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THE PRESIDENT'S ADDRESS

GEORGE B. WOOD, M.D.

FELLOWS of the American Laryngological Association: For
some reason you saw fit to elect me your President to preside at

this our Sixty-first Annual Meeting. You have made me happy
in the latter days of my career and I like to think that by giving
me this honor you have put your stamp of approval on my Fel

lowship.
The greatness of any society depends upon the quality of its

membership. Its usefulness and activities are in the hands of its
executive officers. According to our Constitution a new president
must be elected every year but there are other officers whose term

of tenure may extend for an indefinite period of time and it is upon
these experienced men that the actual burden of executive work
falls. It was, therefore, not such a fearsome thing to acquiesce
in the proposition that I should be your president this year be
cause I realized that the Council and especially our secretary,
Dr. Babbitt, would not permit the Association to suffer during my
incumbency, and if this Convention possesses aught of credit and
success it will be largely due to Dr. Babbitt's untiring efforts.

There was, however, one duty, the responsibility of which fell
entirely on my own shoulders. It was the selection of a subject
for, and the preparation of, a presidential address.

As I read over the addresses of recent years I was impressed
by their intellectual scope covering as they did practically the
entire field of laryngology in its relation to our Association. It
was also apparent that each of these addresses portrayed to a

large extent the dominant interest of the individual writer and
that is as it should be. One speaks best concerning those subjects
which hold for him the greatest interest.

Perhaps, therefore, you will bear with me if I speak of two things
that have been of paramount interest in my laryngological career.

I shall endeavor first to express an appreciation of the high and
honored position which this Association occupies in American
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Laryngology and of the great privilege of Fellowship. Secondly,
to bring before you again a subject in which I have always been

intensely interested. It concerns the histogenesis of the tonsil,
an important factor in the consideration of the function of lympho
epithelial tissues.

In 1905 when I was elected to Fellowship in this Association I
was next to the youngest member; Clement F. Theisen, who was

elected in 1903, being a year my junior. I was naturally over-'
whelmed by this opportunity of meeting and 'associating with men

who were the real leaders in clinical and scientific laryngology, and
as the years have gone by my pride of Fellowship in this Associa
tion has been one of the happiest factors in my professional life.

To us it is a self-evident proposition that the American Laryngo
logical Association has been, since its foundation in 1879, the

leading society in this country for the development of laryngology
and rhinology. Its inception was conceived by the great ]aryngo
logical pioneers of our country who felt that they must have an

outlet for the expression of their. scientific and clinical concepts
and an opportunity for mutual discussion and publicity. Because
like attracts like, men of ability sought the companionship and

opportunities of this Association and it is because of this heritage
that our Association has consistently maintained its high 1evel

through the intervening years.
Our Fellows were and are the men whose scientific and clinical

work has brought American laryngology to the proud position that
it holds today, While some of us have been more active than

others, some more vocal, some inclined to the clinical side of our

specialty and others to the more abstruse scientific problems, there
has been scarcely a Fellow living or dead who has not contributed
his bit to the advancement of laryngology. We honor our dead,
we pay tribute to their ability. We mourn their absence and we

recognize that they have left us an abiding prestige of high en

deavor. But, also, we are proud of ourselves and we older Fellows
are happy in the achievements of the younger men who must bear
the pleasing load of the Association's future success.

As we gathered year after year at our conventions we not only
grew to respect the work that our Fellows were doing but there

developed a sympathetic friendship that, as the y�ars have gone
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by, has made our annual gatherings resemble a family reunion.
The dignity of achievement has made us a prideful organization
but the years of happy comradeship makes this Association a

living thing in our lives.
The permanency of any society is largely due to the wisdom

which its founders showed in its organization. Our Constitution
has carried us smoothly through many years of activity and though
it has been necessary, for the sake of clarity and to meet perhaps a

more complex situation, to revise and largely rewrite it, the essen

tial and fundamental ideas as originally conceived are still there to

guide us in our future progress. According to this Constitution the

governing and directing body of our Association is the Council.
It has been wisely provided that this Council shall be reelected

every year and because of its peculiar method of election and
-

organization there has been little if any political activity in the
selection of our officers. It further provides for unusual care in
the acquisition of new Fellows and by establishing a limited mem

bership accentuates 'this privilege. These two things are the im

portant factors in the maintenance of our established institutions.

By one, the quality of our membership is carefully controlled and

by the other the directing of our affairs is most democratically
cared for.

It is also worth while to recall the care that has always been
shown in the arrangement of our programs and the dignified con

duct of our meetings. It is another bit of our heritage that while
we believe in the value of free discussion and debate we avoid any
radical publicity and that we recognize the importance of pre
serving a high standard of professional ethics.

I want at this time to urge upon you the importance not only of

bringing to each of our annual conventions the comradeship of
your presence but also to let us participate in the pleasure of your
successes. Make this annual convention your choice repository
of the best things from your professional life. I realize that our

annual program is not nearly large enough to accommodate all
the work done by the Fellows of our Association but if we want to

keep our Association first in both heart and mind of the intelli
gentsia of laryngology in this country, we its Fellows must love
it so that we bring to it our best as our reasonable offering.



14 WOOD: PRESIDENT'S ADDRESS

There should be no fear as to the future of our Association. We
have a tradition of conservatism which is a firm foundation for
whatever building the coming years may require, but let us be sure

that the architecture of our heritage remains a worthy and beauti
ful thing consistent with the past and present.

There is one of our Fellows who has loved and still does love this
Association with the whole of his great heart. From his election
to Fellowship in 1881 to the present day no one has given of his'
time more liberally, has been more interested, has served more

loyally, or has done more to uphold the beauty of our traditions
than our beloved Dr. Delavan. Because of his high skill as a

Laryngologist we are proud of being his associates, and his genial
kind-hearted personality has given to us the real meaning of friend

ship.
We all have known for years of his very acute interest in the

physiology and morbidity of the tonsillar tissues of the throat. It
was largely because of this interest and because I felt that he would
be pleased by. my doing so that I have ventured to bring before

you again the question of the origin of the lymphoid tissue of the
tonsils. It 'is my small tribute to one whom I esteem and admire.

In 1909 I read before this Association a paper on the study of the

histogenesis of the tonsil, which study had to do with the origin of
the lymphoid c'ells and their relation to the cryptal epithelium. I
was led to do this work because the theory that lymphoid cells
were infiltrating the epithelium from the parenchyma did not

satisfactorily explain the histologic findings.
There has been considerable discussion as to whether the small

round cells of the thymus, which is a lympho-epithelial structure,
are true lymphoid cells or should always be classed as epithelial
cells, but such discussion is beyond the scope of my present debate.

However, for the sake of. clearness of description, I shall term the
small round cells that make up the bulk of the tonsil parenchyma,
lymphoid cells.

_

The histologic evidence against an infiltrating theory was:

1. That while the epithelium appeared practically disintegrated
by the presence of lymphoid cells among the basal layers there was

no great accumulation of lymphoid cells in the crypts. Poly
morphonuclear cells are very commonly seen in the crypts when
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there is evidence of infection, but the reported observation of

lymphoid cells breaking through gaps in the epithelial covering
can only be explained as artefacts due to the trauma of removal.

2. That by careful examination and proper staining, transitional
forms between the basal epithelial cells and the lymphoid cells can

be traced.
3. That in the tonsils of childhood, in fact until atrophy occurs,

the epithelium shows evidence of active growth and under some

circumstances even mitotic figures can be demonstrated.
The possibility that such findings suggested, was an epithelial

origin for these lymphocytes rather than a filtering through of

emigrating extraneous cells. That thought naturally led to a care

ful review of the literature on the origin of lymphocytes and their
relation to the Iyrnpho-epithelial structures.

There had at that time been very little work done on the tonsils,
but quite an elaborate series of studies on the thymus gland. There
was and there still is a division of opinion among research investi

gators as to whether lymphoid cells of the thymus are epithelial in

origin or not. While there is this doubt, the preponderance of the
scientific evidence that I was able to review is in favor of the epi
thelial origin. If this is true of the thymus I felt it might also be
true of other lympho-epithelial structures.

It has been known for some time that the crypt formation of the
human tonsil) due to epithelial ingrowth, is an early embryologic
feature. In fact some authors have definitely stated that the

ingrowth of epithelium occurs before lymphoid tissue is evident.
Losanow, in 1929, in his article, "On the Embryonal Development
and Structure of the Tonsils in Man," says, among his conclusions,
"In the process of embryo-histogenesis the first appearance of the
tonsil is to be considered as a penetration of the epithelial cover

ing," and "The process of differentiation of the embryonal mesen

chymatous elements in the adenoid tissue of the tonsil is apparently
a secondary phenomenon and can be considered as a reaction to

the irritation of the epithelial proliferation."
However, I could not and still cannot find any description of the

exact relation of the lymphoid cells to the very earliest changes of
the basal cells of the epithelium. In order to study this, one had to
be certain of the exact position in which the tonsil was going to
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develop and the only animal that I know of in which this location
can ,be readily determined is the hog. The tonsils in the hog
occupy the soft palate and it is a simple matter to remove the soft

,palate from the pig embryos and by serial sectioning detect the
earliest changes in the mucous membrane leading to the future
formation of the tonsil. Many years have elapsed since my

original studies were made and much water has run under the'

bridge. Having recently gone through the literature on the sub

ject quite carefully and finding the same confused ideas exist

today in the relation of the lymphoid cells to the epithelium as did
at the time of my original thoughts in the matter, it seemed worth
while repeating and possibly adding to that work.

Through the kindness of the Director of the Wistar Institute of

Anatomy of Philadelphia, I was able to secure the young of

opossum taken from the pouch at various stages in their develop
ment. Unfortunately, the season was so far advanced, opossums

breeding only once a year, that the youngest opossum obtainable
had already been thirty-seven days· in the pouch and the tonsils;
at that time were in a fairly advanced stage of development. Even
then I had difficulty in locating the position of the tonsil. These
tonsils, however, did show the peculiar intermingling of the

lymphoid cells with the basal cells of the epithelium -and also the

pregnant fact that though the crypts were well formed at this time
there were no lymphoid cells-or other cells, as a matter of fact
in the lumen of the crypts.

At some places there was almost complete disappearance' of the
basal cells, leaving only a thin layer of superficial epithelial cells

separating the parenchyma from the cryptallumen, and at other
areas there were vacuolated spaces containing lymphoid cells .

.
Oddly enough I did not see the budding of the cryptal tips which
is found in the pig embryos and in the adult human tonsil.

I, therefore, .had recourse again to the pig and through the
courteous cooperation of the Vogt Packing Company of Philadel

phia I was able to procure embryos up to 23 cm. in length.
The heads of these embryos were removed and fixed in Bouin's

solution. After fixation, the palate was removed, embedded in

paraffin, serially sectioned, and stained with hematoxylin and
eosin.
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On histologic examination of these tissues I found practically
the same phenomena as in my previous work. Therefore, it is

only necessary to recapitulate as briefly as possible the more

significant findings.
In pig embryos of 13 em. or less in length there is no evident

change in the oral epithelium of the palate that would suggest
tonsillar formation.

In embryos of 13.5 cm. we find at various locations definite

proliferation of the basal cells of the epithelium and at such areas

the basement membrane has disappeared. This is the first evidence
of tonsil formation. Lymphoid cells can now be seen in the epi
thelium and a few may be found in the immediate neighborhood of
the epithelial anlage. Although at this time there seems to be a

slight condensation of the connective tissue stroma outlining the
area that subsequently develops into the tonsil there are no

lymphoid cells in the tissue except near the epithelium.
The tonsil of the pig develops in two masses, one on each side of

the median line of thepalate, and in the center of each one of these
areas the epithelial changes are more marked than they are towards
the periphery; hence one was able to find the very earliest changes
in the periphery and slightly more advanced development toward
the center. The capillaries in the neighborhood contained poly
morphonuclear leucocytes but almost no lymphocytes, and while
there may be. some transmigration of the polymorphonuclear cells
into the perivascular region we do not see true lymphocytes in this
area.

From this initial beginning of proliferation of the basal cells,
the epithelium grows rapidly downward into the mesenchyme and,
as this growth of the epithelium takes place, there accumulates
around the anlage a concentration of lymphoid cells. In a pig
embryo 14.5 cm. long, this beginning development of the tonsil

crypt and its surrounding lymphoid accumulation can be very well

seen, though at this time there is no indentation of the surface but

simply a marked increase in the depth of the epithelium. Also it
will be noticed that where the accumulation of the lymphoid cells
is most marked there is no boundary between the epithelium and
the epithelial cells. Although from the very beginning of the for
mation of the tonsil lymphoid cells' are found between the basal

2
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cells of the epithelium, they are not present in the superficial layers
nor on the surface of the epithelium.

As the growth of the epithelium proceeds downwards into the

mesenchyme the accumulation of the lymphoid cells becomes con

tinually greater. The lumen of the crypts is formed by desquama
tion of the surface epithelial cells. As the crypt pushes into the

parenchyma there are in this developmental stage areas of cryptal
epithelium which have a basement membrane,' and although some

lymphoid cells are found in the immediate neighborhood of such

epithelium the greatest concentration of lymphoid cells is always
around those areas of the cryptal epithelium where the basement
membrane has disappeared and there is an intermingling of

lymphoid and epithelial cells. Further, it can be noticed that some

of the epithelial cells have separated away from the anlage and

appear free in the connective tissue syncytium. I do not know the
future fate of these separate epithelial cells but it has been sug
gested that they may give rise to the secondary germinating fol
licles which appear in the tonsil at or just before birth.

In the pig embryo of 22.5 cm. the crypt formation is quite well

developed. They extend down almost to that area of connective'
tissue condensation which later develops into the capsule. Branch

ing of the epithelial ingrowth can be clearly seen and the lumen of
the main portion of the crypt is now well developed but absolutely
free of any cellular elements except a few desquamating epithelial
cells. The tonsil has by this time developed into two distinct,
lateral masses which occupy the greater part of the soft palate but
are divided 'by the median line.

At no time was there any evidence to indicate that the lymphoid
cells were derived from connective tissue elements or was there

any histologic picture to suggest their presence as the result of

migration from the, blood vessels. Further, although mitotic

figures can be demonstrated in the epithelial cells there was no
evidence in the embryos that I examined to show that the lymphoid
cells were themselves multiplying. It must be remembered, how
ever, that these were all young embryos, as far as the tonsil is

concerned, long before the appearance of the secondary follicles.

Therefore, though the evidence above recited suggests that all the

lymphoid cells seen in these embryos are epithelial in origin, we
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cannot be sure but that in the adult tonsil many of them come from
the secondary follicles. In fact I believe this to be true though
this question requires much more study, especially as there is con

siderable debate as to whether these areas are factories or grave

yards. Personally, I still believe in the germinating theory.
Because of the fixed idea amongst many anatomists that lym

phoid cells must be mesenchymatous in origin, and being somewhat
uncertain as to the accuracy of my own judgment in matters of

histologic detail, I took these slides to Dr. Stanley P. Reiman,
who spent two or three hours one afternoon with his laboratory
assistant going over them very carefully. He sent me the following
statement to be used and quoted as I desired.

"Dr. Stanley P. Reiman, after looking over the histologic slides
of tonsillar areas of pig embryos, gave the following synopsis of
his explanation of the phenomenon.

"The lymphoid cells and the epithelial cells (both terms based
on morphologic appearance) of the cryptal anlage both come from

incompletely differentiated cells which are situated in that position
which is called the basal layer of the epithelium; hence they are

usually called epithelial.
"Differentiation of cells which leads to the anatomic designation

of them as epithelial precedes the accumulation of those which are

called lymphocytes. The activity in the basal layer of the epi-·
thelium is manifested by a loss of basement membrane of the epi
thelium and an increase in the number of the so-called basal cells
which stream downward. Therefore, it seems logical to believe
that the epithelial cells lead the procession, that is, there are already
cells present definitely diagnosable on morphological grounds as

epithelium before the appearance of those which are later called
lymphocytic. From which it follows that both the epithelial and
the lymphocytic type of differentiation come from the same

undifferentiated cells which are present in. the basal layer of the
epithelium. This is another example of the generalization that the
potency of undifferentiated cells is greater than their realization.
It does not surprise us therefore that both lymphocytic-like and
epithelial-like cells come from the same undifferentiated cells."

