinusi-
tis. She came to me (RLG) for re-operation on the 18th day of
October 1957. At that time, there was a pyocele in the right frontal
sinus. The floor of the sinus was bulging downward displacing the
upper lid and the interfrontal septum was beginning to bulge into
the left sinus. The flap was turned down revealing a large pyocele
and a dehiscence in the interfrontal septum. The nasofrontal duct



FRONTAL SINUS ; 191

was completely occluded by scar tissue. Pathological membrane was
removed where found and as the perforation already existed into the
left frontal sinus, this was further enlarged by ronguers and burr,
thus converting both sinuses into one cavity which drains now through
the left side. The left frontal sinus has never become infected and
the left nasofrontal duct seems to operate well, doing duty for both
sides. Postoperative x-rays in 1961 show calcification on the right
side which has begun to obliterate the cavity. This is spontaneous
calcification without tissue implant.

Cast 5. Dr. R.E.P., aged 28 years. Acute left frontal sinusitis in
February 1960, required a trephine. In the course of the follow-up x-
ray, it appeared that he had a large osteoma occupying the anterior
portion of the ethmoid, the adjacent frontal sinus and possibly en-
croaching upon the cribriform plate. What did not appear at the time
but was subsequently discovered in reviewing the x-ray, was a very
large fronto-ethmoid cell occupying the entire nasofrontal portion of
the frontal sinus. An osteoplastic operation was done on the second of
March 1960. It was at this time that the fronto-ethmoid cell was
discovered. It was removed. The osteoma, being in a dangerous
area and not actually obstructing the frontal sinus drainage, was not
removed. He has been symtom-free ever since.

Case 6. Dr. A.D., aged 50 years. An osteoma slowly had been
developing in the right supra-orbital area for many years. Eventually
this had encroached on the supra-orbital ridge of his frontal bone and
the roof of the orbit, displacing the eye downward and outward and
consequently causing marked diplopia. Other than this, there were no
symptoms. The x-ray shows a very large osteoma occupying the
entire right frontal sinus and encroaching upon the orbit and the
supra-orbital ridge. Anterior osteoplastic frontal sinusotomy was
done. The osteoma was very large. In removing it, it was necessary
to cut it in two by means of the Stryker saw. Following this, the
osteoma came away very easily. It was found that the floor of the
sinus and the supra-orbital ridge were defective. In spite of this,
there is only slightly depression in this area and in the photograph
there is no notable difference in the two sides. The diplopia has
entirely subsided and the eye is back in its proper position.

Case 7. W.D., a 37-year-old white male, was admitted in 1957
with a three-months history of diplopia and intermittent frontal
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headache. X-rays of his sinuses showed a very large osteoma in the
left frontal sinus which markedly displaced the interfrontal septum
to the right and was encroaching on the cribriform plate. The oste-
oma was removed by the anterior osteoplastic frontal sinusotomy tech-
nique. The sinus was not obliterated with fat because the nasofrontal
duct was patent.

The x-ray demonstrates the outline of the osteoplastic flap and
also the site of origin of the osteoma.

The patient has remained symptom-free for four years.

Case 8. LJ., a 42-year-old woman, had onset of diplopia in
1947 due to a supra-orbital mass depressing the left eye. At this time
a submucous resection of the nasal septum and a left external ethmoid
were carried out. Two months later a left frontal operation was per-
formed by the Lynch method. A revision was necessary one year
later because of recurrent diplopia. In 1957, further revision of this
left radical frontal was done to remove a pyocele in this sinus. Tanta-
lum foil was sutured to the orbital capsule to keep the nasofrontal
duct open. In 1958, the patient was admitted because of a recurrent
pyocele. An anterior osteoplastic frontal sinusotomy was performed.
The bony posterior wall of her frontal sinus was found to be nearly
totally absent. The pyocele was removed intact. The mucous lining
of the osseous walls of the sinus was taken away with a burr. The
bone flap was replaced. There was no communication between the
frontal sinus and the nose. No fat was inserted because the dura
projected anteriorly and completely obliterated the sinus by contact
with the anterior wall. The patient has remained symptom-free since
this time.

Case 9. F.P. This 54-year-old male was admitted in Novem-
ber 1959 to the Neurosurgical Department of the Massachusetts Gen-
eral Hospital with a one-week history of seizure, personality change
and disorientation. X-rays showed a large osteoma in the frontal
sinus which had grown through the posterior wall of the frontal sinus
and into the frontal lobe, where a large encapsulated abscess had
formed. He was operated upon in two stages.

On November 18, 1959, a large frontal lobe abscess was excised
and a portion of the osteoma protruding into the frontal lobe was
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excised by cranioplasty. The dura was covered with a polyethylene
sheet.

On December 30, 1959, the large osteoma was removed by way
of a bilateral anterior osteoplastic frontal sinus procedure. The oste-
oma displaced 33 cc of water. The sinus was obliterated with abdom-
inal fat. The last x-ray shows the patient’s status one year following
this procedure. A recent photograph of the patient shows little de-
formity following this extensive surgery.

Case 10. P.D., a 48-year-old white male, underwent a left
Lynch frontal sinus operation in 1939 for left pansinusitis. Two
months following this procedure bilateral Caldwell Luc and ethmoid-
ectomies were carried out. The patient did fairly well until 1959. A
pyrocele of the left frontal sinus was diagnosed at that time. A revi-
sion was carried out and drainage was established with a portex naso-
frontal tube. In less than one year following this the patient had
developed a mucocele in both frontal sinuses. A bilateral anterior
osteoplastic frontal sinusectomy was performed using abdominal fat
to obliterate. The patient has remained well since this time. Recent
photographs are shown to demonstrate the deformity on the left side
resulting from the Lynch radical frontal sinus procedure and relatively
little deformity on the right following the fat obliteration operation.

SUMMARY

Since 1956, upwards of thirty-one frontal sinus diseases of
various types have been operated upon at the Massachusetts Eye and
Ear Infirmary using the anterior osteoplastic approach. The authors
have presented nine cases describing these conditions. Our conclu-
sions are as follows:

1. This technique is applicable to the removal of localized pathol-
ogy as well as to the obliteration of the frontal sinus.

2. In all cases, the problem of disfigurement has been eliminated.

3. There are distinct advantages in preserving the anatomical
structures of the orbit.

4. In cases where obliteration is not indicated, the nasofrontal
duct and the normal mucous membrane of the sinus can be preserved.
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5. The use of the fat implant has been satisfactory. No secon-
dary infections have occurred, and there has been no necessity for
re-operation in these cases. X-ray evidence indicates that where fat
has been used, this has remained unchanged and osteogenesis or sclerosis
has not obliterated the cavity.

6. There is some evidence that where the entire mucous mem-
brane has been removed without fat implant, osteogenesis does occur
and tends to obliterate the cavity.

7. Removing the interfrontal septum in cases of unilateral disease
has not affected adversely the normal side.

8. This technique has been usued successfully in cases of bilateral
disease and in one case of intracranial complication.

R. L. Goodale is Senior Consulting Surgeon, Massachusetts Eye and Ear Infirm-
ary; W. W. Montgomery is Associate Surgeon, Massachusetts Eye and Ear Infirmary,
and Assistant to Chief of Otolaryngology.
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DISCUSSION

Dr. Harry P. Scuenck (Philadelphia): The anterior osteoplastic approach
to the frontal sinus described by Dr. Goodale and Dr. Montgomery represents a
significant advance in frontal sinus surgery because of its safety, cosmetic acceptabil-
ity and the preservations of the anatomic structures of the orbit. I think you realize
that their technique is precise and that it is based on sound anatomic and surgical
principles. I agree completely with their contention that the frontal sinus should
be considered as a separate entity when surgical intervention is necessary. I believe
that most attacks upon the ethmoidal and the sphenoidal sinuses should be by the
orthodox intranasal route. Separate consideration should be given the frontal sinus.

I think all of us can remember the depressing train of surgical failures, even
after the introduction of antibiotic therapy, that resulted because of obliteration
of the nasofrontal communication which either followed the transorbital approach
or the attack upon the ethmoidal sinuses by way of a transfrontal approach. I have
always believed that a functioning nasofrontal communication must be maintained
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in the absence of obliteration of the frontal sinus and this should be brought about
in every instance if possible.

Dr. Goodale has made advances which will precent poor cosmetic results. There
is no doubt that this type of surgery will prevent marked deformity.

It is always well to have some difference of opinion, and I have always entered
the frontal sinus by way of a small opening below the medial end of the eyebrow
and made as small an opening as possible. This is below the supraorbital ridge and
minimizes possible postoperative deformity. In many instances everything that needs
to be accomplished in the frontal sinus can be accomplished through that opening.
It makes access to the nasofrontal duct opening simple.

Very briefly, a nasofrontal duct can be made to be a permanent channel by
introducing, after the surgical procedure on the frontal sinus, a 10 mm tube, rubber
or plastic, which extends from the frontal sinus to the nasal vestibule. It so
happens that one has to rasp the nasofrontal duct in cases where it is abnormal.
If it isn’t abnormal, then one doesn’t touch it. The nasofrontal duct may be flled
with granulation tissue, polypoid tissue, or it may be encroached upon by cell walls.
In any event, these can all be eliminated by rasping and a tube of this sort inserted.
After six weeks the tube may be withdrawn and the channel is then epithelialized.
Furthermore, through metaplasia the cells remaining in that channel are ciliated
epithelial cells.

The cosmetic result of this procedure is good.

Here is a patient who was operated on for osteomyelitis of the skull and an
osteoma, and the incision is on her left. There is a very inconspicuous scar.

Through this opening one can also remove an osteoma. I admit it is more
difficult than by Dr. Goodale’s technique, because he gets a much wider exposure.
Here is a patient that had a large epidural abscess, successfully drained through such
an opening, and here the opening is shown with a rasp introduced to enlarge the
nasofrontal duct. This shows such a tube in place before it is cut off, with one end
in the frontal sinus and the other cut off in the nasal vestibule.

I also am not convinced about the need for fat implants, but I am perfectly
willing to be convinced. My concept has always been to leave an air-containing
space where the frontal sinus is. I am not concerned about osteogenesis and fibrosis.
This is nature’s barrier against further insults; I think this is a barrier against further
assaults in that area which nature is providing and there may never be further
assaults.

I would hesitate to use a fat implant unless Dr. Goodale can convince me of
a good reason for this.

I would like to go along with the conclusion that one can break down the
interfrontal septum without fear of infecting the sinus on the normal side as long
as one sinus has a normal nasofrontal communication. I think that can be done
with impunity.

I also agree that osteomyelitis no longer follows surgical procedures on the
frontal bone in the presence of infection, because we have the benefit of antibiotic
therapy. I know of no instance where osteomyelitis of the frontal bone has occurred
following frontal sinus surgery during the last decade.
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I want to congratulate Dr. Goodale on the development of a technique that
I am sure I will employ, because it gives better exposure. I am not sure I will
employ it in every instance, but I think it is a real advance and I think that most
of us will benefit by his experience and that of Dr. Montgomery.

Dr. FrRep W. Dixon (Cleveland): 1T think Dr. Goodale is to be commended
on presenting a paper on an almost forgotten field, the paranasal sinuses, and yet
this is a problem that confronts all of us. My great respect for the nasofrontal
duct has led me to approach most of these problems by the intranasal route. In
my hands this has been very satisfactory, so much so that I limit my approach in
surgery on the frontal sinus to osteomyelitis, osteoma, mucocele or malignancy.

Proper ventilation by removing any obstruction intranasally, plus antibiotic
therapy and suction has resolved most of these problems. It is true that some of
them recur sometimes once a year or once every several years, but they have usually
responded to this type of treatment. I have never had, in the intranasal approach,
any closure of the nasofrontal duct or any complication over many years.

There is one question I would like to ask Dr. Goodale and that is, in chronic
cases, what is the criterion that he uses when he abandons the intranasal route and
uses the external approach.

Dr. W. LikeLy SimpsoN (Memphis): It should be understood that correction
of deviated septums and intranasal surgery, such as radical antrum, ethmoid or
sphenoid the exeneration should be done as a curative measure before the usual
external frontal sinus operation. It seems to me the external frontal or the external-
ethmo-spheno frontal operation is a procedure which can be done very satisfactorily
under local anesthesia. The procedure is usually preceded by H.M.C. No. 1 and No.
2; No. 1 - one hour before the operation, and No. 2 - one half hour before the
beginning of the operation. It is not unusual for the patient to awake from the
operation and not know the operation has been done.

Just a word about the naso-frontal duct. If the frontal sinus is badly diseased,
and the entire frontal sinus is to be exenterated, I invariably make an external
incision to the ethmoid and floor of the frontal and remove the entire contents of
the ethmoid region, including the naso-frontal duct, as well as the entire content
of the frontal sinus. If the mucous membrane of the entire area is very carefully
removed, very few complications will occur with later infections in the nose. The
entire area must be thoroughly removed with curettes, cutting burrs and polishing
burrs. Occasionally in the extremely large frontals, it seems to me it is a good
procedure to make a horizontal incision through the skin through the upper extrem-
ity of the frontal sinuses, making an opening through the bony wall, so that the
entire frontal sinus can be viewed directly. In small or medium sized frontal sinuses,
such an incision is not indicated.

I agree with everything Dr. Goodale said except I never have found it necessary
to put anything like fat or tissue of any kind in the frontal sinuses, and I have not
seen a complication from a well-done external frontal in this antibiotic age. I know
before we had antibiotics sometimes we did have complications.

In discussing sinus operations with the residents, I advise them to take two to
four hours for the usual external-ethmo-spheno-frontal sinus operation, so that the
entire contents of these cavities can be thoroughly exenterated.

Dr. Lyman G. RicHarps (Wellesley Hills, Mass.): My impression of this is
that this is a nice, clean neat procedure. What bothers me about it is the assumption
that the pathology is all neatly confined within the frontal sinus.
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Certainly most of the chronic sinusitis I have seen has been in conjunction
with chronic ethmoiditis and I wonder how Dr. Goodale can so comfortably neglect
the idea that there is additional pathology. What about the pathology I have
always found in the ethmoid? Does that still remain in the ethmoid to be taken
care of afterwards separately as another nasal operation, as Dr. Dixon said?

I would like Dr. Goodale to clarify his feeling that he need only to deal with
the frontal sinus and can forget a major, to me, source of infection in the ethmoids
which I have always found concomitant with the infection in the frontal sinus.

Dr. SAMUEL SALINGER (Palm Springs): I would like to say a few words about
fat implants. Dr. Goodale expressed some skepticism with regard to the possibility
of the fat implant becoming infiltrated with osteoid tissue. I call your attention
to the fact that Bergara showed one particular case in which this was proven. Four
years after the operation it became necessary to operate on the opposite frontal
sinus. It was found that the intersinus septum was eroded, so he enlarged the open-
ing and took a biopsy from the previously implanted fat. The slides showed defi-
nitely that a considerable degree of osteogenesis had occurred. So, I have the feeling
that if one will wait long enough the same thing will be observed in Dr. Goodale’s
cases.

DRr. RoBERT L. GoopALE (Boston) (closing): This is just what I had hoped
for; that we would start a discussion.

First of all, in regard to the fat implant, we have followed the suggestions of
our South American colleagues. I talked to Bergara in 1954 when he came up to
Boston and gave a little talk to some of us. I must admit that at that time I had
the same skepticism that probably most of you have felt today. I spoke to Tato in
Puerto Rico two years later and asked him about it. He said that it works very
well. He said, “You can take other tissue, too. You can take fascia lata. You
can take gelfoam; you can take, for instance, sterile blood clot.”

We used fat simply to follow one line of investigation and so far—Ilet me put
it this way—we have had no signs by x-ray of osteogenesis. The one case Dr.
Montgomery had a look at postoperatively did show some fibrosis.

We may, as Dr. Salinger said, find in time that it will calcify. I thought it
was an interesting observation, though, that in the cases we have followed by x-ray,
that so far the fat seems to remain fat, and not become carcified. This might
interest some of the otologists who are using fat in the middle ear. We don’t know
yet what the fate of this fat will be, but so far it has not caused us any anxiety.

I don’t want to give the impression that we are following any orthodoxy about
this, either. We are keeping our minds free and open and we are willing to change
any time. There is no one frontal sinus operation that is applicable to every single
case. Last week I reoperated a “Lynch” sinus done by another man, at his request.
He said, “I wish you would do it and if you want to put in fat, please feel free
to do so.”

When I opened the sinus, I found a little shallow mucocele in the floor. The
rest of the frontal sinus had sclerosed. I decided not to put fat in. Why should
I put it in when there was already a process of sclerosis going on and all that needed
to be done was to remove the mucocele?

So, I want to leave the impression with you that I am not going to do this
in every single case. I want to “play it by ear,” you might say. As I get into the
frontal sinus I will change my pace according to what I find in there.
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In answer to Dr. Grace in regard to tubes in the nasofrontal duct area; I think
we have all tried them with more or less success. The Ingals tube, which was advo-
cated recently by Dr. Goodyear also I believe, is one that has given good results.
As you know, we have tried tantalum. There have been acrylic molds; there have
been portex tubes. Lately we have not had good results with implants of foreign
material. Where T have put tantalum in, in most cases it has done very well. In
some cases somebody took it out and the duct closed immediately.

I feel that when you use a prosthesis to keep the duct open, you are not really
performing an operation that is intrinsically sound. It has a weakness when you
need to put something in to keep it going.

I agree with Dr. Simpson that certainly you want to take care of every other
condition that can have a bearing on the frontal sinus disease. The ones we have
reported and the ones we have used this technique on are those where this has been
done. In many cases operations on the septum, antrum, ethmoid have been done,
and we reserve this operation for selected cases.

As for local anesthesia, I have used a great deal of that. We now have an
anesthesia service that loves to put tubes into the trachea and they do this very
nicely. I think that with this operation, the patient would not enjoy a local anes-
thesia. The saw makes a noise. It isn’t a pleasant sensation to the patient. I think
he would rather be asleep.

As to the nasofrontal duct, we have had a theory, as you know, based on
Mosher’s dictum, that you should not violate its virginity, and we still feel that this
is.an important point. When this nasofrontal duct is traumatized, it can become
stenosed. In this technique, we have scrupulously tried to keep away from the duct
when we want to maintain normal drainage from the sinus.

On the question of obliterating the sinus, I think, where the nasofrontal duct
has been blocked off by scar tissue and perhaps there have been two or three
attempts to reopen this and put tubes in, and for one thing and another, they have
failed, that there is no point in going any further with that kind of operation.
‘We had better obliterate it and be done with it. Do it by whatever method you
prefer.