This concept of the dual potentiality of cells makes possible the
increase in the number of epithelial cells required by the growing
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cryptal anlage and at the same time provides for the epithelial
lymphopoiesis. I believe further that this process is not limited to

the embryologic tonsil, because we find in the adult tonsil evidence
of continued growth of the basal cells of the cryptal epithelium and
even a more marked association of lymphocytes and epithelial
cells.

To correlate these findings with the physiology of tonsillar tissue
I believe we can definitely state: (1) That the presence of the
lymphoid cells in the epithelium of the tonsillar crypts cannot be

explained as an infiltrating process of exogenetic cells. Nor do

they wander through the epithelium to later become salivary
corpuscles as several authors have stated. (2) The theory that
can best explain their presence in the adult epithelium and their
relation to the embryologic epithelium is one that accepts the idea
of an epithelial origin for lymphoid cells. If we accept this hypoth
esis we then have a reasonable explanation for the existence of all .

lympho-epithelial structures.



THE PREVENTION OF SEPTAL HEMATOMA AFTER
SUBMUCOUS RESECTION

WILLIAM B. CHAMBERLIN, M.D.

IT is with no little temerity that one approaches the subject of
the submucous resection of the nasal septum. For years this

operation held the rhinolaryngeal stage, from which it was only
displaced by the enucleation of the tonsil by means of the eminence
on the inner surface of the angle of the inferior maxilla. But no

more eminences having appeared and the list of rapid fire enucle
ators having been exhausted, the new method of tonsillectomy, like
the submucous resection, soon suffered from a literary eclipse.
Certainly the submucous resection was a vast improvement over

all the other methods and so far supplanted them that they are

only of interest historically. The technique and advantages of
submucous resection have been dwelt upon at length. But little
mention has been made of the complications following the opera
tion and a search of the literature of the last ten years does not

disclose a single reference. Previously there was an occasional
mention of perforations, external deformities, delayed healing,
bleeding and even meningitis, so that one might easily have con

cluded that after-care and treatment were of little or no impor
tance, that the technique of the operation left little more to be
expected and that complications were conspicuous by their
absence.

Let us grant that the last word in the technique of the sub
mucous resection has no doubt been said, but there are many
divergent opinions in regard to the after-care and treatment.
Some operators use no packing at all and make no effort to keep
the opposite flaps in apposition. The majority, however, seem to

prefer the use of some mechanical means in order to keep the flaps
in contact with each other. These various means may be through
and-through sutures, splints of metal or dental wax or tampons
of various sorts. These are frequently gauze impregnated with
vaseline or gauze packed into a previously inserted finger cot.

Others have used balloons of rubber and inflated with air. We
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doubt if Hurd still uses the button which he previously devised.

Possibly the majority of operators have used some form of Bernay's
sponge, cut previously to the desired shape and thickness. All of
these methods have as their object the prevention of bleeding be
tween the flaps after the operation has been concluded and the
resultant adhesion of the flaps to each other. Possibly the greatest
objection to the use of any form of packing is the complete' nasal
obstruction and consequent discomfort from its use while the

packing is in place. Some assert that this discomfort is obviated if
no packing is used or if through-and-through sutures are made.
The use of tubular splints would seem to be ideal were it not that
the tubes are soon filled with secretion, which it is impossible to

remove, so that in a short time they are converted into a solid pack
through which no air can enter.

For many years it has been our practice, both with private and
clinic patients, following submucous resection to approximate the

edges of the incision with a single suture, the incision being always
at the junction of the skin and the mucous membrane. Perfora
tions in one or both flaps occasionally occur even with the most

careful technique. These perforations are often the result of a

blunt dissection when a sharp dissection should have been used.
Such perforations will not be permanent unless opposite; "but if

opposite the resected cartilage, properly shaped, can be reinserted,
thus forming a splint. Before inserting the cartilage the suture'
is placed in position but is not tied until certain that the cartilage
is in proper position, as it is easily displaced during the insertion
of the suture: . Although there may be certain objections to the
use of the suture, we feel that the edges are thus held in firm apposi
tion and that scar tissue formation, with subsequent crust forma
tion due to a broad scar, is consequently avoided. There is a

possibility that the placing of this suture in obstructing drainage
through the incision favors the formation of hematoma. Simp-'
son's or Good's tampons, cut to appropriate shape and split to

the requisite thickness, are now inserted. This shaping and thin

ning or splitting of the tampons is of vital importance. If they are

not the proper size the pressure is not uniformly exerted. If too

thick the pressure on either side is excessive and great discomfort
results. They should be only sufficiently thick that when moistened
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they will remain in position, but not so thin that they may easily
be extruded. They are previously well coated on either side with
vaseline to facilitate their removal, care being exercised to prevent
the vaseline from covering the edges of the tampon. These tam

pons are now moistened with sterile water and are finally read

justed to the proper position. Occasionally, if a single tampon
seems inadequate, one is inserted above the other. We feel cer

tain that the pressure from a tampon is more even and uniform
than that from a splint or from gauze packing. These tampons
are withdrawn in from twenty to twenty-four hours following the

operation. Due to the lack of sufficient hospital facilities, as well
as for financial reasons, the majority of our patients, both private
and clinic, are operated upon and treated subsequently as ambula

tory patients. While we cannot defend this method, except for
the reasons given above, we still feel that hematomata, or bleeding
between the flaps after the packing has been removed, could still
have occurred, though possibly with slightly less frequency.
Printed directions are' given to each patient outlining the treat

ment to be followed before returning to the office or hospital, tell

ing how much bleeding to expect together with appropriate medi
cation. They are also instructed to communicate by phone in
case of doubt or anxiety.

After the removal of the packing, especially if a turbinotomy
has been performed at the same time as the submucous resection,
the nose is packed with cotton saturated with adrenalin or neo

synephrin, until all bleeding has ceased. The nose is then sprayed
with oil. During the subsequent twenty-four hours the patient is
instructed to instill the familiar C.M.A. solution. The suture is
removed at the end of the second day. Occasionally there is a

swelling and occlusion which cannot be accounted for entirely by
the swelling of the mucous membrane. If there is any doubt, the
nose on the side of the incision is first sterilized as completely as

possible, then a sterile probe, or better still the tip of a Politzer
forcep, is inserted. If a hematoma is present there will be a gush
of inky black blood but usually no clots. If the hematoma is
apparently extensive, as shown by the deeper insertion of the probe,
all blood is aspirated through a sterile Eustachian catheter or

suction tube. This suction is repeated every twenty-four' hours
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when the depth of the cavity will be seen to gradually lessen and

ultimately. disappear. Rarely have we seen infection follow the

aspiration of the hematoma if the proper technique has been ob
served. No infection followed nor did the cartilage become ex

truded in one case where the cartilage had been inserted in order
to prevent a perforation. Following the first aspiration, the nose

can again be packed lightly with thin tampons in order to keep the

flaps in apposition or, as is our usual custom, left with no packing
at all. It is aspirated again on the following day and on each

succeeding day until the hematoma has disappeared.
There is no doubt but that hematoma is less likely to occur in

the presence of a perforation of one or both flaps. I have, ac

cordingly, made fairly large openings in one or both flaps in what
to me were appropriate places, but still the hematomata have oc

curred. In an endeavor to prevent their occurrence, various types
of drains, such as gauze, cigarette drains, rubber tubing and tubu
lar webbing, have been carried through the incision, their ends
carried up to the base of the sphenoid and projecting through the
incision. These drains were then withdrawn at the same time as

the removal of the packing on the following day or at the time of
the removal of the stitch, but in spite of any and all efforts hem
atomata have occasionally occurred and apparently uninfluenced

by any change in method, so that if they now occur we resort only
to opening and aspiration with a consequent protraction of conval-:
escence. If the hematoma is small there is of.course a possibility
of its being absorbed, but there is also a great danger, if not

aspirated, that it may become infected with the resultant danger'
of external deformity or serious complications.

This question of hematoma following the submucous resection
of the septum has been the subject of much thought, critical

searching of cause and repeated experimentation. It has been
the cause of no little chagrin and disappointment. How can we

prevent these hematomata with their protracted convalescence
and consequent discomfort? To me the question is still unsolved
and unanswered. It is fo� this reason that I have brought it up to

you for discussion, not that I myself can make any special contri
bution but because from the opinion of many minds there may
be wisdom and help and so the solution of a problem.
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DISCUSSION

DR. RALPH A. FENTON, Portland, Oregon:
I agree with the essayist upon the extreme importance of preventing

the onset of hematoma because it nullifies the results of an otherwise

excellently conceived operation. For some twenty years, instead of

placing a drain in between the flaps, we have made an incision high
up and far back on the opposite side from the incision at the base, at

a point where hemorrhage is likely to occur from the region of the
rostrum of the sphenoid; we then paint the inside between the flaps
with tincture of benzoin compound and see to it that the inside of the

flaps is completely dry. We always inspect the interior very care

fully with Dr. Mosher's extensible nasal speculum. For packing, we

use a piece of cellophane on the same side as the original incision, a

piece about 2 inches square and grease it thoroughly with sterile vase

line, catch it by the center and fold the cellophane around an angle
dressing forceps. The folded cellophane is inserted in the nose between
the wings of the ordinary nasal speculum far enough back so that pack
ing within this cellophane lining can be readily carried out.

The forceps is removed from the cellophane lining, and this is spread
up and down so that the nasal cavity is completely lined. One can

then pack on the side which is cut without difficulty, pressing the entire

septum over to the opposite side so that it is rarely necessary to pack
the opposite side. Since we have used this technique we have had very
little difficulty with hematoma.

DR. HENRY M. GOODYEAR, Cincinnati, Ohio:
I believe that Dr. Chamberlin has brought up a very important

point here in the treatment of hematoma of the septum. One point
that I would like particularly to mention is the use of tubes after sub
mucous resection. Dr. Chamberlin mentioned that the tubes usually
become occluded shortly after operation. If you use hospital tubing
that is about 1- inch in diameter, you will be pleased with the results.

Hospital tubing is pliable, and is not like the thick, hard red or black

tubing commonly used. You cut pieces 21- or 2! inches long and lay
them on the floor of the nose on each side. Usually, when you see

your patient twelve or twenty-four hours later, you will find, at least,
one tube is patent. I permit the patient to draw back on these tubes
to remove the mucus. The tubes together with the packing, are

removed at the end of the first twenty-four hours.
I do not feel we should pack the nose so that a vacuum is created in

the nasopharynx each time the patient swallows If you hold your



26 DISCUSSION

nose closed and try to drink a glass of water, you will sympathize with
the patient.who has to swallow with his nose blocked for twenty-four
hours. Even a little air through the tubes will prevent a vacuum upon
swallowing.

After the submucous resection is completed, I make a second inci
sion up higher over the cartilage area near its junction with the per

pendicular plate of the ethmoid bone. A Gruenvald forceps is inserted
and a duckbill shaped window is excised.

This is a dangerous area in which to have any inflammation.
The cartilage may sag here even though you have an inflammation

without pus, thus it is most important that there be no accumulation
of blood.

Once a hematoma is found after a resection, I have never found it

satisfactory to treat through the original incision for the purpose of
resection. An ample window is immediately cut and no packing
inserted.

I believe a window should be made as I have mentioned in all cases

of submucous resections, as they are all potential hematomas.

DR. JAMES A; BABBITT, Philadelphia, Pa.:
Dr. Chamberlin very graciously sent me his paper before its delivery.

This presentation today was, I think, partly at my special request for
a very practical series of papers. I think we should always include
two or three of these important, practical, routine papers to aid us

in newer knowledge in the management of complications.
Within the last year or two, we seem to have accepted the plan in

Philadelphia of omitting packing in ethmoid, sphenoid, and Caldwell
Luc operations. We did not feel until recently that this was entirely
safe. I cannot 'help feeling that the packing of the nose, with the slough
which forms, the attendant pressure and the invitation to infective

complication, is not exactly right. I have the feeling that somebody
is going to find just the proper pressure, splint, tube, packing or some

thing of that sort, to just control the hemorrhagic area.

I am quite in accord with Dr. Goodyear's plan of making a window,
and have always made· an incisional drainage far back on the right
side, not on the operated side. It seems to me that the ideal method,
and I have been listening to this paper with a great deal of interest,
will be a simple insertion of sutures in the septum to keep the layers
in place. These sutures may not even be tied, just mechanically keep
those flaps together; and then enough pressure be maintained by packed
rubber cot or some antiseptic-impregnated gauze. In one of our hos

pitals the benzoinated lanolin is used to control infection, and the
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immediate bleeding. I think that if we can in this operation, simple
tonsillectomy and other simpler procedures get practical help of this

sort, our Association will render a real service.

DR. WILLIAM WESLEY CARTER, New York, N. Y. (By invitation):
I have always regarded a septal hematoma following a submucous

resection as an infected cavity. It has been my custom to evacuate

the clot, then taken a swab, dip it in pure carbolic acid and apply it
to the entire cavity following this by a similar application of 95 per
cent alcohol. - I do not follow this by compression for if there is per
sistent hemorrhage the above mentioned treatment will stop it a�d I

regard the cavity as sterilized following this procedure.
Following the submucous operation, I use small cellophane cigarette

drains, placed on either side and removed within twenty-four hours.
I have never failed to see a deformity result from an infected hematoma
of the septum.

DR. HORACE NEWHART, Minneapolis, Minn.:
This is only one suggestion that came to me as a result of several

hematomas within a shoit period. Our standing orders in this partic
ular hospital include liquid or soft diet subsequent to the operation.
Most people do not eat very much anyway; but we find this diet helpful.

I was recalled by the interne on several occasions and told such-and
such patient was bleeding three, four, eight or ten hours after opera
tion. On investigation we found it was due to either one of two things;
first, gum chewing which was not observed. When we took away
the gum and allowed no more gum chewing, we were not troubled
in this way. Another circumstance or happening was due to the

misinterpretation of a young nurse or our meaning of a soft diet.
From the internist's point of view in the case of ulcer, they include
white wheat toast. The patient had been receiving, because she liked
it, hard toast, and mastication of it seemed to bring on considerable

bleeding after each meal.

DR. WILLIAM B. CHAMBERLIN (in closing):
I wish to thank the various discussants because I realize the con

tributions by the . discussants will be much more valuable than any
contribution which I might make.

Dr. Fenton's suggestion of cellophane arid the use of benzoin is
very interesting. I have not tried it.

Dr. Goodyear speaks of the use of rubber tubing. I grant that it
is extremely difficult for these patients to swallow if their noses are
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completely blocked. On the other hand, I still feel that the tubes are

very likely. to be so occluded with thick secretion that they are very
likely to act much like a solid pack.

I was interested in Dr. Babbitt's suggestion of the through-and
through sutures. I personally have not tried them, although I have
seen them described in the literature.

Dr. Carter's suggestion about injury of the vessels I think is very

important. I cannot see, however, that it makes much difference
whether you use the curet which Dr. Carter has ingeniously devised,
or whether you use a blunt or semi-sharp dissector, as long as you do
not injure the vessels. As long as you keep your elevator tightly on

the cartilage or on the bone the vessels are not likely to be injured.
Possibly my experience has been more fortunate than Dr. Carter's,
but I have never seen, that is in my own cases, a deformity occur with
a hematoma or even when the hematoma has become infected. I
cannot agree with Dr. Carter that the hematoma is an abscess. It

may become an abscess when infection occurs.