In reply to Dr. Richards, that we ought to consider surgery of the ethmoid
and the antrum as an essential part of the procedure, I suggest we remember Schae-
fer’s description of the nasofrontal duct and the development of the frontal sinus
from the frontal recess. As he states, there is a discontinuity between the frontal
and ethmoid sinuses in their development. Although clinically in many cases you
will find ethmoiditis, this can be taken care of as a separate procedure. That is
what the South American doctors are doing and are advocating.

It happens that many of the cases we have had have been just solitary frontal
sinus infections. If I had a case where the ethmoids and the frontal sinus were
involved, I would operate them in two stages.

As in all surgical problems, we should fit the procedure to the individual case.
I suggest that the anterior approach gives the surgeon the most favorable oppor-
tunity for dealing with pathology of the frontal sinus.



THE ELECTRONIC SYNCHRON-STROBOSCOPE

ITS VALUE FOR THE PRACTICING LARYNGOLOGIST

Hans von LEpeEn, M.D.

Los ANGELESs, CALIF.

The social and scientific interest in human communications and
the development of mass media during the past decades have directed
increasing attention to the human voice and to the organ of voice
production, the larynx. It would be a pleasure to record that this
interest on the part of the lay public had been accompanied by a
comparable advance in the diagnosis and treatment of laryngeal prob-
lems. However, throughout this period our specialty has been so
attracted to the phenomenal discoveries for the surgical restoration of
hearing, that in our offices we have concentrated mainly on apparatus
for the investigation of the middle and inner ear.

As a result, most of us are still baffled by the disproportion be-
tween vocal symptoms and laryngeal findings. We still use our eyes
for routine visualization of the larynx, although we may realize the
inadequacy of this procedure. How can' the human eye, whose per-
ception is limited to five distinct images per second, evaluate the intri-
cate vibrations of the vocal cords, which occur at speeds of 100, 500,
or 1,000 excursions per second? This physical limitation in turn has
prompted all of us on occasion to advise a patient that there is nothing
the matter with his larynx when it is obvious that there must be some
reason for this hoarseness. Would we be wrong in comparing our
approach to that of an otologist who employed only his visual acumen
in the evaluation of deafness and ignored audiometric and other spe-
cial tests?

The limitations of our vision are shown by a film of a patient with
unilateral vocal cord paralysis. The left vocal cord remains in the inter-

From the Institute of Laryngology and Voice Disorders and Northwestern
University Medical School.
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mediate position indicating a paralysis of central origin; the involved
cord appears virtually at a standstill (Fig. 1A). Now observe the
same picture in ultra slow motion. Note the vigorous excursions of
the paralyzed vocal cord during each vibratory cycle (Fig. 1B)—an
amazing transformation! Since the production of voice and hoarse-
ness are directly related to vibratory phenomena, the importance of
accurate observations requires no further emphasis.

How can the clinician perform this service for his patient in his
own office, without the costly and time consuming medium of ultra
high speed photography? The answer lies in the electronic laryngo-
synchron-stroboscope, which meets the clinical requirements for the
evaluation of vocal cord vibrations via indirect laryngoscopy under
ordinary office conditions. For an explanation of this effect it becomes
necessary to review briefly the principle of stroboscopy and the design
of the electronic laryngo-synchron-stroboscope.

Stroboscopy produces an optical illusion in which an object mov-
ing rapidly and periodically appears to stand still, or move very
slowly. This illusion is obtained by the intermittent but regular
presentation of the object to the viewer. The phenomenon is based
on Talbot’s law, or the persistence of vision in the human eye, which
causes each image to linger on the retina for 0.2 seconds after the
exposure.

If we apply this principle to the vibrating vocal cords, the rapid
movements appear to be arrested or greatly slowed. Synchronization
of the illumination with the frequency of vibration results in an ap-
parent standstill of the vocal cords in any desired position, thus per-
mitting accurate inspection of the phonating structures (Fig. 2). To
obtain a slow motion effect of the vibratory cycle, one needs only to
vary the rate of illumination slightly in relation to the frequency of
vibration, so that each successive light impulse strikes a different phase
of the vibratory cycle (Fig. 3).

Theoretically, this intermittent effect may be produced a) at the
source of illumination, b) between the illumination and the eye, c) at
the eye, and d) between the eye and the vibrating vocal cords. His-
torically, all of these possibilities have been explored.

Towards the end of the 19th century, Oertel® described a strobo-
scope for laryngeal observations, which was based on the regular inter-
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Fig. 1.—Sequence from motion picture of unilateral vocal cord paralysis
during phonation. A) Normal speed: the right cord moves freely, while the
left vocal cord remains in the intermediate position, apparently motionless.
B) Ultra high speed: the vigorous excursions of the paralyzed vocal cord can
be clearly observed during each vibratory cycle.
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Fig. 2.—Schematic drawing of
stroboscopic effect (after Schén-
hirl). The synchronization of the
illumination (upper graph) with
the frequency of vibration (lower
graph) results in an apparent arrest
of motion.
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Fig. 3.—Schematic drawing of
stroboscopic effect (after Schén-
hirl). A slight variation in the
relative frequencies of the illumi-
nation (upper graph) and vibra-
tion (middle graph) produces slow
motion effect (lower graph).
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ruption of the light beam by a perforated disc (Fig. 4). This ingenious
invention was developed further by numerous scientists including
Hegener,? Panconcelli-Calcia® and Loebell* in Germany; Stern® in
Austria; Tarneaud® in France; and Kallen,” Powell,® and Andrews®
in the United States. Unfortunately, the disc stroboscope produced
as much criticism as praise, and as a result, this very promising method
of examination was discarded before it became widely used.

Many of you remember the justifiable complaints against this
method of examination. To mention but a few: objectionable back-
ground noise, frequency disturbances with slight variations of electric
potential, the difficulty of maintaining the same pitch for prolonged
periods, decrease in illumination with increasing frequency, the neces-
sity of changing discs to vary frequencies, and other technical or
extraneous difficulties.

Above all, the disc stroboscope called for a trained subject or at
least a musical patient who could duplicate and maintain the specific
pitch corresponding to the speed of the rotating disc. Small wonder,
therefore, that the inexperienced observer did not know whether to
ascribe visible irregularities to the apparatus or to his patient, and
eliminated this temperamental equipment from further consideration.
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Figi 4.—Qertel’s disc stroboscope.
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Fig. 5.—Electronic laryngo-synchon-strobescope (Model Timcke KS-3)
showing microphone in position, electronic unit, Xenon lamp and foot pedal.

More recently, the field of laryngeal stroboscopy has progressed
along an entirely different direction.’*™® The development of power-
ful gas discharge tubes provides an intensive intermittent beam of
light, with sharp flashes at any desired frequency. Electronic con-
nections permit automatic synchronization of the rate of illumination
with the pitch or frequency of vocal cord vibrations. This new ap-
proach, then, eliminates the admitted faults of the disc stroboscope
and provides a simple and effective method for stroboscopic examina-
tion of the larynx.

Prominent laryngologists and voice scientists in different coun-
tries grasped the potential of this new diagnostic tool, and during the
past decade a series of different electronic stroboscopes have been
designed specifically for laryngeal examinations."**® After an evalua-
tion of instruments produced in the U.S.A., Germany, France, Scandi-
navia, The Netherlands, The Argentine and Mexico, I have come to
the conclusion that two of these new electronic stroboscopes are super-
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Fig. 6.—Typical stroboscopic examination via indirect laryngoscopy.

ior for an evaluation of laryngeal conditions: 1) the stroboscope de-
signed by Dr. Jw. van den Berg®® at the University of Groningen,
which is manufactured by the Phillips Company in The Netherlands,
and 2) the stroboscope designed and manufactured by Dr. Rolf
Timcke®* at Hamburg, Germany. These instruments employ the
same general principles; since Dr. Timcke perfected his equipment
at our Laryngeal Research Laboratory, I am more familiar with its
design, and my subsequent remarks will be limited to this unit.

Timcke’s original laryngo-synchron-stroboscope (Fig. §) con-
sists of four separate parts: the microphone, the light source, the
electronic control unit, and a foot pedal. The microphone, which is
applied to the patient’s neck just below the larynx, directs the sound
waves to the electronic control unit where they are filtered and ampli-
fied. The fundamental frequency of the sound produced in the
larynx is transmitted via electronic pulses to a Xenon lamp which
emits an intermittent beam of white light at the same identical rate.
Thus the frequency of the light flashes always corresponds to the fre-
quency of vocal cord vibrations, regardless of pitch or pitch change.
The light beam is directed by an ordinary head mirror to the laryngeal
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Fig. 7.—Clinical electronic synchron-laryngo-stroboscope (Model Tim-
cke KS-4) showing throat microphone, Xenon lamp mounted on control unit
and foot pedal.

mirror and thence to the larynx, as in any indirect laryngoscopy
(Big: 6):

A semi-automatic auxiliary light system permits illumination
of the larynx before voice production, while the examiner adjusts
his head mirror and prepares for the examination. Meters on the
instrument panel indicate the fundamental frequency from 65 to
1,000 vibrations per second and the intensity of phonation. The
frequency of light flashes can also be controlled directly with a built-
in audio frequency generator, if an aphonic or nearly aphonic patient
is unable to maintain a satisfactory sound. The foot-pedal permits
a change in the phase angle of the light flashes in relation to the sound
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impulses to obtain either a stationary image of the vocal cords at any
instant of their vibration, or the typical slow motion effect.

Additional attachments permit automatic recording of frequency
and intensity variations, faradization therapy, and photography of
the phonating larynx. It is apparent that this instrument was de-
signed for experimental use as well as routine clinical observation.
In order to produce a simpler and less costly instrument for the prac-
ticing laryngologist, Timcke also manufactures a smaller unit (Fig.
7). This apparatus functions on the same basis as the larger equip-
ment and includes all the facilities required for clinical examinations,
e.g. throat microphone, pitch indicator, phase variation, auxiliary
illumination.

What information may the clinician expect from the employment
of this equipment and how can he utilize this knowledge in the prac-
tice of laryngology? Other methods of examination, indirect laryn-
goscopy and direct laryngoscopy, seem to supply adequate informa-
tion regarding organic lesions of the larynx and permit an accurate
interpretation of organic laryngeal disease in most instances. How-
ever, any observation which depends upon the unaided human eye
is limited to gross movements; in the case of the larynx the traditional
forms of examination demonstrate only the gross activity of the aryte-
noid cartilages and intrinsic laryngeal muscles, and the conductivity
of the major laryngeal nerves.

A stroboscopic inspection, on the other hand, affords a glimpse
at the larynx in action and rewards the patient observer with valuable
information regarding the minute details of laryngeal vibrations.
These vibrations in turn depend on 1) the structure of the vocal
cords, which is affected by inflammation, infiltration, neoplasms, etc.,
2) the tension of the vocal cords, which may be influenced by unusual
contractions or paralyses, 3) the condition of the mucous membrane
which plays such a complex and vital role during the period of
approximation, and 4) the degree of subglottic pressure.

A typical stroboscopic evaluation utilizes both the still and slow
motion effects of this technique. The moving picture presents a gen-
eral orientation regarding the functional adjustments of the vocal
cords and the ability of the patient to maintain a constant tone.
It also affords information regarding the relative excursions of the
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two vocal cords and phase variations within the vibratory cycle, at
different levels of pitch and intensity.

The still picture presents a sharp and clear image of the vocal
cord margin during the different phases of the vibratory cycle, in
contrast to the diffuse blur visible to the naked eye. Deliberate phase
variations of the still picture through the full cycle of 360 degrees
demonstrate fine details of laryngeal activity, including muscular and
mucosal abnormalities, directional changes, or differences in amplitude
and approximation. Such minor details of laryngeal behavior are of
definite clinical significance, because they may be associated with
qualitative changes in the human voice—hoarseness, harshness, breath-
iness, weakness, etc. Singers, for instance, often become aware of the
slightest functional abnormalities, which are indistinguishable to the
untrained ear.

The electronic laryngo-synchron-stroboscope thus offers a simple
technique of differentiating physiologic and structural abnormalities
of the larynx. In many instances the same examination affords valu-
able etiologic clues and facilitates the choice of the appropriate ther-
apy. Follow-up examinations permit an accurate evaluation of the
patient’s progress under treatment. With the addition of the pulse
current apparatus, the instrument can also be used for physical ther-
apy, i.e. accurate harmonic stimulation of a diseased vocal cord.

Since the introduction of this modern electronic equipment,
more and more laryngologists have adopted this technique for routine
laryngeal examinations. It would be difficult to find a major laryn-
geal center on the continent of Europe without at least one electronic
stroboscope. Our South American colleagues are following this ex-
ample. By contrast, there are but five such instruments in regular
use in the United States, and to the best of my knowledge none in
Canada or the United Kingdom. It is not surprising, therefore, that
little information regarding this technique has been disseminated
through the recent English literature. However, laryngologists with
a reading knowledge of the German language will find a wealth of
useful information in a recent book by Dr. Elimar Schénhirl,** who
has pioneered this area.

I have used such an instrument in my office for the past four
years, and would not wish to practice laryngology without it. In
many instances, my stroboscopic examination has obviated the neces-
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sity for a direct laryngoscopy, with its attendant cost and discomfort
to the patient. A complete stroboscopic examination should not ex-
ceed ten minutes, if one works with a co-operative patient. It is
scarcely necessary to mention to this audience of laryngologists that
an understanding of the technique and a familiarity with the normal
vibratory pattern of the vocal cords are prerequisites for the interpre-
tation of abnormal findings.

After an evaluation of the case histories of several hundred
patients, I have been impressed by the following specific diagnostic
advantages of my electronic laryngo-synchron-stroboscope:

1) The Diagnosis of Functional Disorders of the Larynx. Func-
tional hoarseness and weakness of the voice present a real challenge
to the laryngologist. The electronic laryngo-synchron-stroboscope
is the only office equipment which permits an accurate evaluation of
these cases, and affords controlled supervision during therapy. In
many cases changes in pitch, tension, or intensity minimize an abnor-
mal pattern of vibration, a valuable aid in outlining indicated therapy.

2) The Extent of Organic Disease. The slow motion effect of the
stroboscopic examination permits differentiation between superficial
lesions of the mucous membrane and deeper lesions involving the
underlying structures, without biopsy. There is little difficulty in
distinguishing an edematous nodule which is likely to respond to
voice therapy, from a fibrosed node requiring surgical excision. The
extent of polyps, cysts, and other benign tumors can be determined
satisfactorily before definitive surgery.

3) The Differentiation Between Benign and Malignant Tumors.
The unilateral absence of vibration on stroboscopy often permits the
early diagnosis of a malignant lesion, long before the unaided eye de-
tects any limitation of motion.

4) The Degree and Prognosis of Laryngeal Paralyses. Strobo-
scopic inspection affords valuable information regarding the type and
degree of laryngeal paralyses; it permits a differential diagnosis be-
tween a unilateral paralysis and ankylosis of the crico-arytenoid joint.
A return of the typical mucosal pattern on the involved side usually
represents the first indication of recovery.
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5) The Evaluation of Laryngeal Trauma. Changes in laryngeal
vibrations indicate the degree of trauma, and assist in the selection
of indicated therapy and in the termination of voice rest. The resolu-
tion of extravasations and the disposition of scar tissue often produce
persistent hoarseness without gross evidence of injury. The abnormal
vibratory pattern, however, permits an objective confirmation of the
vocal changes, and assures an accurate medico-legal evaluation of the
impairment.

SUMMARY

The electronic laryngo-synchron-stroboscope provides an efficient
and effective diagnostic tool in office laryngology. A stroboscopic
examination provides valuable information regarding functional dis-
eases of the larynx, the differentiation between benign and malignant
tumors, and the etiology, extent, and prognosis of various benign
lesions. The value of this equipment for physical therapy requires
additional investigation.

UN1vERSITY OF CALIFORNIA MEeDICAL CENTER
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DISCUSSION

Dr. A1BerT H. ANDREWS, JR. (Chicago): The stroboscope described by Dr.
von Leden is an excellent example of the application of engineering developments to
medical science. The stroboscope was first used in the study of vibrating strings
and was then applied to the study of rotating machinery and oscillating types of
machinery. Its value in this use was so great that a demand arose for it and industry
developed the electronic stroboscope.

My experience with the conventional industrial instrument has been unsuccess-
ful in laryngoscopy because the light source was too large and the intensity of the
light was too low. The application of the zeon tube, as Dr. von Leden has described,
is an excellent and greatly to be emphasized advancement in technique.

I have used the rotating disc type of laryngoscope for some twenty years and
I object somewhat to Dr. von Leden’s uncomplimentary remarks about the instru-
ment. The use of the autotransformer, in contradistinction to the ordinary rheostat,
gives constant speed and good control, and at the same time makes it unnecessary
to use more than one disc. The use of a 300 watt projection lamp with a light
ratio of 1:10 gives good stroboscopy. The rotating disc is used to cool the lamp and
it works out quite satisfactorily.



SYNCHRON-STROBOSCOPE 213

The degree of illumination, to me, is extremely important. My criterion of
adequate illumination is to be able to see the carina in those patients in whom it is
anatomically possible, and this can certainly be done with the rotating disc strobo-
scope.

The substitution of electronic sound instead of compressed air gives a more
realistic sound to the stroboscope and makes it easier for the doctor to adapt the scope
to the patient’s pitch, or vice versa. A speed indicator can be included. These
circuits are simple and may be found in publications for hobbyists who are dealing
with transistors and similar circuits.

The automatic adjustment of the stroboscopic speed to the pitch of the patient’s
voice is the factor of paramount importance in the instrument presented this after-
noon. The control of vibration and the control of the phase relationship in order
to show at standstill or in slow motion is extremely important and I believe warrants
our wholehearted support of this type of work.

Dr. von Leden has presented the clinical applications of this instrument. I am
sure that I express the regret of the audience that time did not allow him to elab-
orate on his clinical experiences. One thing that has impressed me has been the
variation in pitch observed visually but not audibly in professional singers. Absolute
pitch control, T have seen rather rarely. All of the individuals have been non-
professional singers, and all under the age of 30 years. Dr. von Leden has stressed
the importance of differentiating the gross movements of the vocal cords, that is,
abduction and adduction from the vibratory movements. This is extremely impor-
tant.

Finally, I would like to stress two clinical applications of laryngostroboscopy
which I have found helpful. In small benign tumors of the vocal cords, such as
polyps, fibromas and papillomas, it is usual to observe vibratory motion. In small
carcinomas, on the other hand, it is uncommon. Therefore, when vibratory move-
ments of the vocal cords are absent in a small tumor of the vocal cord, that tumor
must be considered carcinoma until proven otherwise.