Dr. Newhart's suggestion aboutthe diet and especially the gum chew

ing I think is very interesting: No doubt a liberal diet will contribute
to bleeding, as will gum chewing also, by increasing the blood pressure.



TUMORS OF THE JAWS

T. E. CARMODY, M.D., D.D.SC.,. D.D.S.

TUMORS of the jaws are so often externally evident that they
offer opportunity for rather spectacular and dramatic surgery.
However, as there are a number of other conditions affecting the
same region which closely resemble tumors, it is wise to be

thoroughly conversant with the subject so that there may be no

mistake in diagnosis and no snap judgments as to treatment.

The classification may vary with the author's preference. Thus
tumors of the jaws may be classified broadly as: benign, malignant
or odontogenous; as to the point of origin such as odontogenous or

osteogenic (Thoma), and as to the site of the lesion, that is, the

maxilla, mandible, floor of the mouth, etc .. As the seriousness of
the condition should be. the first concern, the first classification is

probably the most adaptable, as it readily permits judgment of
the strenuousness of measures necessary for control.

An odontogenous tumor or odontome, as it was defined by the
Committee of the British Dental Association which prepared an

exhibit for the London meeting in 1914,1 is a tumor derived from
the special cells concerned in tooth development. It is a tumor be
cause" it is a mass of new formation which tends to grow or per
sist, fulfils no physiological function, and has no typical termina
tion." That committee noted that an odontome also fulfils
Thoma's definition of a tumor being "an autonomous or inde

pendent new growth" and his law that "it reproduces with more

or less deviation the structure of the part from which it primarily
arises.". As a class, odontomas are generally benign except the
adamantinomas which show local invasive tendencies or as stated

by Blair" "have a tendency toward malignant degeneration."
Padgett" subdivides the group of odontomas into three classes:

(1) radiculodental cysts (simple epithelial); (2) adamantinomas or

ameloblastomas; and (3) follicular cysts (so-called" dentigerous"
cysts). This facilitates discussion of the group. There are many

explanations of the origins of these growths and evaluation of all
of them leads to Padgett's summary 'that adamantinomas and
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cystic tumors lined by epithelium and containing only rudiments
of dental structures are derived from the debris paradentaire,
while the cysts with multiple well-formed teeth and the various
odontomas may be referred to the enamel organ and the pulp
tissue.

Radiculodental cysts, known also as radicular or dental root

cysts, and simple dental cysts usually occur on pulpless teeth, but
unless the patient is subject to the development of such cysts they'
seldom appear. Differentiation in name may depend upon loca
tion of the cysts; that is, if at the apex of the tooth the cyst is

radicular, if along the sides of the tooth it is paradental. Diagnosis
is made by employing a combination of clinical, radiographic and

pathologic examinations. Treatment depends upon the state of
the bone in the area between the gingival margin and the apex of
the tooth. If that is intact, therapy is that of the root canal and
later opening the area and enucleation of the cyst. If the condition
is advanced the therapy must be accommodated accordingly.

Adamantinomas, ameloblastomas, multilocular cysts or multi
locular cystomas are more common in the mandible than in the
maxilla: They may vary in size from a small cystic cavity to

involvement of the whole bone. They are usually slow growing
although occasionally growth is rapid. They seldom occur in-very
young subjects, twenty to thirty years being the most common

decade. Most authors agree that females are more subject to

them than males, and negroes, than whites. Diagnostically the

roentgenogram is characteristic. It shows a multilocular cavity
with sharp bony delineations. The appearance is that of a honey
comb consisting of cavitie� and hollows. These tumors must be
differentiated from benign giant-cell tumors of central origin and
osteitis fibrosa cystica, but' if there is doubt the microscopic ex

amination is conclusive. Although these are considered benign
growths, the fact that they show local invasive tendencies makes
them potentially more serious, than other cysts. Winter' thought
that they could best be termed locally malignant because they
tend to recur within the jaw again and again, probably because of

incomplete removal. They have no early symptoms. Of the later

ones, distortion of the jaw to the point of becoming a facial defect,
and probable rupture into the mouth with resulti�g infection, IS
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outstandingly distressing. They may, if large, interfere with

speech arid mastication.
In spite of differences of opinion over etiology, classification, and

nomenclature, the therapy seems, to be agreed upon. Because
metastases may occur, radical surgery for complete eradication of
the cyst is the best treatment. It may be of the usual type or

electrosurgery, and should be followed by drainage and wound

irrigations when indicated. Both for the sake of the record and as a

guide in therapy, pathologic examination of the material removed
is advisable. Equivocal though it may seem, adamantinomas are

neither radioresistant nor radiosensitive. It may be wise to note,
however, that as Galloway' pointed out, although recently marked
advances have been made in knowledge concerning irradiation,
it is still not advisable to "speak too dogmatically" about it until
more is known of how it works.

Follicular or dentigerous cysts, or odontoceles as they have been
called, affect the tooth before eruption and usually prevent that

process taking place. They mayor may not contain a tooth or

teeth, and they may be single or multiple. Although my experience
does not concur, there is a belief that these are more common in
the maxilla than in the mandible. There is a high incidence of
involvement around the third molars and the cuspids, but any
tooth may be affected. Local chronic infection such as osteo

myelitis seems .to have a stimulating effect etiologically as does
nerve pressure. They are slow growing and not painful, but the

gradual destruction and attenuation of bone progresses to egg
shell consistency. When externally visible they cause the jaw to

bulge and sharp borders appear. Palpation then may reveal bone
at the highest point of the swelling, there may be pulsation of the
sac and crepitation of a parchment-like nature. When far ad

vanced,' a faint bluish glossy coloring may be noted. The roent

genogram shows a well-defined bony outline with or without an

unerupted tooth-in the wall of the cavity. The contents of the

cyst are serous, slightly mucous, and contain fat and cholesterol.
There is a lack of cachexia or lymph gland involvement. If diag
nosis cannot be made from roentgen or clinical examination or a

combination of the two, there is always test puncture and biopsy
as a final recourse. If the fluid contents of the cyst are purulent,
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infection from an outside source is responsible. Treatment con

sists of removal of the sac and the tooth or teeth within. If the

cyst is a large one, there must be removal also of enough sur

rounding thin bone to permit collapse of the mucous membrane for

cavity lining. Packed in place with gauze, this assists in regenera
tion of bone. Smaller cavities may be sutured as dental authors
recommend.

The benign tumors of the jaw are usually called osteogenic
tumors, and include exostoses and hyperplasias, osteomas, chon

dromas, myxomas, and the various conditions closely related to

them. Here again, there seems to be much controversy as to

classification.
The exostoses and osteochondromas occur rarely in the jaws,

and then usually in patients between the ages of ten and twenty
five years; males being more often affected than females. They
arise from precartilaginous connective tissue .and vary from
osteomas in type of ossification in the fibrous tissue. Etiologically,
they seem to need a specific heredity, but trauma and inflamma
tion may be immediate causative factors. They have a predilec
tion for sites of tendinous attachments, directly to bone, where
traction is greatest. They too are slow growing, not especially
painful, but they may be distressing if overlying soft tissue is
irritated. They are subject, however, to sudden accessions of

growth with the accompanying increase of discomfort and possible
malignant change taking place. When the last named condition
occurs it is usually after thirty years of age.

Diagnosis is made by a; combination of clinical and roentgen
examinations. The tumor appears as a hard swelling attached

firmly to the bone beneath, only slightly tender if at all, and non-
. adherent to the soft tissue' above it. Roentgenographically, the

picture is one of a pedicle of bone protruding through a periosteal
gap and covered by a neoplastic cartilaginous cap which often is

undergoing calcification in the deeper layers .. Cancellous and com

pact portions of bone merging into normal bone beneath may be
seen. If it is possible to watch these tumors closely by roentgen
examinations they may be left untreated. During the process of

watching, should malignant change occur, simple excision with
destruction of the base is satisfactory.
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Microscopically, osteoma is difficult to differentiate, but based
on gross and clinical features, it may be defined as Padgett" does,
"a hard mass without an inflammatory beginning, a progressive
history, and a circumscribed form, along with active osteoblasts
and a possible cartilaginous derivation." This type of growth
occurs in the jaws, the orbit and the sinuses. The tumor is slow

growing, but steadily progressive and sometimes attains consider
able size. Pain is not usually present unless there is nerve pres
sure. Roentgen diagnosis is conclusive. Therapy is for relief of

symptoms and is governed accordingly. If removal is necessary
it should be complete, but, as long as there is no malignancy, care

should be taken to leave periosteum so that bone regeneration may
take place, provided, of course, that it can be saved practicably.
Although osteomas usually originate in bone, they may extend to

soft tissue, and have been found on the surface above bone,
especially in the region of the jaws. Although by definition alone,
angiomas cannot involve bone, they may occur in soft tissue over

the jaws, and must be mentioned because of that. Early removal
to prevent spread is advisable.

Torus palatinus is an exostosis, or rather two exostoses of bone
connected with the palatine processes of the maxilla which grow
together and meet in the midline of the palate. It is a relatively
rare condition. Treatment depends upon the size of the growth:
if small and not disturbing to the patient it may be left alone, but
if large and distressing as for instance, so as to interfere with a

plate, removal is indicated.
Chondroma or benign chondromyxoma is rare in the jaws, and

because of its cartilaginous nature is often grouped with the
exostoses. When it does occur the decade twenty and thirty years
of age seems to have the greatest incidence. The symptoms are

similar to those of osteochondroma; but it differs from that type
in having very little osseous matter if any, and in being located
centrally rather than periosteally. It has a tendency to recur,

although treatment consists of complete surgical removal. The

roentgenogram of a typical tumor shows a small translucent rare

fied area in the center of a shaft of bone, usually a small one.

Multiple exostoses or hereditary deforming achondroplasia is a

general disease of congenital nature "and one which could affect
3
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the epiphysis of the condyle of the jaws, but, about which little is
known. The best treatment would seem to be one of non-inter
ference unless extensive deformity necessitated operation for
correction.

Primary malignant tumors of the jaw bones are known as osteo

genic sarcomas, and the size of the cell is inversely proportional
to the degree of malignancy; the smaller the cell, the greater the

degree. Carcinomas occur also, originating from epithelium and

affecting mucous membrane. They are common in the mouth

(smoking is a factor) and the maxillary sinuses. If the jaw bones
are involved by this type of neoplasm, it is usually secondary to

a primary soft tissue lesion in the oral region or a more distant one

such as the breast. Broder's classification (Grades I, II, III, IV)
has done for carcinoma what the size of the cell does for sarcoma.

It gives a method of judging seriousness in the light of proposed
therapy. Although that therapy is dependent upon the individual

case, in general it may be outlined as consisting of preoperative
irradiation, surgery, and postoperative irradiation. The surgeon
should attempt to enter from the oral cavity wherever possible,
and for 'lesions about the upper jaw this is usually feasible, but if .

external incision is inescapable then it should be made with concern

that there shall be as small a resulting scar as possible.
Although osteogenetic sarcomas are the main group of primary

malignant tumors of the jaw, they are still rare. They usually
occur between the ages of twenty-five and fifty-five years, grow .

comparatively slowly, and metastasize readily. Pathologically
several types can be differentiated, but clinically the important
facts to be noted are (1) that the etiology is still not established

although trauma very probably is significant; (2) sex is no factor;
(3) . age incidence corresponds to the period of greatest skeletal

growth, namely, adolescence and young adulthood; and (4) either

jaw may be affected; Although they are rather slow growing,
pain, formation of the tumor, and dysfunction are progressive and
occur in that order. Some kinds are accompanied by fever, and
when with metastases, by cachexia. If there is interference with
food intake, malnutrition may result. Metastases are common

and occur early, the lungs being a common site. Extension may be
direct or hematogenous or lymph borne. If the maxilla is the site
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of the tumor, the sinuses and orbit may be deformed. Osteogenic
sarcoma does not penetrate epithelium easily, and if through
trauma that occurs, secondary infection may confuse the picture.
With progressive thinning of the cortex, crepitation like egg-shell
crackling is noted on pressure. Occasionally pathologic fracture
occurs in the mandible. Diagnosis is made by a combination of
clinical, roentgen and pathologic examinations. If these are not

conclusive, recourse may be had to the therapeutic test of roentgen
irradiation. Osteogenic sarcomas are radioresistant and increased

pain and swelling result from exposure. Following the test the

swelling and hyperemia of giant-cell tumors first increases and then

pain and disability subside. Myelomas respond strikingly at

once. Of course, the prognosis varies with the individual case.

Treatment also must be definitely individualized, although the

weight of evidence is still in favor of preoperative heavy irradia
tion followed by radical excision whenever possible. Skill and

gentleness of the operator are important, as rough handling is
liable to instigate metastasis.

Ewing's tumor is very rare in the jaw bones, but since it does
occur it should be mentioned. As it especially invades the long
bones it can be readily understood why the jaws are seldom the
site. The age group most affected is the second decade. Clinic

ally, it is like other bone tumors, but most cases show a leuco

cytosis of over 10,000. It is highly radiosensitive, rapidly recur

rent, and usually fatal. Treatment should be irradiation, of course,
but the prognosis is very poor.

Periosteal sarcoma is a fibrosarcoma originating in the outer

and central layers of the periosteum. A few cases involving the

jaws are on record. They are characterized by a fusiform swelling
about the bone, incomplete encapsulation and invasion of sur

rounding soft tissues. Roentgenographically, there is practically
no tendency to destruction of cortex and marrow cavity. The
tumor mass around the bone is usually opaque. It is radio

resistant, but treatment should be irradiation and radical excision.

Multiple myeloma is a tumor of middle life, usually occurring
in the fifth decade, but the greatest incidence is between forty and

seventy years. Males are affected twice as often as females, and
the upper jaw is occasionally the site �f the disease. Etiologically,
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trauma and infection are not thought to have any direct bearing,
but either may be a significant factor. Pain is the outstanding
symptom of the advanced condition, but at the onset the complaint
is likely to be "rheumatism." One characteristic symptom is the
occurrence of severe attacks followed by free periods. Tumor for

mation, especially in multiple localities at one time, is the final

diagnostic criterion. These tumors are elastic and give a parch
ment-like crepitation, and in the later stages are extremely painful.
They tend to fluctuate in size from time to time. The condition

may be complicated by pathologic fracture, chronic bronchitis,
emphysema, neurologic symptoms, nephrosis and anemia. The
characteristic roentgen appearance is of multiple destruction in a

transverse direction. The most valuable though futile. treatment

(death usually occurs within two years) is deep irradiation for
alleviation of suffering:

Benign giant-cell tumor is a maverick, it is neither truly benign
nor truly malignant. It has only benign characteristics, but it

may metastasize. It is not a bone tumor, but is associated with
an epiphysis where osteogenesis by way of cartilage occurs. Both

upper and lower jaws are subject to this type of tumor. Etio-·
logically, trauma seems to be important. Diagnosis rests on

clinical examination, history of trauma, demonstration of tumor,
pain, and the roentgenographic appearance of bone destruction.
This type often occurs fulgurating through the socket after removal
of a loose tooth. The therapeutic test often' elicits increased pain
immediately after irradiation. Examination by palpation reveals
the outlines and crepitation, and occasionally in vascular types, a

bruit. Treatment may be radical or conservative. The latter
consists of simple curettement for both the original conditions and
recurrences. Irradiation has been advocated recently, but sta

tistics are lacking as, to its efficacy.
Neuroblastoma also is anomalous in that it does not seem to be

markedly either benign or malignant. As its name indicates, it is
tumor involvement of nerve tissue and in the true form congenital
origin is essential. It is rare in any locality, and especially so in
the jaws. I had a case in which the riglit mandible was the site.
The treatment was surgery and cauterization, and the result was

cure.
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Bone cysts may occur in the jaws although they are rare and
must not be confused with dental cysts. The age incidence is

usually six to twelve years. Diagnosis is made from the roentgen
appearance of a central expanding defect with a smooth sym
metrical outline which may be crossed by trabeculation. Hemor

rhagic or traumatic cysts are the result of trauma and blood clot
formation and stasis causing irritation and cyst formation. The

cavity is in the bone. Radiographically, the picture is of a well
defined somewhat irregular cavity in the bone along the course

of the inferior dental canal. Tooth pulp is not killed. Treatment
for both these latter and bone cysts is surgical, consisting of re

moval of overlying bone, evacuation of fluid contents, and healing
by granulation.