As another example, following the removal of benign tumors such as, again,
a polyp or a nodule, the recovery of vibratory motion as shown by the stroboscope
is an excellent indication of healing and furnishes a good criterion for cessation
of the regime of silence and institution of a program of progressive resumption of
voice use.

We are indebted to Dr. von Leden for this beautiful presentation and for
directing our attention to this important advancement in the field of laryngology.

Dr. KNuD FAABORG-ANDERSEN (Nykobing F., Denmark): Mr. President,
Fellows and Guests: I want to thank you very much, Dr. von Leden, for your very
interesting presentation. We all know your fundamental work in this difficult field,
and I agree with you in saying that we need more than indirect laryngoscopy if we
are to be able to do something for our patients with voice disorders in diseases of
the larynx.

High-speed film gives us a lot of information but this is still quite difficult as
a routine examination as well as clectromyography, and a rather expensive tool.
So far as I can see, this electronic synchron-stroboscope is a very good thing, nearly
as good as high-speed film, for studying the movement of the vocal cords.

There is another approach to studying these movements—you know it as well
as [—the glottograph designed by the Swedish Dr. Sonesson from Lund. We do
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not know yet how much this glottograph is able to tell us about voice disorders.
Time will show it. Maybe it will be disappointing. It is my feeling that stro-
boscopy in the way you are using it is much better.

May I ask you a single question: How many different pitches are you investi-
gating in your routine examination, and how do you change the tone volume? 1In
other words, how are you doing your routine examination of the patient?

Dr. Epwin N. BrovyLes (Baltimore): Dr. Von Leden, do you have to use
any local anesthesia in the patient’s larynx to get a good wide view of the vocal
cords?

Dr. Hans voN LeEpeN (Chicago) (closing): I would like to thank Dr. An-
drews, Dr. Faaborg-Andersen and Dr. Broyles for their kind discussion and for the
interest their remarks indicate. Doctor Andrews’ criticism of my reference to the
disc stroboscope is well taken. I am not quite so adept in the use of difficult tech-
nical equipment as Dr. Andrews in his beautiful laboratory, and both my patients
and I have found the use of the disc stroboscope an awkward procedure. However,
my criticism applied to my own experience with this equipment and certainly not
that of Dr. Andrews or any member of this distinguished Society.

I appreciate the fact that both Dr. Andrews and Dr. Faaborg-Andersen stressed
the importance of stroboscopic examinations for the differentiation of benign and
malignant tumors in their early stages and for the controlled treatment of laryngeal
problems, particularly in the determination of voice rest. I agree that the electronic
stroboscope affords us an opportunity to determine the optimum period of voice
rest in each individual case.

In reply to Dr. Broyles’ question, a stroboscopic examination of the larynx
requires the same preparations as any indirect laryngoscopy. Any patient whose
larynx Dr. Broyles can examine in the usual manner—and knowing his skill, this
means almost every patient—can be examined stroboscopically. There is no need
for any additional or unusual anesthesia.

I employ the following procedure in my stroboscopic examinations: I ask the
patient to emit a continuous sound so that I can inspect his larynx both with the
moving and with the still picture. Then I ask the patient to change the pitch of
his voice so that I can observe any changes in the vibratory pattern. At this time
it is helpful to record the significant pitch levels, so that one can test the same
frequencies days or weeks later and compare the results.

Differences in sound level are then tested in the same manner. The special
meters for pitch and sound level permit a repetition of the same tones at subsequent
examinations and accurate comparison of vocal cord vibrations.

I have been impressed by the finding that certain vibratory changes of the
vocal cords are most pronounced at specific pitch and intensity levels. I feel this
device presents a useful guide in directing a patient to change his pitch or in outlin-
ing specific suggestions to a speech pathologist. As laryngologists we ought to be
in a position to communicate intelligently with speech therapists in the referral of
our patients. We should be able to guide them in their treatment, if we in turn
expect the desired results for our patients.

In conclusion may I refer interested laryngologists with a reading knowledge
of the German language to the recently published volume on stroboscopy by Dr.
Elimar Schénhirl of the University of Erlangen, who has pioneered in this field.
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Sarcoma of the larynx is an uncommon lesion, probably compris-
ing less than one per cent of all malignant tumors of this organ. A
recent review of the English literature by Kratz and Ritterhoff®
showed a total of seventy-one cases, of which twenty-six had been
previously reported or reviewed by Havens and Parkhill.® Sarcoma
apparently is more common in males than in females, though to a less
striking degree than carcinoma, and although the predominant inci-
dence is in the later decades, Rigby and Holinger'' report a fibro-
sarcoma in a young infant.

From the histogenetic point of view, one must recognize the
possibility of the occurrence of at least twelve types of malignant
tumor of mesenchymal origin. However, the present report will deal
with only those instances of sarcoma observed at the Chevalier Jack-
son Clinic during the years 1941 to 1959, inclusive. These include
four cases of fibrosarcoma, one case each of neurogenic sarcoma,
Hodgkin’s sarcoma and reticulum cell sarcoma, and two of so-called
“carcinosarcoma’ in which both carcinomatous and sarcomatous ele-
ments were found; both of the latter cases are more likely instances
of the pseudosarcoma described by Lane’ and by Baker,® but are
included for comparison.

Criteria for the recognition of these tumors based on gross
appearance are difficult to define, because of the variability encoun-
tered, even in lesions of similar histologic type. In each of the cases
briefly described, the laryngoscopic appearance of the lesion is given,

From the Department of Laryngology and Broncho-Esophagology (Chevalier
Jackson Clinic) and the Department of Pathology, Temple University Medical
Center.
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and in four of those treated by operation, the surgical specimens are
illustrated. The histologic features are exemplified in photomicro-
graphs.

FIBROSARCOMA

The clinical behavior of the fibrosarcoma in general appears to
reflect the histologic character of the lesion. The well differentiated
fibrosarcoma is characterized by an abundance of fibrous stroma, with
a relatively small cellular component in which the cells, though
showing the usual criteria of malignancy, show less variation in size
and shape than the more anaplastic tumors, which are relatively cellu-
lar, with a minimum of stroma, showing greater pleomorphism.
Metastasis from the fibrosarcoma, when it occurs, is said to be nearly
always by the hematogenous rather than lymphatic route. Metastasis
of any type from a well differentiated fibrosarcoma is uncommon.

REPORIT OFE ‘GASES

Case 1. R.S., a white female 66 years of age, was referred for
examination because of hoarseness of two weeks’ duration. The laryn-
goscopic examination showed a rather smooth fusiform reddish eleva-
tion on the margin of the mid-portion of the right cord. The tissue
removed for biopsy showed numerous spindle-shaped and pleomorphic
cells with appreciable numbers of mitoses, and a surface covering of
orderly squamous epithelium. Additional tissue was removed two
weeks later with similar findings, and the diagnosis of a malignant
tumor of mesenchymal origin was again returned. Because of the
well localized and sharply marginated character of the lesion, the
right vocal cord was removed by laryngofissure (Fig. 1).

Microscopic sections of the surgical specimen show a relatively
abundant collagenous stroma, within which are spindle-shaped cells
of varying size and shape with hyperchromatic distorted nuclei, mito-
ses and tumor giant cells. The pathologist’s diagnosis was “low-grade
fibrosarcoma.” This patient is living and well without evidence of
recurrence or metastasis, after six years and eight months, having
been last examined on March 27, 1961.

Case 2. H.F., a white female 65 years old, was first seen in
February, 1942. Hoarseness had been noted about one year before,
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and during the six months prior to our first examination, tissue had
been removed elsewhere from the vocal cord on three occasions. The
first two biopsies had been interpreted as fibroma and granulation
tissue, respectively, but the tissue removed at the time of the third
biopsy was diagnosed as a fibrosarcoma of well-differentiated type.
Grossly, the lesion appeared to involve the anterior extremity of the
left cord and the anterior third of the right, without extension above
or below the cordal level.

A laryngofissure by the anterior commissure technique was per-
formed by Dr. Chevalier L. Jackson, and microscopic examination
of the surgical specimen confirmed the pre-operative diagnosis.

Histologically this was a tumor of somewhat more cellular char-
acter than that of the previous case. Otherwise, the histologic criteria
for the malignant nature of the lesion are much the same. This pa-
tient was living and well after 12 years, without evidence of recur-
rence or metastasis.

Case 3. W.C., a white male 63 years of age, was first seen in
October, 1957, with a history of hoarseness beginning six months
before. A lesion had been removed elsewhere from the right vocal
cord shortly after the onset of symptoms, and the voice appeared
quite normal for a period, when hoarseness recurred and a second
biopsy was performed. The pathologist rendered a diagnosis of sar-
coma, and the patient was referred for operation. On direct laryn-
goscopy, the right cord was found to be somewhat thickened, with a
roughened appearance, extending from the tip of the vocal process
to the anterior commissure. Motion of the vocal cord was not im-
paired.

A partial laryngectomy of the fronto-lateral type was performed
on October 30, 1957, with excision of the entire right cord, a large
portion of the arytenoid and a part of the ventricular band, along
with the anterior extremities of the left cord and ventricular band
and a vertical anterior segment of thyroid cartilage in continuity
(Fig. 2). Convalescence was satisfactory, although some degree of
webbing occurred anteriorly. There has been no evidence of recur-
rence or metastasis after three years and six months, up to and includ-
ing the last follow-up visit on May 4, 1961.

Histologically, this appeared to be a tumor of moderate cellular-
ity, with numerous atypical nuclei, mitotic figures and tumor giant
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Fig. 1 (Case 1).—Small, well-differentiated fibrosarcoma of vocal cord,
removed by laryngofissure. The lesion is well-localized and sharply mar-
ginated. Photomicrograph (142X) showing the rather cellular collagenous
stroma, with spindled nuclei varying somewhat in size, shape and staining
quality.
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cells. The interlacing bundles of tumor cells and supporting stroma
give a “whorl-like” appearance.

Case 4. D.S., a white female 14 years of age, with hoarseness of
four months’ duration was referred with a diagnosis of “cellular
fibrous tumor” based on direct laryngoscopic biopsy performed else-
where. The initial direct laryngoscopic examination showed a
rounded reddish mass in the ventricular region on the left, with down-
ward extension partially effacing the contour of the vocal cord.
Tissue removed for biopsy was reviewed by several pathologists and
although the mesenchymal origin of the tumor appeared evident, the
malignant character of the lesion was not definitely established. A
partial laryngectomy, including partial removal of the left thyroid
ala, was performed. The surgical specimen was not reported as
showing histologic criteria of malignancy, a non-specific diagnosis of
“cellular fibrous tumor” again being rendered.

However, regrowth of neoplastic tissue along the left aryepiglot-
tic fold was noted after about eight months, and the lesion was now
recognized as showing the histologic criteria of a fibrosarcoma of a
rather cellular type. A laryngectomy was performed. The gross and
microscopic character of the lesion is shown in Figure 3.

Two years and four months following laryngectomy roentgen
examination of the chest showed hematogenous pulmonary metastasis,
with pleural effusion on the left. Nitrogen mustard was given; for
several months the patient was relatively free of symptoms and work-
ing, then died without evidence of recurrence or metastasis in the
neck. In this case, the difficulties in arriving at a definitive histologic
diagnosis initially undoubtedly compromised the chance of cure.

CASE § (neurogenic sarcoma). W.McG., a white male 59 years
of age, was first seen in August, 1942. He had noted hoarseness four
months previously, and shortly after this had consulted a laryngologist
who found a reddish pedunculated lesion in the anterior commissure
and removed it by direct laryngoscopy. The tissue had been reported
histologically as “granulation tissue of nonspecific character with no

evidence of neoplasm.” Rather rapid regrowth of the lesion had been
observed within two months.

Our initial laryngoscopic examination showed a rather large
irregular reddish lesion occuplying the anterior portion of the glottis,
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Fig. 2 (Case 3).—Fibrosarcoma of the right vocal cord treated by
partial laryngectomy (fronto-lateral technique). As seen on direct laryngos-
copy, the lesion is limited to the vocal cord and extends to, but not across
the anterior commissure. Microscopic sections (243X) show a cellular
spindled stroma. The cells have a whorl-like, fasciculated pattern. Hyper-
chromatism and pleomorphism are noted.
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with a somewhat pedunculated attachment to the anterior extremity
of the left vocal cord. The biopsy was reported neurogenic sarcoma
of low-grade, and a partial laryngectomy was performed. Within
three months, recurrence in the form of multiple small submucosal
nodules at and above the glottic level was found and confirmed by
biopsy. A laryngectomy was performed; all of the grossly evident
recurrence appeared to be encompassed by an adequate margin or
normal tissue.

Recurrence just within the tracheal stoma was found within two
months; the upper trachea and adjacent tissues were excised and radon
seeds implanted. Death from recurrence and metastasis occurred
within less than one year. The microscopic appearance of the lesion
is shown in Figure 4.

Most pathologists agree that differentiation between fibrosarcoma
and the so-called neurogenic sarcoma is difficult. The tendency for
fasciculation and palisading favor the latter diagnosis. Whether
these tumors arise from the Schwann cell or from the mesodermal
fibroblasts of the endoneurium or perineurium is debatable. Stout'
firmly believes that tumors having the characteristics of fibrosarcoma,
regardless of their relationship to nerve, should be called by that name
rather than by the debatable term “neurogenic sarcoma.” It might
be added that smooth muscle tumors likewise display palisaded nuclei.
Ewing* has described extension of neurogenic sarcoma along the epi-
neurium, and the multiple nodular recurrences observed in this case
may be indicative of such a mode of extension. It goes without say-
ing that if the inherent character of this tumor had been fully appre-
ciated before the initial operation, surgery of a more radical character
would have been carried out.

Case 6 (Hodgkin’s sarcoma). E.C., a white female 66 years of
age, was first seen eleven months following the onset of hoarseness.
Laryngoscopy showed a large reddish nodular lesion involving the
right ventricular region and the adjacent portion of the epiglottis,
with extension to the anterior portion of the right vocal cord. The
tissue removed for biopsy appeared to have the character of a lymph-
oma of malignant type. Further definitive classification was not
accomplished at first, but slides of a lymph node removed fourteen
months previously at the time of laparotomy and cholecystectomy
elsewhere were reviewed and the diagnosis made elsewhere of malig-
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Fig. 3 (Case 4).—A more anaplastic fibrosarcoma treated by laryngec-
tomy following recurrence after partial laryngectomy (see text). The lesion
involves the entire left glottic and ventricular region and the aryepiglottic
fold. The photomicrograph (243X) shows the extremely cellular character
of the lesion, although the cells are fairly uniform. There is little collagen
production.
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nant lymphoma of the Hodgkin’s type was substantiated. The laryn-
geal lesion has more of the histologic character of a lymphosarcoma
and the exact relationship between the two lesions was not fully
established; other cases of malignant lymphoma with pleomorphic
manifestations have been recorded. A course of deep x-ray irradia-
tion for the laryngeal lesion was administered.

Six and one-half years have elapsed since irradiation and no
recurrence in the larynx has been observed. However, within the
past year, recurrent disease were found in the pelvis and irradiation
administered to this area.

Case 7 (reticulum cell sarcoma). T.G., a white male 23 years
of age, had complained of hoarseness for two and one-half months.
Examination elsewhere had shown a large rather smooth mass involv-
ing the entire left vocal cord, and occluding the glottic space suffi-
ciently to interfere with normal breathing. Several enlarged lymph
nodes were palpable in the left neck. Tissue removed from the
larynx and sections of lymph node were reported by the pathologist
as reticulum cell sarcoma. Prompt and apparently complete regression
followed a course of irradiation, and at the time of the last follow-up
report about four and one-haf years following treatment, no evidence
of recurrence had been noted.

Case 8 (pseudosarcoma). J.McA., a white male 62 years of
age, was referred because of hoarseness of six weeks” duration. The
direct laryngoscopy showed a localized, rounded, tumor-like lesion
in the anterior portion of the left vocal cord. The biopsy was reported
“malignant mesenchymal tumor, probably fibrosarcoma, with carci-
noma-in-situ.” A partial laryngectomy by the laryngofissure tech-
nique was performed on June 17, 1959. At the time of the most
recent follow-up visit, nineteen months following operation, there
was no evidence of recurrence or metastasis. The microscopic sections
(Fig. 5) show a cellular stroma, which is covered on one surface by
a thick layer of stratified squamous epithelium. The latter in one area
demonstrates severe dyskeratosis, which is interpreted as carcinoma-
in-situ. The stroma is composed of interlacing bundles of spindled
elements showing loose collagen production. The nuclei are fre-
quently bizarre. Mitoses are uncommon.
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Fig. 4 (Case 5).—This lesion was felt by the pathologist to represent a
neurogenic sarcoma. The photomicrograph (243X) shows a suggestion of
palisading in some areas. The tumor cells are generally spindled. The
stroma is loose and fibrillary.
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Fig. 5 (Case 8).—Pseudosarcoma. Sections of a rather well localized
cordal lesion showing intra-epithelial carcinoma, with an underlying spindled
stroma containing bizarre giant cells.

While this picture could represent a carcinosarcoma, we would
prefer to classify it as the so-called pseudosarcoma of the type reported
by Lane’ and more recently by Baker.? Baker cites the opinion of
Lane that the apparently sarcomatous components are not malignant
locally and do not metastasize.

The terms of carcino-sarcoma, collision tumor and pseudosarcoma
are somewhat confusing. Some relate the term carcino-sarcoma to
the simultaneous neoplastic growth of the epithelial and stromal com-
ponents of a tissue, while others attribute the carcinomatous features
to metaplasia of the epithelial component. The collision tumor, on
the other hand, represents an independent sarcoma and carcinoma,
which in their respective growth phenomena invade one another. The
pseudosarcoma is usually a pedunculated tumor, whose stroma has
a sarcomatous-like pattern, but in addition there is an intra-epithelial
or an invasive carcinoma. The sarcomatous element lacks the clinical
behavior of a malignant tumor and does not metastasize.
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Fig. 6 (Case 9.—Pseudosarcoma, treated by laryngectomy. A previous
course of irradiation had not been effective. The pedunculated polypoid
character of the lesion is well shown.

Case 9 (pseudosarcoma). E.G., a white male 69 years of age,
had complained of increasing dyspnea of three years’ duration, with
hoarseness for about one month. He was found to have a rather
marked degree of pulmonary emphysema and was orthopneic much
of the time. The dyspnea did not appear to be on a basis of laryngeal
obstruction, although laryngoscopy showed a grayish rather smooth
and well localized lesion in the anterior commissure and on the adja-
cent portion of the left vocal cord. Motion of the cords was not
impaired; the initial biopsy was reported as a moderately well-differ-
entiated squamous cell carcinoma.