Osteitis fibrosa cystica has been found to be associated with

hyperparathyroidism and giant-cell tumor. Diagnosis is depen
dent upon biochemical tests, electrocardiogram, and clinical

picture. Once it is established, the treatment is clearcut. Extir

pation of the parathyroid tumor has been the signal for reversal
of the changes and return to normal.

Secondary tumors of the jaw are rare, but when they do occur

are similar to those in other bones. Diagnosis is made as in other
metastases by clinical and roentgen means and treatment must be
alleviation, for, of course, at that stage cure is not to be expected.

SUMMARY -. The subject of tumors of the jaws has been discussed
as regards odontogenous, benign" and malignant tumors. That
discussion incorporated both bone involvement and that of the
soft tissues surrounding it. As there are certain tumorous growths
which do not rightly classify as anyone of the three groups men

tioned, they have been discussed individually.
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DEFECTIVE SPEECH IN RELATION TO DEFECTIVE
HEARING

MAX A. GOLDSTEIN, M.D.

PERFECT speech is dependent on perfect hearing, correct voice

production, understanding of pitch, volume, rhythm control and
careful articulation.

It is a reasonable and logical observation that defective speech
is often the result of imperfect hearing. Speech in its essence and

performance is but an imitation of the sounds of the human voice
as heard.

Defective hearing may be the main factor in many cases of
speech defects, notwithstanding good voice and careful articula
tion. A lack of physical appreciation of pitch, volume and rhythm,
due to defective hearing, may counteract all other favorable ele
ments in the production of perfect speech.

Speech is the most constant and universal instrument of exchange
in social contacts of man to man; it is the one fundamental act

that distinguishes the human from brute creation; it is a vital
element of social intercourse; it is the most useful and frequent
form of expression of thought; it is the principal factor for advance
ment and success; it is the keystone of emancipation from many
of his handicaps.

There are so many details to be considered in the discussion of

speech and its defects that only a few of these features may be
touched upon in this short survey.

Voice is sound originated in the larynx and may be produced by
any animal possessing that organ.

Speech is voice modified in the cavity of the mouth. This is

produced by changes in the size and shape of this cavity, controlled

by the mechanism of articulation comprising the tongue, teeth,
lips, vellum and mandible.

As speech is dependent on normal hearing for its perfect pro
duction, the speech model must be perfect. If the model is im

perfect and the hearing imperfect, the resultant speech will be

imperfect.
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There is an interesting story or legend ascribed to the Chinese:
"Some ·centuries ago a Mandarin ordered a normal-hearing young
chile!, before speech development had been established, to be placed
under the supervision of mute attendants and in the environment
of a deserted island. According to the story, this child grew up

throughout the period of adolescence and notwithstanding his
normal hearing function, was unable to. speak."

In the nomenclature of speech pathology of childhood, the' out

standing and most frequent to be considered as etiologically associ
ated with defective hearing is dyslalia, also known as oral inac

tivity or more commonly, as "baby talk." Dyslalia is defined as

"Impairment of utterance with functional abnormality of the
external speech organs," and as such presents a great variety of

articulatory defects.
In the examination of many such cases we can trace their origin

to imperfectly heard speech patterns or imitated models of fond
'mothers and relatives who coo and distort their own speech for the
child's and their own amusement, little realizing that they are

setting an example and offering every possible opportunity for
the development of this quite prevalent speech defect. Added to
this, we may observe in passing, that the parent of such a child

frequently consults a pediatrician about the prospects of correcting
this defect, only to be told by him, "Don't worry, Mrs. Smith,
your child will outgrow it."

The second chapter in the progress of- dyslalia (baby talk) is

cfrequently ushered in by the appearance of acute stammering.
Speech correctionists refer constantly to dyslalia as a frequent

forerunner of stammering.
'Another but less common etiological factor of speech defects is

word-deafness, a central disturbance of the auditory center in the
cortex where sounds. are heard but convey no meaning to the child.

In describing the status of the speech centers that fit into this

category, we refer to the Wernicke center as the speech-hearing
center and the Broca Genter as the speech-producing center. In

.word-deafnese, therefore, the Wernicke center may be delayed
in development or its relation to the Broca center by association
fibers may be impaired.

In young children both dyslalia and word-deafness are
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thoroughly amenable to correction in the hands of expert speech
correctionists.

In the later nomenclature, the congenitally deaf child has been
constantly referred to as the" deaf-mute." This has been a gen
eral and all-inclusive term that has been applied throughout the

ages to almost every form of deafness, congenital or acquired, in
which the helpfulness of the social and economic status of the
affected individual has been complicated by speech inability.
,Even in this present era of better understanding and oral training
for the deaf, the term" deaf-mutism" is still applied more or less

indiscriminately.
Congenital deafness of the profound type (with no hearing

residuum) and congenital mutism rarely occur- simultaneously.
It has been our experience that congenital mutism per se is of

extremely rare occurrence.

With the advent of methods of oral instruction by which the

young congenitally deaf subject can be taught the mechanics of

rhythm, pitch, accent, volume and quality of speech by the appli
cation of sight and touch as a substitute for the lost sense of hear:"

ing, the claim is now justifiable that eoeru congenitally deaf child
has the potentiality of speech. All that is required is the opportunity
for such instruction under the guidance of specially and properly
qualified teachers.

Another .defect in speech which constitutes a large number in
the numerical classification of physically handicapped children is
that of stammering and stuttering. Psychology and pedagogy
have emphasized the significance of heredity and environment as

causal factors of these speech defects, In the clinical examination
and otolaryngologic findings that, are demonstrable as a routine in

speech clinics devoted to the correction of stammering in children,
sizable proportions of these children will be found who have sub
stantial mechanical-defects in the nasal and oral cavities. Even
in this rabid age of indiscriminate tonsil surgery it is surprising to

find large numbers of patients in such clinics with enormously
hypertrophied faucial tonsils and; adenoids, nasal obstruction due
to marked septal deflections, turbinal occlusions and chronic
sinusitis.

It is unnecessary to discuss before this august body what physi-
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cal obstructions such pathologies may lead to as far as hearing is
concerned. It is our practice to include in a complete clinical

inspection, an individual audiogram and both Weber and Rinne
tests with the tuning forks. The results show corroborative
evidence of defective hearing in varying degrees, often incapaci
tating the pupil for acceptable scholarship in the normalclassroom.

Even in cases where tonsils and adenoids have been expertly
removed there may be recurrent lymphoid tissue in both the pos
terior and lateral nasopharynx interfering with the normal func
tions of the Eustachian tube and sometimes even affecting the

labyrinth by low-grade toxic absorption.
The care of this type of child may be classified distinctly as

preventive medicine, and in connection' with this thought, I offer
the observation that many of our group surveys affecting school
children have been developed as substantial factors in coping with
the etiology of deafness as a cause of speech defects. The survey,

however, cannot .be considered complete without the" follow-up."
To cite one of many cases in question: In the course of an indi

vidual clinic examination a child is found who reveals hypertrophied
or diseased tonsils, recurrent adenoids or nasal obstruction of a

character that leads the otolaryngologist to conclude that the

hearing .or even the general health of the child warrants surgical
interference. Recommendation is made to the parent through the
school physician or' school nurse that the child should be taken to a

laryngologist or visit a laryngological clinic for such operative
service. .The unfortunate hitch in this procedure is the objection of
the parent, either through ignorance or aversion to operation. It
has been frequently reported by the school nurse or school physi
cian that the parent is adamant to these suggestions and refuses to

accept such advice. Therejs no law of school, municipality or

state that can compel a parent to accept such advice, and the parent
is thus placed in the unenviable position of acting as an obstructive
influence in the health and future of his own child.

Much educational stimulus may be given by the laryngologist
concerned with the welfare of the school child, by appearing before
mothers' groups, Parent-Teacher Associations, etc., and explaining
the significance and importance of these problems.
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Another practical observation to be cited in defective speech in

its relation to defective hearing is the case of the adult deafened
whose speech quality, articulation, pitch and volume suffer ma

terially when his hearing becomes so defective that he is unable to

hear his own voice distinctly and is thereby unable to make the

necessary correction in these various speech deficiencies.

Surveys that have been instituted in school systems throughout
the nation stimulated and developed by the otolaryngological
profession, have brought to light many important and far-reaching
results and have awakened the larger communities to the significant
fact that over 3,000,000 of the 50,000,000 pupils enrolled in the

public school systems of the U. S. A. have imperfect hearing and

4,000,000 demonstrate some defect in speech. These defects range
from slight to serious handicaps. When as much as 14 per cent of
the future citizenship of a vast nation show a speech or hearing
defect, a large percentage of which can be definitely and perma

nently corrected, it becomes a question in which not only the

otolaryngological and medical professions are concerned but also
in the careful study of which every vital agency of the nation must

be interested.
It is a frequent and justifiable criticism that we have inherited

the English language as one of our most splendid assets from the

English people and an equally frequent observation that we have
succeeded -in distorting and often crippling this asset by the intro
duction of slang, vernacular and slovenly or lazy speech habits.

If more care and attention be given to the development of oral

English for the benefit of the rising generation I venture the thought
that we could well dispense with some of the less potent cultural
elements that have been injected into our school curriculum.

I think there have been enough incidents cited in this brief

paper to justify the conclusion that the problem here considered
is a vital one and that it is distinctly the province of the laryn
gologist to clarify the attitude of the parent, to emphasize the
proper therapy or surgical conduct of the individual case and to

create a better understanding of the principles of preventive
medicine.
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DISCUSSION

DR: GEORGE B. WOOD, Philadelphia:
As an example of the importance of hearing in the development of

speech I recall that several years ago there were two children brought
to the Psychiatric Clinic at the University of Pennsylvania. These
children had run wild on a farm in the South, they were neglected and
had practically no contact with grown people. When these children
were brought to the clinic, at about' the age 'of five and six, neither
of them could speak or understand English but they had developed a

language sufficiently elaborate so that they could readily communicate :

with one another.

DR. GORDON BERRY, Worcester, Mass.:
We greatly appreciate this scholarly address about speech correction,

and from one who speaks with such authority. There is one brief

thought I might contribute in connection with Dr. Goldstein's state

ment that some children who needed surgical procedure could not

have it done because the parents would not permit. The legal phases
come in here.

I had a friend who was the Judge of the Probate Court. The particu
lar surgery that seemed imperative was an adeno-tonsillectomy. ,The
parent refused consent to the operation. We used the social service

department, the district nurse, and such other means as we had avail

able; but in vain.' So I went to the Judge and asked him if there was,

any legal method whereby we could make that parent let us take the
tonsils out. He said, "Yes," that he as Probate Judge could for ade

quate cause take the care of the child away.from the parent and appoint
a guardian, and that guardian could permit the operation: Then
at his pleasure he could put the child back into the parent's hands again.
But that the threat of such a procedure would probably gain the desired

operative consent.

We were able by other means ultimately to get it done, but in the
case of Massachusetts, we nave that legal ability to get the child oper
ated on."

DR. BURT R. SHURLY, Detroit, Mich.:
We have heard one of the very interesting subjects that deals with

the school child. 'Through a long period of years it has been my

privilege to be connected WIth the Board of Education in Detroit,
where through that period of years we have endeavored to become more

and more efficient in bringing those children into a better physical
state and condition.

'
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The relationship of speech to hearing is one of the great works we

are doing. The school system established one of the first speech
correction departments in this country. It has been remarkably
successful and is becoming more and more appreciated by the people
as the education of the parent has been more widely understood.

We introduced a resolution at the American Medical Association

asking for the encouragement and support of the medical profession
in endeavoring to test out the children for defective hearing. We
found in the last 12,500 tests by our board, 4.8 per cent had defective

hearing.
As this relationship of the nose and throat to many of these cases

is so important from our standpoint, I would make a plea for a nation
wide testing of school children. Dr. Goldstein has brought out that
3,000,000 children are handicapped in this particular way. The work
is necessary if we are going to give education to our children who are

physically handicapped. It is a very great expense to the board of
education to look after children who cannot see properly, are not prop
erly fitted with glasses, who cannot hear, and who have tonsils and
adenoids that should be removed.

The rise and fall of popular opinion on these subjects is something
that I believe needs a little reeducation because that pendulum
swings, as many other ideas swing in this American country. We are

strongly for something or strongly against it and just now there is a

coterie, as I think, of misguided doctors who are turning the tide among
the people somewhat in recognizing the real importance of the tonsil
and adenoid problem to effective hearing. Those or' us who are inter
ested in the administration of boards of education feel very keenly
that we need the medical profession back of us to give the parents a

better idea of the importance of their physical handicaps.
'

It is only necessary to speak of some of that education against opera
tion to make me feel that we should all get together again and develop
the care of the handicapped child that has particular interest to our

specialty.
DR. HORACE NEWHART, Minneapolis, Minn.:

I had no thought of discussing this paper previous to its presentation
by Dr. Goldstein today. Its content is so important to the future of
the children of this country that I feel it should be given wide publicity
among members of our profession who, in common with educators,
social service workers, public health workers and parents are largely
lacking in specific information regarding the dependence of perfect
speech upon perfect hearing.
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Recent additions to our knowledge concerning the prevalence among
younger school children of hearing deficiencies for tones of the higher
frequencies in the speech range have been made, notably by Dr. Crowe
and his associates and others. In view of these findings, early revision
should be made in the technique now used for the early detection of

hearing defects of school children, among whom speech defects occur

many times as often as among those with normal hearing.
With this objective all school children, especially those in the lower

grades, should be individually tested by the pure-tone, pitch-range
school audiometer. Instruments of this type have been made avail
abe during the past year for screening groups by individual tests, which
are accurate, simple in application, time saving, and at a cost which
makes possible their wide use even in smaller communities.

Already such audiometers are in successful use in a number of cities
and educational institutions, and have a wide field of usefulness in
industrial medicine.

With the object of stimulating greater interest and activity in con

serving the vision, hearing and speech of the school child, a resolution
was introduced before the House of Delegates of the American Medical
Association at its St. Louis meeting by Dr. Burt R. Shurly, represent
ing the Section on Laryngology, Otology and Rhinology and passed
by unanimous vote. A resolution of similar purpose was unanimously
passed yesterday by the American Otological Society.

May I suggest that at its business session, the American Laryngo
logical Association as evidence of its interest and in keeping with present
progress in our field, consider a resolution commending and approving
the granting of special funds by appropriate agencies, carrying out

effective programs for the conservation and improvement of the 'hear
ing, vision and speech of school children under the guidance of specially
qualified, certificated medical men.

DR. WILLIAM E. GROVE, Milwaukee, Wis.:
Dr. G'oldstein spoke of the prevalence of enormously enlarged tonsils

and adenoids in-this problem of his. Now that the tonsil and adenoid
operation has in most parts of the country left the hands of the oto

laryngologist and gone into the hands of the general practitioner and'

surgeon, very poor. operative work is being done. The tonsils are still
enucleated with some degree of success, although one sees all sorts of
injuries to pillars, the soft palate and so forth, and many times the soft

palate and the pillars are removed and the tonsils are left in. But the
tonsil operation still is fairly well performed.
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To my mind, the most poorly performed operation in our field is
the adenoid operation. I am sorry to say that this indictment includes
some of our confreres and certainly includes all of the general practi
tioners who attempt to take the enlarged adenoid tissue out. I think
a great deal of education should emanate from the otolaryngologist
in the performance of a properly performed adenoidectomy.