Because of the patient’s age and advanced pulmonary emphysema
with orthopnea, irradiation was given; but examination after four
months showed residual neoplastic tissue in the anterior commissure
and the immediate glottic region. The biopsy again showed squamous
cell cercinoma, but in addition, numerous spindle-shaped anaplastic
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..

Fig. 7 (Case 9).—Pseudosarcoma. Photomicrograph at top shows early
invasive squamous cell carcinoma. Below, the underlying cellular spindled
stroma and the frequent mitoses.

200
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cells in a matrix of pink intercellular material were found in some
areas. A laryngectomy was performed. The character of the lesion
is shown in the photograph of the surgical specimen (Fig. 6).

On a basis of the microscopic sections (Fig. 7), this case has
seemed difficult to classify accurately. There is early invasive squa-
mous cell carcinoma, the stroma has a sarcomatous appearance con-
sisting for the most part of interlacing bundles of fibrous tissue
elements, although mitotic figures are frequent and in one area there
is vague suggestion of osteoid production. On the basis of these latter
features we at first considered the lesion to be a carcinosarcoma,
although it more likely represents a pseudosarcoma, of the type
reported by Lane® and by Baker,® since their lesions have nearly
always been found associated with a squamous cell carcinoma, as has
also been observed by Pic6.'® This patient was last followed in March,
1961, four years and one month following operation; at that time
he was living in Italy and apparently free of disease.

COMMENT

The cases presented illustrate a varied clinical behavior which,
in at least two cases, did not appear predictable on a basis of the
biopsy material obtained before treatment. The difficulties of accu-
rate histologic diagnosis, as recognized by all pathologists, are exem-
plified by the fact that in only one of the five cases of fibro- and
neuro-sarcoma was the ultimate diagnosis the same as that rendered
on the initial biopsy. This is of course partially explained by the
rarity of sarcoma of the larynx, but similar problems are encountered
elsewhere in the body, where numerous gradations from reactive
fibrosis to fibrous neoplasia are observed.

It would appear that well-differentiated sarcomas of fibrous
origin may, if small, be adequately treated by conservative surgery,
in our experience as well as that of Clerf® and Figi.? All three patients
with lesions of this type have remained well following partial laryn-
gectomy. The more cellular and more anaplastic lesions should
undoubtedly be treated by more radical surgery initially. The prob-
lem of simultaneous neck dissection has not arisen in our cases, and
will probably not occur with any frequency, as expected from the
relative rarity with which sarcoma is expected to metastasize by lymph
nodes. Irradiation would not be expected to be an effective form
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of treatment for the fibrosarcoma, based on behavior of similar lesions
in other locations, and this view has been substantiated by the experi-
ence of Johnston” in a recent report of three laryngeal cases.

In the case of the pseudosarcoma, as judged by the experience of
Lane and Baker, the prognosis is determined by the usually associated
squamous cell carcinoma. In the cases of reticulum cell and lympho-
sarcoma in the present group, roentgen irradiation appeared to be an
adequate form of treatment.

SUMMARY

1. Clinical and pathologic features have been reviewed in four
cases of fibrosarcoma of the larynx, one case of “neurogenic” sarcoma,
one case of Hodgkin’s sarcoma and one case of reticulum cell sarcoma.
Two cases apparently representing “pseudosarcoma” are included for
comparison.

2. Treatment methods and results are described. Conservative
surgery appears adequate for small well-differentiated fibrosarcomas
of the vocal cord. For larger lesions representing a more cellular or
anaplastic fibrosarcoma, more radical operation is of course indicated.

CHEVALIER JacksoN CLINIC
TeMrLE UN1vErsITY MEDICAL CENTER

The photographic material included in this report was provided through funds
of the Robert Armour Foundation of the Chevalier Jackson Clinic.
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DISCUSSION

Dr. DaNieL C. BAkER, Jr. (New York): Dr. Norris has given an excellent
presentation of a relatively rare disease.

In going over the records at Presbyterian Hospital in New York City, only §
cases of sarcoma of the larynx were found. Four were fibrosarcoma and one was a
chondrosarcoma. In addition, I have seen one case of fibrosarcoma and an additional
case of chondrosarcoma at other institutions.

The patients that have come under my care were not so fortunate as some of
those presented by Dr. Norris. All of my patients succumbed to the disease. They
were not seen early enough and the diagnos’s was not established in time to allow
for curative surgery.

Four patients were operated upon and in each instance, there was either local
recurrence or metastatic disease, predominantly in the lungs.

The reticulum cell sarcoma, as reported by Dr. Norris, that responded so well
to radiotherapy, is probably similar to the same tumor that is seen in the tonsil,
mediastinum and abdomen. The tumor responds well to x-ray, but it may develop
in other parts of the body, so that it must be considered as a systemic rather than
a local disease.

The diagnosis of a sarcoma of the larynx may be difficult to establish. It is a
connective tissue tumor and may present itself, not as an ulcerative process, but as
a mass covered with normal epithelium. Biopsy in such instances will be negative
because the pathologic process is not represented in the biopsy.

I believe that persistent tumor masses with negative biopsies should be explored
by an external approach, either by fissure or by removing a part of the thyroid ala
and approaching the lesion directly.
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In Dr. Norris” patients, who had a good surgical result, the lesions were on the
cord, hoarseness was an early symptom, and it was possible to secure a biopsy and
and institute treatment while the lesion was still early and conservative surgery
was effective. This has not been my experience. Our patients had larger lesions.

I have seen two cases of chondrosarcoma. In both instances, benign chon-
dromata had been removed incompletely. The lesion recurred and eventually they
underwent malignant change. One patient was a physician and twenty-four years
elapsed before sarcomatous change developed in an extensive chondroma.

I agree with Dr. Norris that surgery is the treatment of choice. X-ray therapy
has little to offer for fibrosarcoma and chondrosarcoma, but will benefit patients
with reticulum cell sarcoma and lymphosarcoma.

He has reported on two patients with preudosarcoma. In both instances, there
was evidence of a squamous cell carcinoma. This is in keeping with the report of
three cases presented before this Society three years ago. 5

I would like to show a few slides; one on a patient with a diagnosis of leiomy-
oma of the larynx. The patient is a physician, 68 years of age, who complained
of noisy breathing, a feeling of a lump in his throat and phonatory disturbances,
but not true hoarseness. The latter symptoms only recently occurred.

Examination showed a large rounded swelling covered by mucous membrane
and obscuring the left half of the larynx and left pyriform sinus. The epiglottis
was pushed to the right and twisted.

Laryngography showed the mass clearly and it extended down into and laterial
to the left cord. The mass felt solid. It was removed by an external approach.
The upper half of the left ala of the thyroid cartilage was removed. No difficulty
was encountered in finding the tumor, a well encapsulated lobulated mass, which
was very friable. There were many cells showing atypism and in some areas, the
cellular appearance suggested malignant change. It was decided to observe the
patient for possible recurrence. He has remained well since the operation nine
months ago.

Early diagnosis is essential in fibrosarccma and chondrosarcoma. The disease
has to be completely removed, otherwise there will be local recurrences and even-
tually distant metastases with death.

Dr. GEorGE A. HENRY (Toronto): Dr. Broyles, Members of the Society and
Guests: I, too, would like to congratulate Dr. Norris on his excellent presentation.
It is evident that true sarcoma is a rather rare disease. The cases shown today have
added materially to our knowledge of this condition.

I am presently concerned with a patient with sarcoma of the larynx. Three
years ago, a thirty year old man came to me with a large swollen left arytenoid and
aryepiglottic fold. On examination one could see that the epithelium was unbroken.
Through the laryngoscope, I made bold enough to puncture through the epithelium.
Material was obtained which was diagnosed as spindle cell sarcoma.

I did a laryngectomy and block dissection of the left side of the neck. The
glands removed were negative.

In the three years that followed, he has done very well. He is a personable
chap, speaks well and became a very successful ladies’ hairdresser.
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A little over two months ago he developed pneumonia from which he recovered
slowly. X-ray pictures showed, to our surprise, two masses in the right lung.
(Slide) This is a low power showing masses of spindle cell sarcoma cells. Numerous
blood vessels and collagen can be seen.

(Slide) Here is a high power of the same field. A vascular tumor is seen,
the tumor cells tend to lie like sheaves of grain.

(Slide)  This is a slide showing bronchial washings of the right lung. Numer-
ous irregular cells can be seen. Dr. Ross, our Pathologist, feels that they are similar
to the original growth of three years ago.

(Slide) This is a picture of the lung. Two metastatic growths can be seen
in the right lung.

Dr. CHARLEsS M. Norris (Philadelphia) (closing): I am very erateful to Dr.
Baker and Dr. Henry for amplifying the discussion of this subject. We all remem-
ber Dr. Baker’s fine paper before this Association two years ago in which he elab-
orated on the subject of pseudosarcoma, and I think from the clinical-pathological
point of view, perhaps the most instructive portion of this study has been to make
the pathologist aware of the fact that when he sees a sarcoma-like appearance in
biopsy material, he must study the epithelial layer very carefully. Paradoxically, as
Dr. Lane and Dr. Baker have shown, the pseudosarcoma shows more mitoses, may
show more bizarre nuclei and even larger numbers of apparent tumor giant cells
than the actual fibrosarcoma; perhaps the most useful histologic criterion of pseudo-
sarcoma is the associated squamous cell sarcoma.