DR. WILLIAM B. CHAMBERLIN, Cleveland, Ohio:
Mr. President, what I have to add hardly deserves a trip from here

to the rostrum. I just want to emphasize the thought that Dr. Shurly
has expressed in regard to the universal examination of school children.

In Cleveland we have endeavored for a long time to do this but we

are confronted by two great difficulties, first a school board which is
not especially sympathetic, and, secondly, a school board which
has not enough money. What we are going to do under those circum

stances, I do not know. But I have been very much interested in the
work which Dr: Shurly and his confreres have done in Detroit. I only
wish that we could get as much interest developed in Cleveland as he
has succeeded in developing there in Detroit.

DR. THOMAS E. CARMODY, Denver, Colo.:
I have just one word about the adenoid situation and I am glad

Dr. Grove brought this subject up. Because the pediatrist is taking
a great deal of our work in Denver, I have endeavored to call some of
these men in and show them the adenoids, whenever I am performing
a cleft palate operation. It is an easy way to see an adenoid, because

you caimot see it when you have a normal palate. If they see where
the adenoids are and how little they have removed, maybe some of
the pediatrists will do better. We might, as Dr. Grove says, instruct
some of our otolaryngologists as well.

DR. GOLDSTEIN (in closing) :

I think Dr. Shurly sounded the keynote of the future and the respon-
.

sibility of the laryngologist in this rather important phase of develop-
'

ment and improvement of the physical condition of the school child
by referring to and emphasizing the importance of getting a change
in the trend of public opinion. After all, it is public opinion that sways
almost every large movement in a nation. It requires not only a

closer cooperation of the laryngologist but a better understanding
by the laity of the problems that we face.

Incidentally, one of the reasons the Detroit public school system
has shown such a splendid front in the development of this problem
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is that until about three years ago, every teacher of the day school for
the deaf in Detroit had passed through our hands in the teachers'

training college of Central Institute, qualified as a teacher of the deaf
and a teacher of speech correction.

It depends, too, on the qualification of teachers as to the results
obtained and pointing out those results to the laity and the necessity
for that sort of opportunities for the physically handicapped child. '

The suggestion made by Dr. Berry is one worthy of further develop
ment. I am really seriously concerned as to how we will go about get
ting a better cooperation with the parent. If that can be done legally
or by some other persuasive act, as in the appointment of a guardian
temporarily to see that the suggestions of the laryngolgists are carried
out in a given case where it is so vital and where you save further defect
in hearing or further defect in speech pathology, it would be a very
wonderful thing if that could be accomplished all over the country.

I am certainly gratified to know how definitely this thing is beginning
to react in our various laryngological bodies. You will remember one

of our old members, Dr. George Hudson MaKuen, was intensely
interested in this field thirty years ago. MaKuen and I have worked
shoulder to shoulder for many years to get the interest' of the laryngo
logical and otological professions in these important questions .. Those
efforts are beginning to bear rich fruit today, as you see by the men

who are already interested and the larger communities that are being
developed understandingly toward helping this sort of aid to the
physically handicapped child.



HEADACHE FROM RHINOLOGIC PATHOLOGY OR
OTHER ETIOLOGY; DIFFERENTIAL DIAGNOSIS

T. ROY GITTINS, M.D.

HEADACHES or neuralgias which are really secondary to, or

dependent upon, pathology in the nose and sinuses should not

offer great difficulties in differential diagnosis; and certainly not

in the practice of the members of this special group of otolaryn
gologists.

Headaches or neuralgias 'of other etiology may offer plenty of
difficulties in differential diagnosis to members of this special
group or to any other group of medical men, especially if a careful

history, family and personal, is not given precedence over physical
findings and x-ray evidence.

To limit the field of discussion, I choose to consider under (( other

etiology" only those headaches or neuralgias, with associated

symptoms, which appear periodically for months or years or most

of a lifetime in the ambulatory or ordinary office patient. Such

patients usually carryon most of their regular duties and enjoy
good health except for short periods of marked discomfort. Real

pathology in the face or head, or elsewhere in the body, for that

matter, is usually not the main consideration. In most instances

only subjective symptoms are present with no objective evidence
to further a diagnosis. Transient disturbances of vasomotor

origin in the brain, meninges, ganglia or nerve sheaths, whether we

speak of them as migrainous, allergic or functional upsets, are

responsible for the symptom-complex in most instances.
If we practice our specialty, first as physicians, we will be truly

interested in the symptoms as brought forth by a careful history;
if, however, we practice purely as specialists in the field of oto

laryngology, we may be blinded by physical signs and x-ray evi
dence which can, and often do, confuse rather than clarify differ
ential diagnosis. Most of the periodic headaches, especially those
with associated general symptoms, mild or severe, which: tare

encountered in everyday office practice are not due to local nenve
4



50 GITTINS: HEADACHE

end irritation in the nose, sinuses, teeth or eyes. They are more

. likely due to circulatory changes of some type, in the brain,
meninges, ganglia or nerve sheaths. These circulatory changes are

as general in nature as are those in arteriosclerosis, asthma, or

many conditions involving the skin or gastro-intestinal tract.

The fact that the symptoms, headache and neuralgia, though sub

jective, are so closely associated anatomically with objective' evi
dence of nasal pathology or sinusdisease, leads to many errors in

diagnosis.
There is a function for small specialized groups in the study of

special problems in the diagnosis of the various ills which beset
the human race, but there is, in my opinion, an equally good reason

why such specialists should rule out first the general problems
which are constantly complicating these specialized fields of prac ...

tice. It seems reasonable to express the opinion that in many of
our meetings and in much of our literature, too much stress is

placed upon rare conditions and difficult cases and too little is
said about what we do about everyday problems in everyday
practice. Most of our patients come to us because we are Doctors
of Medicine; they naturally assume that our horizon is not limited

by any artificial divisions of their anatomy or of our medical

thinking.
In many instances the diagnosis of the probable cause of periodic

headache or neuralgia and associated symptoms depends, to a

great extent, upon the specialty of the physician who examines the
patient. Migraine as a dramatic syndrome of vasomotor, allergic
or functional origin is protean in type. The visual symptoms, such
as scintillating scotomata or heminopsia, usually take the patient
to the ophthalmologist; the frontal headache, bone tenderness and
nasal symptoms suggest the otolaryngologist; nausea and vomiting
call for a surgeon to consider the appendix or gall-bladder; pares
thesias, transient aphasia 'or amnesia, interest the neurologist;
the high incidence of the syndrome in women and the common

relation of the attacks to the menstrual period and the menopause,
allow the gynecologist to consider the possibility of endocrine
treatment or pelvic surgery to relieve possible reflex irritation.
Physicians who have never been subject to headache rarely take

any particular interest in the associated symptoms, so indicative
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of cortical brain involvement. To them such complaints are

simply evidence of (( nervousness" and are rarely given careful
consideration.

Given this symptom-complex with such unlimited possibilities
for treatment or surgery in any of the special fields of the practice
of medicine, and given the type of patient who has usually a long
span of life with good health between the attacks of the disease.and
the attacks of those who would relieve it, some of us are reminded
of the statement so seriously made to us by our mothers in our

youth -

(( Remember son, your body is fearfully and wonderfully
made."

I wish to make clear that the statements made in this paper are
based mainly upon personal observations during the past seventeen

.

years and many of these statements disagree essentially with those
made by some of our writers who class as authorities. Though
I may disagree, I intend never to belittle the beliefs or ideas of
others in our profession. Progress in any field of scientific endeavor
must be made by stumbling ahead over.some fallen bricks origi
nally placed by older but equally conscientous workers. My
particular interest in the differential diagnosis of the principal
causes of periodic headache and associated symptoms dates to my

personal experience as a victim of migraine, and not to the comple
tion of academic work in medical school or in post-graduate studies
in .our special field. During these years that I have been par
ticularly interested in the problems of periodic familial headache,
I have marveled at the little stress placed upon the prevalence and

symptomatology of this condition in our medical schools and post
graduate courses. Students, internes and practitioners in con

versations in the hotel room or lobby often give the impression
that I have discovered a new and rare condition. Actually -it is
estimated by authorities that from 5,000,000 to 9,000,000 migraine
victims are now living in the United States.

Careful study of the voluminous writings concerning these
vasomotor outbursts, I am loath to say, but must say, to be true

to my subject and myself, has caused much disappointment and

discouragement as to the value of quantities of our recorded lit
erature. The records have been for hundreds of years, and are

now replete with glowing descriptions of methods which have re-



52 GITTINS: HEADACHE

lieved periodic attacks of headache or neuralgia of probable vasomo

tor origin, with associated symptoms, but very little has been said'
as to whether or not the treatments given or operations done,
have prevented the recurrence of similar attacks. Listing from the
llterature the many causes of periodic vasomotor headache and the
treatments advised makes one realize that this is a condition closely
related to hay fever and asthma in more ways than one. We all
know that throughout the years many enthusiastic reports of

procedures advocated to relieve or cure various allergic conditions
have had to be discarded after sufficient time has elapsed to allow
for the recurrence of the symptoms.

It has been my experience, and I am sure it will be yours, if

you carefully follow your patients who give symptoms of migraine
or some type of vasomotor headache or neuralgia, over long periods
of time, that more of them lose their symptoms spontaneously
than do- after all treatments and operations combined. There is
no doubt that many of these spontaneous or natural cures are

credited to some treatment or operation because of coincidence
rather than cause and effect. Just getting older accounts for more

cures than all treatments and operations. Rarely does a patient
over sixty years of age go to any physician with the complaint of
headache. Headache and neuralgia of course, ate purely subjective
symptoms and the probable type and possible severity of these

symptoms must depend to a great extent upon the individual

patient's intelligence or ability to 'express himself or herself. The

term headache, as the patient uses it, may describe a real pain, a

peculiar sensation, a feeling of pressure, or a pure psychic dis
turbance. It may at times express purely a defence reaction or is
used as a basis for a claim in litigation.

MECHANICS OF HEADACHE. Much has been written but little
is actually known concerning the actual mechanics or pathology
of the production of headache or neuralgia. We know that there
are nerves of sensation in the dura, but there are supposed to be
none in the pia or arachnoid. Stretching of the dura gives pain as

can easily be demonstrated at operation. Some experimental
work has demonstrated that nerves of sensation are found only
around the blood vessels. The mechanism of the production of the

pain and associated symptoms in migraine is supposed by some to
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be explained by alterations in the pressure of cerebrospinal fluid
in the basal cisterna. Practically, for the purpose of this paper,
it seems reasonable to assume that local tissue reactions in the
brain substance, meninges, ganglia or nerve sheaths, similar to the
local tissue reactions of urticaria or angioneurotic edema, may

explain the regular progression of the pain and associated cortical

symptoms in migraine or other types of vasomotor headache. This
statement contains nothing new or original, but I feel sure from

my contacts with medical men and from my studies of the litera
ture, that this theory is not given the importance it deserves. No

theory of venous stasis or temporary pressure from misplaced
spinal fluids could possibly explain the regular progression of
cortical symptoms from the occipital visual area to the sensory

area, and possibly then often to the speech center with no involve
ment of the motor area. Never in my experience has the motor

area of the brain been involved in any vasomotor outburst, whether
we speak of it as migraine, allergic or functional headache. In

urticaria; certain areas of the skin are affected with intervening
areas of normal tissue, so it does seem reasonable to think of,
though we cannot see, certain similar areas of local tissue reaction
in the brain, meninges, ganglia or nerve sheaths during a vasomotor

disturbance in these tissues.
ASSOCIATED SYMPTOMS (CORTICAL). (Importance of: in Dif

ferential Diagnosis.) Scintillating scotomata (dancing, zig-zag
lines or spots before the eyes). Hemianopsia (loss of vision in one

field), or blurring of the entire visual field, are typical prodromal
symptoms in many patients with migraine, and certainly repetition
periodically of such symptoms with periods of normal visual func
tion must suggest that the head pain and other associated symp
toms which follow have a vasomotor basis. Some patients, as

they grow older may experience only these visual phenomena
without any headache or other associated symptoms.

Paresthesias (numbness in hand or arm, lips or tongue) com

monly appear with or soon after the visual symptoms have de

veloped. If this numbness appears on the left side, the headache
will often be present on the right side, which of course, suggests
the cortical involvement of the sensory area. Such symptoms are

usually of short duration and are elicited only by a careful history.
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Nausea and vomiting are present quite commonly and usually
are most troublesome when the headache is most severe. These

symptoms are much more common in the child and young adult

.

than in the older patient. In fact it is almost axiomatic that the

severity of these symptoms varies in inverse proportion to the age
of the patient. Real stomach or intestinal conditions rarely cause

headache of any severity, but many severe stomach and intestinal

symptoms follow or are associated with headache of vasomotor

ongm.

Vertigo. Attacks of real rotation vertigo with pallor, perspira
tion, nausea and vomiting often appear as prodromal symptoms
in an attack of migraine. What is of more importance, however,
this symptom-complex commonly replaces the entire migraine
syndrome in many patients for months or years. Such attacks
are typical of Meniere's syndrome except that tinnitus and loss of

hearing are not present. Most of these attacks, because of their
short duration and no after-effects, though they are very common,
are seldom diagnosed. Rarely does an otolaryngologist see such

patients at the time of their attacks and rarely does the general
physician, who does see them; consider the real nature of the dis
turbance. The diagnosis is usually heart trouble or acute indi

gestion because the' gastro-intestinal symptoms and appearance
of the patient are dramatic, and little may be said concerning the
causative vertigo. As a rule the general physician' needs to give
little thought to the actual nature of the disturbance' or call the

, otologist in consultation, because the attacks are of short duration
and the patient is up and around as well as ever in a few minutes,
an hour, or a day. The patient recovers quickly, regardless of,
and usually in spite of, the treatment advised. It is extremely
rare for the disability to last as.long as twelve hours and in many
instances the effects may be gone within a few minutes or an hour.
I have seen very few patients during these attacks, but have heard
of a great many while taking histories in the office. In only one

instance have I seen rotary nystagmus, but in this patient it was

typical of irritative labyrinthitis during the few seconds it was ob
served. For over two years vertiginous attacks of short duration

replaced my own migraine syndrome, and I assure you that the

.patient suffering with this condition has reason to be seriously
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disturbed and anxious to be assured that there is no real pathology
in the brain or elsewhere. Very little has been said in the literature

concerning this type of Meniere's syndrome, but I feel very sure

after interviewing the vasomotor type of patient for many years,
that it is more common than any other form of vestibular dis
turbance. Occasionally, of course, a patient may have chronic pro

gressive deafness and tinnitus, coincidentally with a vasomotor ten

dency. In such instances differential diagnosis is a real problem.
Aphasia and temporary amnesia of short duration are fairly

common in a typical case of migraine. These symptoms, however,
are rarely mentioned voluntarily by the patient because of the
secret fear that they indicate a real brain disturbance. Many
other patients will not mention these complications in the ordinary
history because previously when they did go over their problems
with some physician they were told, and almost flippantly, that

they were" just nervous." Fortunately these symptoms are very
transient and are present .only when the headache or some other
associated symptoms are demanding-most of the attention.

Motor Symptoms. This caption is included simply to emphasize
that symptoms referable to the motor area apparently rarely, if
ever, appear during attacks of vasomotor origin. I have yet to see
one patient with epileptic seizures during or after a vasomotor

outburst. Naturally it would be possible for epilepsy and migraine
to appear in the same individual as a coincidence, but in my
experience this association has not occurred.

Opthalmoplegic migraine has appeared in the literature for many,
many years and has often been given an important place in the
classification of the types of this disease. If this term is used to

indicate real involvement of some of the motor nerves to the eye
as a part of the symptom-complex of migraine, I have yet to see

one such case. In my experience, patients with such muscle in
volvement have eventually disclosed evidence of real pathology
and that pathology usually has been a brain tumor. It is my
opinion that opthalmoplegic migraine is a misnomer and should
be deleted from the literature, except as a possible rare anomaly
that many of us have never encountered. Ophthalmic migraine
has also been used for years as a term to describe a symptom
complex. It probably is a proper term when used simply to desig-
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nate the type of migrainous attack which has unilateral headache
in the region of one eye as the prominent symptom. It might be

logical to use this term when one is referring to a migraine attack
which begins routinely with scotomata or some other visual dis
turbance.

COMMENT. The associated symptoms mentioned above may
playa great part in the differential diagnosis of the probable cause

of periodic headache or neuralgia. All of these symptoms may

appear in some patients, .some of them in other patients, and none

in many. It is important to emphasize that probably no more than
25 per cent of patients suffering from periodic vasomotor headache
have any of these associated symptoms. If, however, one or more

of these associated symptoms appear in sequence during many

periodic attacks of headache or neuralgia, with intervening periods
of go'od health, then the diagnosis is practically made, regardless
of, and often in spite of, physical findings or other symptoms which

really have no bearing on the real diagnosis. These physical find

ings, especially x-ray evidence, may easily confuse the issue because
of their incidental presence in a region anatomically closely related
to the location of the pain. And pain, we must always remember,
is the main point of argument in any debate involving the patient,
nature and the physician. No one of the individual symptoms is
ever as typical as the periodicity of a certain number of them over

long periods of time, and the regularity of the progression of these

symptoms in a patient whose personal and family history suggests
allergic or migraine possibilities. Certainly in many family his

tories, hay. fever, asthma, urticaria, eczema, etc., may be inter

changeable with migraine or some type of allergic or vasomotor

headache.
e Head pain, periodic in nature and accompanied by such cortical
symptoms as mentioned above in various combinations can have
no other basis than temporary tissue or fluid changes in the-brain,
meninges, ganglia or nerve sheaths. Real pathological changes in
the nose, sinuses, brain or elsewhere in the head, cannot be re

sponsible for such systematic reproduction of similar explosive
phenomena over long periods of time, with intervening periods of

good health.
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MIGRAINE IN CHILDREN. Migraine, or some type of vasomotor

or allergic headache with associated symptoms is much more com

mon in children than is generally realized and deserves special
mention in this paper. Very little attention has been given to the

subject in the textbooks on pediatrics or even in the current litera
ture of this specialty.

At the age of four or five years the headache itself is often a

minor symptom of the periodic attacks which are characterized by
languor, loss of appetite, fever, abdominal discomfort and vomit

ing. Fever even to high levels is very common and may reach 105 °

or 106° within a few hours after the beginning of the attack and
then be back to normal by the next day. The gastric disturbance
in the young child is most marked and nothing may be said either

by the patient or parents concerning the headache in these earlier

years. Many children have associated symptoms such as scoto

mata, general blurred vision and paresthesias at the beginning of
the attacks, but the existence of such prodromal symptoms may
only be elicited by careful attention to the history. Abdominal
distress and vomiting are dramatic and take the center of the stage.
The association of these symptoms with fever naturally suggests
an infective process to the parents and general physician. During
most of these periodic attacks either appendicitis or food poisoning
is considered first as the probable diagnosis. Many children,
during the attacks, also have nose and throat symptoms because
of an associated vasomotor rhinitis. Naturally the sinuses are

often under suspicion and in many instances the antra have been

explored, and irrigated during each attack. Occasionally, ail

otolaryngologist is called in consultation by the general physician
because of these nasal symptoms, but mainly because the high
fever, normal white blood count and indefinite abdominal syrup
toms are difficult to classify, especially when identical attacks appear
periodically. It is very likely that in many instances, so-called

cyclic vomiting, represents the early stages of what later becomes a

typical migraine syndrome with headache becoming a more

prominent symptom as the child grows older. It is very probable
that many appendices have been and are being removed in the

hope of relieving these periodic gastro-intestinal upsets in children.
One author has estimated that there are perhaps 1,000,000 chil-
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dren under twelve years of age in the United States suffering from

migraine. Another article in the literature states that approxi
mately 7 per cent of the people in this country have migraine some

time in their lives and about 30 per cent of all migraine sufferers
manifest symptoms before they are ten years of age. Another
article estimates that 2 per cent of all children show some of the.
symptoms of the migraine syndrome during the first few years of
life. A careful history again, as mentioned before, is of much more,

importance than all possible physical findings. This case history
will usually elicit evidence of hay fever, asthma, eczema or migraine
or possibly all of these conditions in the family tree. Hereditary
tendencies are of much more importance in arriving at a probable
diagnosis of the cause of such periodic identical attacks than con-

sideration of all the possibilities of acquired conditions.
-

SUMMARY. Headache, even when limited to the periodic type
in the ambulatory or. office patient, is a long subject; twenty
minutes is a relatively short time in which to cover even the essen

tial points in differential diagnosis. To conserve time and space,
statements will now be made in outline form to cover much of the

subject matter and act as a prolonged summary.

History, carefully elicited in relation to the patient and his

ancestors, is of more value in differential diagnosis ofthe probable
cause of periodic headache and associated symptoms than any and
all types of physical examination.

Headache, due to acute nasal obstruction or sinus disease should

not, and usually does not, present any real problems in differential

diagnosis. The head or face pain secondary to acute inflammation
or infection of antra, frontals and anterior ethmoids follows almost

always in the wake of fairly typical symptoms of acute rhinitis of
infectious origin. The pain or headache of acute sphenoid involve
ment may caus� confusion in differential diagnosis because of the

possible lack of these premonitory nasal symptoms, but history,
x-ray evidence and blood counts are fairly typical and dependable
in this instance.

Headache, secondary to chronic nasal or sinus pathology rarely
offers real diagnostic difficulties. Patients suffering with these
chronic conditions do not commonly seek the advice of the oto

.laryngologist for relief of headache except during acute exacerba-
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tion of the nasal symptoms. They do, however, more commonly
go to members of our specialty for advice because of difficult nasal

breathing, postnasal discharge, throat symptoms, chronic bron
chitis and asthma.

Nasal and sinus pathology are frequently found and easily visua
lized, especially in the x-ray film. Vasomotor changes in the brain,
meninges" ganglia and nerve sheaths are transient, and are never

seen. Therefore, it is only reasonable that what is most evident
must, in many cases, seem most explainable. "Seeing is believing"
is an old and worn platitude, but it often carries great weight,
unfortunately, in the monotonous routine of daily office practice.

Classifications of headache and neuralgia as they appear in the
literature are confusing and impractical for the practitioner who

hopes to apply what he reads to what he does. Pain is a general
symptom: anatomical distribution of nerve fibers and blood ves

sels can be demonstrated in the cadaver as a local fact; but the
probable cause of the pain in any region may be as general in
nature as the symptom itself.

In many instances, if the victims of chronic nasal obstruction
or sirius disease do come for examination with a complaint of

. periodic headache or face .pain, it is naturally easy to associate
these symptoms with physical and x-ray evidence of sinus infec

tion, when a careful history may clearly indicate that the pain is
more likely of vasomotor origin. Such patients are commonly the
victims of coincidence and often pay dearly for these accidental
associations. The belief that they are victims of "sinus," what
ever that may be, has probably frequently been confirmed and

strengthened over the years by innumerable treatments of, or

operations upon, the nasal and sinus structures. Reluctantly,
I emphasize again what I have been saying for years; our own

specialty must rightfully assume much of the blame for the present
complex regarding sinus surgery in the minds of the laity. Migraine
or allergic sufferers have been willing victims of all kinds of treat

ments and surgical procedures for years, mainly because they are

usually intelligent people trying to rid themselves of a condition
which causes marked disability periodically and interferes with
their work and pleasure. They are willing and anxious to grasp
any likely straw.
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For these many years, patients suffering from periodic headache
and associated symptoms have had seriously impressed upon
them by the general practicioner, internist and surgeon, after

many z-rays and laboratory studies and often a very short history:
"Physically you are alright, your examination is entirely negative."
Concerning your headache: "It must be your eyes," or "It must
be your sinuses." Actually, it might be more scientific, if not pro

fessional, for them to say to many of these patients: (' It must be

your .ancestors."
Sphenopalatine and Vidian neuralgias, probably secondary to

involvement of the sphenoid may be clinical entities, but in my
own limited experience in everyday office practice, they are almost

mythical conditions, except as the syndromes commonly represent
transient vasomotor upsets or are associated with a tender mandib
ular joint and poor dental occlusion. Many harmless sphenoids
and posterior ethmoids have undoubtedly been mutilated b�cause
good anatomical work in the dissecting room has innocently led to

poor clinical deductions.
Vacuum sinusitis, especially of the frontal, has been described

'frequently and has been given a prominent place in our special
literature by some of our very good workers. According to the

principles of physics and physiology, I am told on good authority,
such a condition cannot be explained and probably does not exist.
I have, however, encountered this symptom-complex many, many
times in patients whose personal or family history indicated with

out, much doubt that the periodic pains had 'a vasomotor origin
in the brain or meninges rather than in a vacuum in a sinus.

Naturally removalof a septal obstruction or portion of a turbinate

may give relief of pain for varying lengths of time, but probably
represents only one form of shock therapy in which operative insult
to tissues is combined with psychic persuasion.

Pressure pain and headache, supposedly due to deflected septa,
enlarged turbinates or polyps, have also been given a definite
clinical place in our special field. Practically, in our everyday
experience, badly obstructed noses with pressure of a deflected

septum or spur against the turbinates, or large masses of polyps,
are very common, but often no symptom of pain or headache can

be elicited from most of these patients.
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Most of the patients who go through their daily business or social
life complaining periodically of "sinus headache" are really suffer

ing from transient vasomotor disturbances within the brain sub
stance or meninges instead of from pressure or infection within the
sinuses. Treatment .of the nasal membranes with astringents will

commonly give temporary relief in many patients with periodic
headache as the main symptom because the close anatomical
vascular relation between the brain and sinus structures allows
vasomotor disturbances to be interchangeable. Most of the venous

blood from the upper portion of the nose goes through the cribri
form plate and then along the floor of the skull to the cavernous

sinus. If such patients really had sinus infection, they could not

recover periodically from every attack in a day or two through
many years with no sequela or other evidence of infection.

Surgery of the nasal and sinus structures has improved rapidly
and surely to a high position beside the surgery of the other spe-'
cialities, but we must admit that it now stands much discredited
in the minds of most patients and many general physicians. Dif
ferential diagnosis has been at fault, not the surgical procedures.
Conservative treatment, so called, in the presence of real nasal or

sinus pathology is often more radical than proper surgery. Most
of the arguments against nasal and sinus surgery have come, I

think, because of the ill-advised attempts to relieve or cure symp
toms which the history clearly indicated were vasomotor or allergic
in origin. All operations and many forms of treatment may act as

"shock therapy" and give temporary relief from periodic attacks
of any type of vasomotor disturbance, whether that disturbance
be migraine, hay fever, asthma, or some other syndrome with a

hereditary basis.

Spontaneous relief, temporary or permanent, of periodic headache
or neuralgia with associated symptoms of vasomotor or allergic
origin is more common than is similar relief from the combination
of all treatments and operations in our special field and all other
branches of medical practice. Inherited characteristics cannot be

suddenly altered by measures which are successful in relieving
acquired ones. In our voluminous literature medical writers have
stressed the hopelessness of efforts to do anything for color-blind
ness, hemophilia or congenital eye diseases; but they have con-
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fidently and valiantly proposed or advised new treatments and
, operations to relieve or cure hereditary headache and its associated

symptoms. Naturally if we do not follow carefully a large number
of patients for long periods of time, we may credit some treatment
or operation with the relief that came as a spontaneous change.
It is best to remember that patients with periodic head pain of the
familial type usually have good health between attacks and

usually live a full span of life. They then have ample time and

opportunity to go from pillar to post, from physician to surgeon,
and from surgeon to "quack."

Actually, we in the medical profession, regardless of the develop
ments of various special fields of practice have done very little to
relieve or cure patients with migraine or familial headaches. We
have, however, in many instances done much to make them more

uncomfortable. Many unfortunates lose their migraine spon
taneously but retain distressing nasal symptoms the rest of their
lives which are a direct result of ill-advised surgery of the septum,
turbinates or sinuses. Lest we, in this special field become too

conscience stricken, it seems appropriate to mention that many
appendices, gall-bladders and pelvic organs would still be func

tioning in their original surroundings, but for other ill-advised

efforts to alter hereditary conditions by procedures which ordi

narily give excellent results when used to remedy acquired diffi
culties.

All these years in our meetings and in our literature, we have been
told many things to do and how to do them, especially in relation
to' surgery of the nose and sinuses. Much of this advice as to

surgery, even by some of our good authorities would have been
better left unsaid. In my humble opinion, it behooves more of us

to stress now and then what often should not be done.
Patients suffering from migraine or some other form of heredi

tary vasomotor head pain and associated symptoms should often
have nasal obstructions removed, sinuses drained, glasses pre-'
scribed, appendices and gall-bladders removed, and various treat

ments given, but only when there. are good and sufficient reasons

for doing these things, regardless of the vasomotor or allergic
syndrome, and not because of it.

.
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CONCLUSION. Migraine and similar familial, allergic or vaso

motor disturbances of the brain, meninges, ganglia, nerve sheaths
and other body structures are very common and probably will
continue to be so as long as hereditary characteristics are per

petuated by intermarriage without thought to eugenic selection.
Reduction inthe numbers and severityof the symptoms and in the
numbers of prospective victims is probably more of a social problem
than a medical one. It is to be hoped that in the special fields of

allergy, endocrinology or elsewhere, consistent scientific effort
will find methods to alleviate the symptoms more consistently over

longer periods of time in a greater percentage of the patients who
are predestined by heredity to suffer with these periodic upsets
in a brain which is otherwise normal. In the meantime let us in
this specialty admit our limitations in the treatment of headache
and neuralgia and reserve our scientific surgical procedures to

help us cope with real pathological conditions which are and will

always be present in the nose and sinuses.

DISCUSSION

DR. EUGENE R. LEWIS, Los Angeles, California (By invitation):
In my opinion we have a fallacious tendency to form "post hoc,

propter hoc" conceptions of cause and effect in these problems. Instead
of thinking of headache as due to sinuitis, we could start our thinking
more clearly by saying that we find these headaches associated with
troubles in the sinuses. 'We are warranted in considering head pains,
sinus inflammations and allied troubles in somewhat the same light
as "colic" -extending concepts of colic from hollow viscera to respira
tory organs, vascular structures and cranial cavities.

In the cases under consideration we are dealing with constitutional
(or compositional) conditions identified with more or less character

istieproperties of tissues which reflect their chemical composition in

diagnostic signs and symptoms. By reason of these properties the
tissues are manifesting more or. less typical reactions to composite
reagents associated with what we call "sinuitis" -interactions between
environmental and organic composites of the moment giving rise to
local pain as well as other local and general physical signs and symptoms
of "sinus trouble."
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I have long come to believe that we should drop back into General
Medicine far enough to shed specialistic localism and to consider clini
cal pictures in terms of the mechanism of nasal turgescence, discharge,
headache, blocked sinuses, etc. We should undertake to devise means

for altering present unsatisfactory tissue composition with a view to

reestablishing a previous, more satisfactory material state of tissues.
In considerable measure, we may thus replace ill-conceived and in

effective local treatments by better-conceived and more effective
measures.