The case which Dr. Henry presented is especially interesting, since in his case
of pulmonary metastasis from a connective tissue tumor, it was possible to confirm
the diagnosis in the laboratory by bronchial washings. :
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CHARLES DECATUR BLASSINGAME, M.D.

1884 - 1961

Charles Decatur Blassingame was born in Booneville, Mississippi,
December 22, 1884, and died in Memphis, Tennessee, June 20, 1961.

He received his high school education at Chalybeate High
School in Tippah County, Mississippi. He graduated from Mississippi
College in 1911 (Ph.B. cum laude). He was principal of the Talla-
hassee County High School in Cacill, Mississippi, the following year.

His first two years of medicine were received at the University
of Mississippi at Oxford and his degree of Doctor of Medicine was
obtained from Vanderbilt University, Nashville, Tennessee in 1916.

Dr. Blassingame served one year in general practice in Itawanibi
County, Mississippi and came to Memphis to practice in 1917. He
joined his two cousins, Dr. J. F. Bill (ENT) and Dr. Robert Fagin
and Dr. W. Likely Simpson (ENT). That same year he volunteered
for the Army and was assigned to the Ear, Nose and Throat Division
of Evacuation Hospital No. 49. He remained at this Base Hospital
in Joinville, France until the armistice, when he was discharged as
a Captain. He remained abroad following his army service and imme-
diately accepted an appointment as Assistant House Surgeon at the
Golden Square Throat Hospital in London, where he remained for one
year.

On his return to the United States, Dr. Blassingame joined the
staff of the Baptist Hospital and was made Assistant Professor at the
University of Tennessee. In 1923 he became a Fellow of the Ameri-
can Academy of Ophthalmology and Otolaryngology. He was certi-
fied in 1925. In 1926 he became a Fellow in the American College
of Surgeons. He was elected to Fellowship in the American Laryngo-
logical, Rhinological and Otological Society in 1928, the Laryngolog-
ical Association in 1938, the Otological Society in 1942 and the
Broncho-Esophagological Association in 1946.

Dr. Blassingame was Head Otolaryngologist at Evacuation Hos-
pital No. 49 in World War I. He served as Vice-President of the
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Laryngological Association in 1958, Vice-President of the Baptist
Hospital Staff, Secretary of the Memphis Eye, Ear, Nose and Throat
Society, President of the Tennessee Academy of Ophthalmology and
Otolaryngology and held many other offices. He was chief and head
of the Department of Otolaryngology at the University of Tennessee
Medical School from 1948 to 1954. Dr. Blassingame’s contributions
to the literature were numerous. He was an avid reader and enjoyed
writing. At the time of his death he was preparing a treatise on the
treatment of sinusitis.

Dr. Blassingame was one of seven children. He lost his father,
William Scott Blassingame, during his high school days. His mother,
Elizabeth Patterson Blassingame, accepted the responsibility of the
family and was justly proud of her children, including Charles, her
eldest. She was associated with the Chalybeate Institute, Chalybeate,
Mississippi, which was in those days a fine private school in the com-
munity.

In 1934 Charlie married Glenn Johnson, the daughter of Dr.
Joseph E. Johnson, the pioneer in plastic surgery in the south. They
had no children. They remained a very devoted couple. Their
friends, in all walks of life, were numerous.

About nineteen years ago Charlie and Glenn purchased a cottage
high on a bluff overlooking Bull Shoals Lake at Forsyth, Missouri.
Every summer they would retreat to the Ozarks to enjoy the native
people who were their neighbors and entertain their friends and rela-
tives at “Chiggervilla.”

His hobbies included his friends, the University and farming.
For 25 years he managed and directed a large farm just across the river
from Memphis at Proctor, Arkansas until January of 1961 when he
sold it.

His library, office equipment and instruments were bequeathed to
the Department of Otolaryngology, University of Tennessee. He was
on the Board of Stewards of St. John’s Methodist Church and was
a faithful member.

He is survived by his wife, three brothers, Arthur, Ed and Alex
Blassingame of Booneville and a sister, Mrs. Sherrod A. McVay of
Memphis.
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1900 - 1961

Chevalier L. Jackson, A.B., M.D., M.Sc. (Med), a fellow and past
Vice-President of the American Laryngological Association, died sud-
denly at his home near Schwenksville, Pennsylvania, on Friday eve-
ning, January 13th, 1961.

His career was a distinguished and remarkably diversified one.
As the successor of his illustrious father, Chevalier Jackson, he
achieved his own individual role in the development of the sciences
of Laryngology and Broncho-Esophagology. The motivating force
of his entire professionad life, as in that of his father, was an unselfish
ambition to teach and train others.

Born on August 19th, 1900, in Pittsburgh, he enrolled in the
University of Pennsylvania shortly after moving with his family to
Philadelphia in 1916, graduated from the School of Medicine in 1926
and from the Graduate School of Medicine in 1930. When his father,
having established departments at Jefferson Medical College and the
Medical School and Graduate School of the University of Pennsyl-
vania, was invited in 1929 to accept a newly created chair of Laryn-
gology and Broncho-Esophagology at Temple University, Chevalier
L. collaborated in the founding of the “Chevalier Jackson Clinic,”
remaining after his father’s retirement in 1937 as Professor and Chair-
man of the Department of Laryngology and Broncho-Esophagology.

In post-graduate courses in Philadelphia, as well as in Europe and
Latin America, he promoted methods of safe and efficient bronchos-
copy and esophagoscopy, and demonstrated the wide field of applica-
tion of peroral endoscopy in modern medicine. With Huber, he
developed and popularized a practical system of segmental bronchial
nomenclature which has been universally accepted. He was an author
or co-author of seven textbooks which have become standard reference
works in the specialty, some of which have been translated into foreign
languages, as well as numerous contributions to System of Medicine
and Surgery.
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A dynamic and dedicated teacher and a gifted lecturer, he was
also a sympathetic advisor, respected by his associates and colleagues
and revered by his patients. Firm in his opinions, he was nevertheless
tolerant of the views of others and always receptive to suggestion.
As a master of the art of endoscopy, and particularly in problems of
foreign body, he met the challenge of the difficult case with con-
summate skill, as well as by the development and perfection of numer-
ous instruments and techniques. With a sound and comprehensive
experience in laryngeal surgery, he was responsible for the develop-
ment of several new operative techniques. In his treatment of pa-
tients, he was invariably sympathetic and considerate, feeling a gen-
uine interest in the welfare of the unfortunate.

An enthusiastic and fervent believer in internationalism, both
medical and non-medical, and an accomplished linguist, he devoted
great effort to promotion of international societies. Two of these,
the Pan American Association of Oto-Rhinolaryngology and Broncho-
Esophagology and the International Broncho-Esophagological Society,
he was instrumental in founding, serving as Executive Secretary of
both until the time of his death. A special interest in Latin America
won the friendship and admiration of numerous colleagues in Central
and South America.

An active member in all of the Societies associated with his spe-
cialty, he had served as President of the American Broncho-Esophago-
logical Association and the American College of Chest Physicians, and
as Vice-President of the American Laryngological Association, the
American Academy of Ophthalmology and Oto-Laryngology and the
American Laryngological, Rhinological and Otological Society.
Among his prized achievements were membership in twenty-two for-
eign medical societies and honorary faculty appointments in Chile,
Urugay and Mexico. In 1948 he was made a Commander of the
Order of the Liberator San Martin (Argentina), and in 1956 a Cheva-
lier of the Legion of Honor of the French Republic. He was a mem-
ber of the Advisory Board of the American Hospital of Paris.

With a breadth of cultural interests rare among physicians, he
engaged in numerous non-medical pursuits. He was an active mem-
ber of the World Affairs Council, the Alliance Francaise and the
International House, as well as a founder member of the World Med-
ical Association. He was also a music lover, having been President of
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the Philadelphia Grand Opera Company from its founding in 1950
until the time of his death.

Mr. Maxwell Ellis, the British laryngologist and a long time
friend, writes, in the British Medical Journal, “He loved people when
meeting them for the first time, and even more, meeting them again.
He never forgot a name or a face, as hundreds of people all over the
world will recall. This was not a studied politician’s technique, but
the result of a genuine interest in human beings. He was generous to
a degree of both his time and resources and rarely refused a call to go
and lecture or demonstrate.

“There was thus scarcely a place in the world to which ‘C.L.
had not been, complete with his cameras and laden briefcase full of
papers and lantern slides, always enthusiastic. In giving himself so
lavishly to life the inevitable happened. A coronary attack which
might have made some men invalid for life merely exasperated him,
and certainly exerted no check on his subsequent activities.

“It seemed so painfully clear that suddenly, hurrying on some air-
field or dashing for some taxi probably many thousands of miles from
home, the end would come, but at last, it was in his home, after a day
spent working at his desk, that in the evening he sat forward in his
arm chair, gasped and died. And laryngology has lost one of its most
remarkable and lovable characters, and many of us have lost a great
friend.”

C.M.N.



JOHN DEVEREUX KERNAN, M.D.

1878 - 1961

Dr. John D. Kernan, an Emeritus Fellow of the American Laryn-
gological Association, was born in Utica, New York, in 1878 and
died in July, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>