DR. RALPH A. FENTON, Portland, Oregon:
I must agree with many of the conclusions of this excellent presen

tation. I would like to ask him, however, whether he includes in his

diagnosis of migraine only those things arising from the various allergies
or does he include under the head of vasomotor headaches some which

may arise from disturbances elsewhere in the sympathetic system
than in the head? I assume that he does so, because I think many of
us have had occasion to note that these pressure pains arising from a

swollen middle turbinate against a deflected septum come at the, time
of the climacteric and are related to the presence of fibroids or other
uterine conditions, or perhaps are related also to and coincide with the

presence of mucous colitis and similar things. It might be well

perhaps, for the purposes of clarity to make sure that this does not

relate merely to the matter of allergy alone, but to all vasomotor types
of disturbance.

DR. T. Roy GITTINS (in closing):
I wish to thank Dr. Lewis and Dr. Fenton for' their kind and expres

si�e remarks.
I am very glad Dr. Fenton brought up the matter of a suitable

descriptive name for the type of headache 01' neuralgia which is the
main consideration in this paper. For many years this has been a

real problem to me and my studies of the literature and discussions
with other physicians have not provided the answer. In this and pre
vious papers.T have used the adjectives migrainous, allergic and vaso

motor interchangeably and have referred to the endocrine system.ibut
have realized that too many subdivisions confuse rather than clarify
the issue. Practically, I wish to call attention to the prevalence and

importance in differential diagnosis of a syndrome which is character
ized by periodic pain in the face or head with various local and general
associated symptoms, in individuals who usually enjoy good health
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between the attacks and live a normal span of life III spite of their

periods of marked discomfort.
Real pathology in the individual patient, in my opinion, cannot

often be responsible; transient upsets in physiological function, because
of inherited characteristics, must, for the present, be the answer to.

what little we know concerning the actual nature of the syndrome.
Until someone suggests a more appropriate name, I must continue to

use this unwieldy term "periodic headache and neuralgia of vasomotor

origin." I frankly admit I cannot accurately define "vasomotor
headache" but to me the term suggests a certain clinical syndrome pre
sumably caused by transient local tissue reactions as well as vascular

changes in the brain, meninges, ganglia or nerve sheaths.

5
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WEINTRA,UB1 has described three important types of connective
tissue in the body. These connective tissues may occur (1) in
the form of periorgan sheets surrounding or enclosing organs or

muscles, or (2) as nerve-vessel sheets originating from nerve-vessel
trunks and conveying the blood and nerve supply to the structures

or organs in which they terminate. (The nerve-vessel sheets of
the neck, therefore, bear a close resemblance to the mesenteries
of the bowel.) The third type of connective tissue is found within
the spaces of the neck and, as elsewhere in the body, consists of
loose elastic areolar tissue. Areolar tissue spaces are found
between' adjacent nerve-vessel. sheets, between adjacent organs,
and within the periorgan tissues of many neck structures.

The areolar spaces permit free movement between the muscles
and organs, and attain their greatest development in those regions
in which mobility is at its maximum in the physiologic functioning
of the organs involved. Thus, in the neck, the loosest space is
found postviscerally, and permits free movement of the pharynx
and esophagus during movements of the head and also during the
acts of deglutition, coughing, vomiting, and the like.

Weintraub separates the connective tissues of the neck by blunt

dissection, avoiding the knife and the creation of artefacts. The
demonstration of nerve-vessel sheets, periorgan sheets, and areolar

spaces offe'rs a rational explanation of the complicated arrangement.
of the cervical connective tissues quite at variance with the three

layers of fascia described in the textbooks. It must be admitted
that the classic subdivision of the cervical fascia into three separate

* From the Departments of Otolaryngology and Pathology, College of Medicine,
University of Cincinnati, and the May Institute for Medical Research of the
Jewish Hospital, Cincinnati, Ohio.
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layers has been of great practical value to the student in his dis
sections and also to the surgeon in his operations, but the newer

concept widens the field of the anatomy, the pathology, and the

surgery of the neck. From the standpoint of anatomy and path-·
ology it is evident that infectious processes would occupy the
areolar spaces and would in general be limited by the tougher
adjacent sheets, muscles, and organ-s. Furthermore, the logical
surgical approach to an infected space would demand separation of
the limiting nerve-vessel sheets and would avoid their perforation.

Retropharyngeal Abscess. It is beyond the scope of this paper
to consider the general topic of deep infections of the neck, and
I shall consider only the subject of simple retropharyngeal abscess
to which we have' devoted especial attention. Infections resulting
from trauma to the pharynx or from caries of the cervical vertebra

belong in a separate category and are; therefore, excluded. I shall
endeavor to explain on anatomic grounds (1) why a simple retro

pharyngeal .abscess tends to localize in a certain requm of the neck,
and (2) the pathology underlying such localization.

A retropharyngeal abscess is usually described as a collection of

pus in the areolar tissues behind the pharynx. That is, in the

"retropharyngeal" space. If one examines the "retropharyngeal"
space (if by the term is meant the space behind the pharynx) in the

cadaver, it is quite evident that it is in direct continuity with the

space behind the esophagus and that there is no anatomic barrier
between these two compartments. In other words, the "retro

pharyngeal" space plus the postesophageal space together consti
tute the postvisceral compartment (Fig. 1). From this, it follows
that it is difficult to explain the stabilization of the abscess and its
failure to gravitate into the posterior mediastinum, especially since
from clinical and pathological experience we know that acute infec
tions in the postvisceral space do not usually localize but tend to

spread throughout the loose areolar tissue there present. In the

development of a simple "retropharyngeal" abscess, the explanation
is usually offered that the abscess originates as a suppurative lymph
adenitis and that inflammatory adhesions form about the periphery
of the abscess and prevent its downward extension (Pearse"). This

explanation is quite plausible, but, as I shall endeavor to show, there

may be a definite anatomic basis for the localization of the abscess.
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The discovery by Weintraub that (excluding the prevertebral
muscle spaces) the "space" behind the musculature of the pharynx
is not in reality a single space but is actually made up of three com-

. partments, namely, an extensive single wide median compartment,
the postvisceral space, and a pair of symmetrically-placed juxta
median closed peripharyngeal spaces, right and left, oflers.a new

approach to the study of the-localization of a simple "retropharyn
geal" abscess. It occurred to me that if it could be shown that an

FIG. 1.-Pharynx and upper esophagus viewed from behind. ,p, IS in the retro

pharyngeal space; E, isin the postesophageal space.
'

(Note that these twospaces
'are continuous.) T, Thyroid gland; 1, lateral retropharyngeal lymph glands; 2,
neurovascular bundle. (After A. Most.)

abscess occurred in one of the spaces in the wall of the pharynx,
namely, in the peripharyngeal space, it would occupy the clinical
site of a: "retropharyngeal" abscess, and would also explain the
localization or incarceration of the abscess.

Clinical Anatomy. The ordinary fully developed "retropharyn
geal" abscess is usually palpated through the posterolateral wall
of the pharynx to one side of the median plane. Superiorly, it

may extend behind the choanre, and inferiorly, as far as the cricoid

cartilage. The area involved coincides completely with the site
of the peripharyngeal space (Fig. 2}. The paired peripharyngeal
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spaces are situated behind the pharynx musculature to the right
and left of the midline, and in the median plane they are separated
by a fibrous septum (Fig. 3). Laterally, each space is limited by
the neurovascular bundle. Superiorly, it terminates at the upper
border of the superior constrictor muscle, and inferiorly, it fades
out on a level with the lower border of the cricoid cartilage. When
distended, the peripharyngeal space has the shape of a sausage

.FIG. 2.-Retropharyngeal abscess. Compare with Figs. 3 and 4. (From Lederer's
"Diseases of the Ear, Nose and Throat," F. A. Davis Company, 1938.)

vertically placed behind the pharynx musculature (Fig. 4). It
should be emphasized that the mural peripharyngeal spaces are

separate and distinct from the extramural postvisceral space. The
latter extends from the anterior arch of the atlas into the posterior
mediastinum as far as the diaphragm. In the neck, the postvisceral
space is also limited on each side by the neurovascular bundle

(Fig. 1).
From what has just been stated, it is evident that the peripharyri

geal space or compartment could readily provide the anatomic site,
or pocket, for a closed "retropharyngeal" abscess. If we assume

that suppuration occurs in the closed peripharyngeal space, we

have an explanation of the localization of the abscess and of its
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failure to extend into the posterior mediastinum or into the

adjacent parapharyngeal space. In a previous publication" I

made a provisional suggestion that a "retropharyngeal" abscess

might be limited to the peripharyngeal pocket. Since that time
additional anatomical and clinical data have been assembled in

support of this hypothesis.
Pathology. The next question that arises is whether there is

any evidence that suppuration occurs in the peripharyngeal space.

FIG. 3.-Newborn infant-neck viewed from behind. A, the atlas; B, lateral

retropharyngeal lymph gland; C, chain of fat; D, left peripharyngeal space laid

open; E, right peripharyngeal space partially opened; F, fibrous septum between the

peripharyngeal spaces; G, esophagus.

Since the publications of Gillette, 1867,4 and especially those of

Gautier; 1869,5 and Bokai, 1876,6 it has generally been conceded
that a ·simple (idiopathic) retropharyngeal abscess results from
the breaking down of an infected retropharyngeal lymph gland.
Gautier's observations were based upon a review of 38 cases which
came to autopsy. He described the abscesses as follows:

"What is the extent of these abscesses? They have a round or

ovoid cavity, the anterior wall of which is formed by the constrictors.
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When the abscess is small, the constrictors also form the lateral
wall. When it is larger, it extends as far as the vessels and nerves

and lateral muscles of the neck. Behind, the fascia of
the prevertebral muscles, and especially the anterior ligament,
separate the abscess from the bodies of the vertebra-. Very often
the abscess develops primarily to the right or left of the midline,

FIG. 4.-Teleoroentgenogram, cadaver of an adult. After dissection, the left
peripharyngeal space, A-A', has been filled with barium gauze and the parts replaced.
Note that this space coincides with space D, Figure 3. Also compare with Figure 2.

and it therefore follows that it probably takes its origin in one of
the postpharyngeal glands."

Bokai came to the same conclusion after the clinical study of
more than 144 cases. In many instances he was able to follow the

development of the process through the various stages of lymph
adenitis into that of full blown abscess formation which required
mcision. Postmortem specimens collected by the same. author
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showed the retropharyngeal lymph glands in various stages, of

inflammation, suppuration, and necrosis.

Lymph nodes behind the pharynx were described by Tourtual,
1846,7 and Luschka, 1862,8 but more precise and complete studies
were made by Gillette in 18674 and much later by Most, 1917.9

According to these authors, these small nodes are encountered

among all infants up to the age of three years, but may atrophy
and be wanting on one side or the other in the adult.

The lymph glands are divided into two groups, a median and a

lateral group, of which .the latter are clinically the more important.
The lateral nodes (1 to 3) are imbedded.in the loose connective
tissue on the medial. aspect of the nerve-vessel bundle. When
the pharynx is removed, the glands remain attached to the pharynx
(Gautier"). The lateral group usually lies on a level with the artic
ular processes betweenrthe atlas and the axis. Typically, these
nodes are found just �edia(to the internal carotid artery and the

superior cervical ganglion. In addition to these constant lateral

glands, a median chain of min�ttlyinph nodes may befound in
the infant (Most"). (Figs; 1. and 3.) The retropharyngeallymph
glands receive drainage from the nasopharynx including the ade
noids, from the fossa of Rosenmueller, the Eustachian tube and
middle ear, and also from the nasal cavities.

We have repeatedly confirmed practically all of these findings,
both by dissections on the bodies of newborn infants (and some

adults) and by India ink injections of some of the afferent lymph
channels. Incidentally, the latter procedure aids in the identifica
tion of these small lymph nodes. Below the lateral nodes, we have

constantly found a vertical chain of fat extending downward in
the retropharynx, as first described by Gillette.'

We have made a special endeavor to determine the topographical
relatioJ:_l of the lateral lymph nodes to the peripharyngeal space,
and have found the nodes just beyond the upper outer limit of this

space in the interval between the space and the internal carotid

artery. The gland 'does not lie free within this space but adheres
to the thin wall of the space when LliV latter is laid open. Figure 3
shows the left peripharyngeal space opened with the lymph node

presenting at the upper pole of the space.

Considering all the anatomic data, and assuming that we are
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dealing with an infected and expanding lateral retropharyngeal
lymph node, we have come to the following conclusions, namely:
the expansion of the gland is limited laterally by the neurovascular

bundle; its upward expansion would bring it in contact with the

petrous bone; while its extension backward is limited by the verte

brre and the longus capitis muscle with which it is in contact. The

path of least resistance is forward behind the musculature of the

pharynx, and downward and medialward toward or into the peri
pharyngeal space. It would enter this space rather than the post
visceral space because the latter is more medially placed, and ter

minates above in a blind pouch at a level lower than the apex of
the peripharyngeal space. It is apparent that the expanding in
fected gland would have to traverse the closed peripharyngeal-space
before it could invade the postvisceral compartment. Further-
more, the chain of fat (vulnerable to infection) inferior to the lymph
node would also favor the downward extension of the infectious

process.
SuMMARY. From the standpoint of anatomy, as well as that of

pathology, it seems justifiable to assume that a simple "retropharyn
geal" abscess enters and remains localized in the peripharyngeal
space. This is in accord with the clinical course of an uncomplicated
abscess. Should the abscess rupture out of the peripharyngeal space,
it might enter the postvisceral space, producing a true retropharyn
geal abscess; on the other hand, should it perforate laterally, it

might erode the carotid artery or give rise to a parapharyngeal
abscess. It would, therefore, seem justifiable to discontinue the

general term "retropharyngeal abscess" and substitute the term'

"peripharyngeal" for a simple, uncomplicated abscess situated in
the posterolateral wall of the pharynx (mural). The term "retro

pharyngeal" should be applied to an extramural median abscess

originating from the median lymph nodes or occurring in the post
visceral space following injury through the pharynx or extension
from an adjacent abscess. Abscesses originating from caries of
the cervical vertebrre belong in another category, namely, "pre
vertebral abscess," situated in the prevertebral muscle space.
Such a classification leads to a better understanding of the under

lying pathology, to wore accurate diagnosis, and to rational surgical
procedures in the treatment of infections behind the pharynx.
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In the further study of the pathogenesis of retropharyngeal
abscess, I should like to report on the gross and microscopic anatomy
of 2 cases that came to autopsy.

CASE 1. E. R. (67065), aged nineteen months, white, female, was

received at the Contagious Hospital by transfer from St. Mary's
Hospital January 12, 1937. The patient was admitted on account of
fever, hemorrhage, and diphtheria.

Previous History. For the past week patient had had a cold, "lay
around and acted sick." Four days previously the glands of the neck

began to swell. The previous night patient started to have a bloody
discharge from the right ear.

After Admission. Temperature was 103.6°, pulse 72, respiration
not recorded. The child appeared acutely ill, slightly drowsy, showing
evidence of loss of weight and moderate anemia. Nail-beds were pale
and mucous membrane of good color.

Physical Examination. There was a marked purulent discharge
from the left ear with a slightly bulging drumhead. The right ear

showed marked tenderness over the mastoid with edema. There was

moderate bleeding from the auditory canal which contai�ed a soft
blood clot. There was a moderate mucosanguineous discharge from
the nose.

Neck. There was a 3 x 3 cm., irregular, bulging, firm, sharply
delineated mass in the right neck just below the angle of the jaw:
It was non-fluctuant. The skin over the swelling showed a brownish
discoloration of an old hemorrhagic type.

Pharynx. The pharynx presented a large mass, red ,in appearance
(swelling) behind the right tonsil, slightly fluctuant. The mass

extended beyond the midline.

During the night the patient had a severe hemorrhage from the nose

and then some bleeding from the right ear. The blood was typed.
Pediatric Diagnosis. Cervical adenitis-"bull neck" of diphtheria;

possible peritonsillar abscess; purulent otitis media left; mass in right
aural canal with hemorrhage and otitis media; possible subcutaneous

hemorrhage, right fascial spaces. I saw the case in consultation and
made a diagnosis of right cervical lymphadenitis, ruptured retro

pharyngeal abscess with hemorrhage, and probable erosion of the right
internal carotid artery.

Operation. The same afternoon, under ether anesthesia, an incision
was made over the course of the right common carotid artery. The
tissues were firmly matted together and the cervical glands inflamed.
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The internal carotid could not be exposed either to sight or touch. The
tissues were very necrotic and soft. Two severe hemorrhages occurred,
and a small abscess was found behind the pharynx. The patient died
a respiratory death before the carotid could be exposed either by sight
or touch.

Autopsy. Anatomical Diagnosis. Cervical adenitis and retro

pharyngeal abscess with erosion into the right posterior pharyngeal
wall and right internal carotid artery; toxic changes in the viscera;
visceral evidences of severe anemia.

Necropsy . Upon exposing the neck organs, numerous large masses

of soft, discrete, pinkish to purplish-red, lateral cervical lymph nodes
were exposed to the right. A small amount of dark red, clotted blood
was exposed within the region of the right internal carotid artery near

the base of the skull. The neck organs and tongue were removed in
situ. An abscess cavity measuring approximately 2 em. in diameter
was present in the posterolateral aspect of the pharynx on the right. This

cavity communicated with the pharynx through an elliptical-shaped
opening measuring approximately 5 mm. in length. This opening was

surrounded by a rim of markedly reddened and edematous tissue for
a distance approximately 9 mill. about its border. The superior por
tion of the internal carotid artery coursed in close proximity to this
abscess cavity. Upon introducing a probe into the artery from below

upward, an irregular opening was 'demonstrated upon its anterior
surface. Between this artery and the abscess cavity there were two large,
extremely soft, dark purple lymph nodes, which upon section revealed
an extremely dark purple, gelatinous-like tissue. The right jugular vein
at about the level of the angle of the jaw was ligatured by one black
silk suture. The great vessels and structures of the left portion of the
neck were not essentially remarkable. Upon exposing the larynx and.

trachea, a small amount of dark red blood was exposed. This blood
covered the inner tracheal lining as a thin sheet.

Micropathology (Dr. D. Nathan-1-4-38-Path. No. N-37-56).
The surface epithelium was not present. The musculature and connec

tive tissue behind the musculature were shown to contain a severe, acute,
inflammatory reaction, the cells being predominantly those of the poly
morphonuclear leucocytic series. Two lymph nodes shown presented
marked destruction and necrosis of the parenchyma. The smaller node,
which was in extremely close approximation to the internal carotid artery,
showed an acute, inflammatory reaction extending into and through the

capsule and surrousulinq connective tissue. This infiltration extended
into the adjacent wall of the internal carotid artery. A definite, ragged
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pe1joration of the arterial wall was present at this point. All three coats

of the artery at the site of perforation and for a short distance beyond
the perforation showed acute inflammation. (Fig. 5.) Elsewhere the
arterial wall was normal. Diagnosis: Acute retropharyngitis and

regional suppurative lymphadenitis with perforation into the internal
carotid artery and acute contact arteritis of the internal carotid.

FIG. 5.-Section from Case 1, peripharyngeal abscess. A, necrotic lymph gland;
B, internal carotid artery; C, arrow points to perforation in artery wall; D, inflam
matory .reaction.

COMMENT. In the necropsy it will be noted that the abscess
was located "in the posterolateral aspect of the pharynx." This
was one of those unusual cases in which a peripharyngeal abscess
had invaded the walls of the internal carotid artery, giving rise
to severe hemorrhage from the nose and ear. The retropharyngeal
lymph nodes adjacent to the artery showed marked destruction and
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necrosis of the parenchyma. The peripharyngeal abscess very

probably originated from broken-down lymph glands. The

difficulty in locating the internal carotid artery for ligation was

due to matting together of the neck tissues and to the low blood

pressure. Since the original hemorrhage had occurred in another

hospital, we were not fully cognizant of the quantity of blood that
had been lost. Nevertheless, it would have been advisable to have

given a blood transfusion before or during the operation,
CASE 2. K. K. (74201), aged two years, white, male, was admitted

to the Cincinnati General Hospital, Pediatric Service, May 5, 1937.
Abstract of History by Dr. Spreen. Patient admitted with history

of ruptured retropharyngeal abscess. On admission the mouth was

foul, with many necrotic and patchy areas on the tongue and mucous

membrane, and the pharynx was markedly swollen. The left side
of the neck was markedly edematous. Drs. Iglauer and Howard, of
the Ear, Nose and Throat Service, made a diagnosis of ruptured retro

pharyngeal abscess. Hemolytic streptococcus culture was obtained
from the mouth, pharynx, and the left draining ear. Prontosil therapy
and transfusions and parenteral fluids were administered. The child
became progressively worse. Blood culture revealed a green-producing
streptococcus. Respirations became more labored and oxygen therapy
was started. Continuous intravenous was given. The child died one

week after admission.
Clinical Diagnosis. Acute pharyngitis and tonsillitis; retropharyn

geal abscess; septicemia; stomatitis; bilateral otitis media; .conjunc
tivitis; early bronchopneumonia.

Department of Pathology. Anatomical Diagnosis. Lobular pneu
monia; retropharyngeal abscess with rupture into the pharynx;
cervical cellulitis; acute cervical lymphadenitis; severe toxic changes
in the viscera; maculo-papular and pustular skin eruptions; slight bilat
eral hydrothorax; pulmonary congestion and edema; severe cerebral

congestion and edema.

Necropsy (performed by Dr. D. Nathan). The submaxillary, ante

rior and posterior cervical and retropharyngeallymph nodes were found
to be moderately enlarged and reddish-pink on dissection of the organs
of the neck after the head and neck had been embalmed.
The pharynx was slightly thickened and softened and somewhat

injected. A small opening, irregular in outline and somewhat stellate
in shape, with red, soft, edematous edges, was found in the posterior
pharyngeal wall 2 cm. to the left of the midline at a level about 2 cm:
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below the base of the tongue. This opening extended through the

posterior pharyngeal wall into the left portion of the retropharyngeal
space, where a potential cavity, the walls of which were somewhat

thickened, grayish-red and edematous and the capacity of which was

about 10 to 15 cc. when distended. The walls of this cavity were [ormed
anteriorly by the left posterior pharyngeal wall and posteriorly by the
preoertebral fascia. No fluid was found in the cavity. The internal
carotid artery lay posterior to the cavity in close approximation to it.

However, the wall of this vessel showed no abnormalities. Several of
the posterior pharyngeal lymph nodes were enlarged in this region and

slightly soft and lay near the apex of the cavity in its wall. The soft
tissues of the neck were injected and somewhat edematous.

Microscopic Anatomy. There was considerable denudation of the
surface epithelial covering of the pharynx. Beneath this area there
was a considerable reaction of the polymorphonuclear leucocytes and

lymphocytes. There was an abscess cavity (Fig. 6) communicating
through the pharyngeal wall and extending posteriorly. The wall of
this abscess contained a pure reaction from polymorphonuclear leuco
cytes. The intact internal carotid artery was shown inclose proximity
to the abscess wall. Three normal' veins were present posteriorly and
'to the side of the carotid artery. The retropharyngeal soft tissues

posterior to the internal carotid artery consisted of many islands of
fat and connective tissue, which showed a slight acute inflammatory
reaction. There were five lymph nodes shown at the extreme posterior
portion. These showed some destruction of their parenchyma and exten

sive infiltration with polymorphonuclear leucocytes.
Microscopic Diagnosis. Retropharyngeal abscess with perforation

through the pharyngeal wall and acute purulent retropharyngeal
lymphadenitis.

COMMENT. The necropsy in this case showed scattered infec
tions in various organs, together with a peripharyngeal abscess
which had opened spontaneously. The gross and microscopic
findings in the 'abscess wall and adjacent tissues strongly suggested
an abscess in a peripharyngeal space. The role of suppurative
lymphadenitis as the predominating factor was well illustrated.

SUMMARY AND CONCLUSIONS. 1. It is usually stated that a

retropharyngeal abscess is located in the space behind the pharynx.
2. Since the space behind the pharynx is continuous with the

space behind the esophagus in a single .postvisceral space, it is
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difficult to explain the stabilization of a retropharyngeal abscess
and its failure to descend into the posterior mediastinum.

FIG. 6.-Section from Case 2, peripharyngeal abscess. A, abscess cavity;
A', perforation through pharynx; B, internal carotid artery; C, infected lymph
nodes; D, veins; E, pharyngeal mucosa.

3. Weintraub has discovered that there are really three spaces
behind the pharynx, namely, the postvisceral space proper and a

right and left closed peripharyngeal space.
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4. The clinical site of the more common retropharyngeal, or

peripharyngeal, abscess and the anatomic site of a peripharyngeal
space coincide.

5. A simple retropharyngeal abscess results from the breaking
down of an infected lateral retropharyngeallymph gland or glands.

6. These lymph glands are in intimate topographic relation with
the upper portion. of the peripharyngeal space.

7. Infection from these glands would have a tendency to extend
into the peripharyngeal space rather than in any other direction.

8. Infection confined to the peripharyngeal space would explain
the localization of a "retropharyngeal" abscess.

9. Two cases of peripharyngeal abscess with gross and micro

scopic autopsy findings are reported.
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A NEW ANATOMIC AND FUNCTIONAL SYSTEMATI
ZATION OF THE NECK CONNECTIVE TISSUES* t

THE PERIPHARYNGEAL AND POSTVISCERAL SPACES

JOSEF D. WEINTRAUB, M.D.

(From the May Institute for Medical Research, the Jewish Hospital, Cincinnati,
Ohio)

INTRODUCTION

THREE grossly significant and surgically important kinds of con

nective tissue exist in the deeper parts of the neck. These three are

in addition to the skin connective tissues. Membranous or laminar
or sheet-like varieties of connective tissue form the surrounding exter

nal or adventitial coverings of various structures, the periorgan tissues,
periorganium. Areolar or shearing connective tissues form the ana

tomic or surgical spaces and lie between moving parts. Nerve-vessel

carrying tissues are intermediate in physical consistency between
areolar and membranous, and are the tissues in which are embedded
the trunk-line vessels and nerves constituting with them the nerve

vessel bundles; and in which the branch-line vessels and nerves are

distributed, constituting with them the nerve-vessel sheets.
The connective tissues of the skin itself, the integumental con

nective tissues, consist of the superficial dense corium; the middle,
often fat-containing, subcutaneous tissue, and usually a sheet forming
the deep limit of the integumental connective tissue which might be
called the lamina subcutanea. The subcutaneous tissue in the ante

rior part of the neck contains the subcutaneous muscle, platysma.
The middle and deep portions, the tela and lamina subcutanea are

described in many texts and articles as the superficial fascia, but the
term subcutaneous tissue is much more exactly designating and

descriptive.
* This work was begun while Instructor of Anatomy, Department of Anatomy,

Graduate School of Medicine, University of Pennsylvania, Philadelphia, under
Professor Oscar V. Batson to whom appreciation is expressed for' his guidance.

t Illustrations to be published in Arch. Otolaryngology.
6
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A correct and adequate interpretation of the important connective
tissues is long overdue.' The principal drawback to the proper under-'
standing of the cervical connective tissues, and their systematization,
has been that investigators in this field. have not recognized that
ther� are different kinds of connective tissue, from both the anatomic
and the functional point of view, that these two points of view are

complementary, and that the understanding of the one is not 'com

plete without the understanding of the other.

PREVIOUS DESCRIPTIONS OF GROSS CONNECTIVE TISSUES
OF THE NECK

"CERVICAL FASCIA." The standard textbook description of
the neck connective tissues refers to those connective tissues deep
to the skin connective tissues in the anterior viscera-containing depart-

.

ment of the neck, as the "deep cervical fascia." In no sense is there
a deep connective tissue of single form or function. The anatomy
texts, falsely assuming a uniform "deep cervical fascia," usually
describe its subdivision into (1) a superficial or premuscular layer,
in association with the sternocleidomastoid and trapezius muscles;
(2) a middle or pretracheal layer, in association with the trachea,
thyroid gland and infrahyoid ribbon muscles, and sometimes with
the pharynx and esophagus; (3) a deep or prevertebral layer associated
with the muscle and ligament covered anterior surface of the vertebral
column, or with the posterior wall of .the pharynx and esophagus, or

with both. These three layers of the "deep cervical fascia" are

assumed by these standard authors to be parts of what is gross
morphologically a uniform connective tissue, and though it is not

explicitly so stated, it is implied that these layers are of similar func
tion. Each of these three layers is said to subdivide and reunite to

surround various organs and structures, and no two descriptions are

identical or even similar. Furthermore, the three layers of the "deep
cervical fascia" are described as becoming confluent somewhere in
the region of the vertebral transverse processes or of the muscles lying
on these processes or of the nerve-vessel bundle of the neck in front
of these muscles. The precise site and the precise manner of this
union .of the three layers of the "deep cervical fascia" is an expression
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of the individuality of the author; it is different in each text. Some

how, bound up with the union of these three layers is the "carotid

sheath," whose intimate relationship to these three layers also is
different with each author. For example, one may refer to the stan

dard English language textbooks; the English and the American

Gray's Anatomy, Cunningham's Anatomy, Morris' Anatomy, Pier
sol's Anatomy, and the various handbooks; the standard French

treatises; and the standard German treatises and atlases of anatomy
and topographic anatomy.

An occasional author describes four layers of the "deep cervical

fascia," as did the Italian author, Cherie-Ligniere.? According to

him, the superficial layer encloses the sternocleidomastoid and

trapezius muscles, but does not reunite in the lateral triangle of the
neck in the interval between the two muscles, and remains double
in the suprasternal area enclosing fat between the two layers. The
middle layer is found only in the infrahyoid region and extends from

omohyoid to omohyoid, and is joined there to the deep lamina of the

superficial. 'The deep or transverse layer is single medianly, and
doubles lateral to the trachea and esophagus into two leaves, vasculo
visceral and retro-vascular. The vasculo-visceral lies between the

organs and the nerve-vessel bundle, the retro-vascular goes behind
the bundle. The viscera are ensheathed by the transverse layer
posteriorly, the vasculo-visceral leaf laterally, and the middle-layer
anteriorly. The triangular nerve-vessel sheath is formed medially
by the vasculo-visceral leaf, posteriorly by the retro-vascular leaf
and laterally by the middle layer below and the deep leaf of the super
ficiallayer above. The fourth layer, the prevertebrallayer, extends
across the prevertebral and scalene muscles and then goes into the
nuchal region.

The French author, Sebileau," also described four layers to the

"deep cervical fascia" in a description in a few respects excellent.

According to Sebileau, the superficial layer embraces the sternocleido
mastoid and trapezius muscles reuniting in the interval between the
two muscles. The middle layer surrounds the ribbon muscles and
attaches to the vertebral transverse processes. The prevertebral
layer stretches between" the

_

bases of the transverse processes from
side to side and surrounds the anterior scalene muscle and applies
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the prevertebral muscles to the vertebral bodies. Sebileau's own ,

transverse fascia of the neck, the fourth layer, branches from the

deep face of the middle layer near the transverse processes and in going
medialward splits, and surrounds the jugular vein, vagus nerve and
carotid artery, forming an areolar and fibrous "sheath" about these
structures. Medial to these it does not reunite; the posterior leaf

goes in front of the deep or prevertebrallayer to which it does not

adhere, and behind the pharynx wall to which it is fixed, but loosely
so that it can be separated without' "artifice of dissection." The an

terior leaf goes medialward also, but, encountering the thyroid
gland, doubles to surround it and to apply the inferior thyroid veins
to it. In several places in his paper, Sebileau seems to have a keen

insight into the anatomic-functional significance of the different
connective tissues, not possessed by earlier or later authors. He

expressed the opinion that the connective tissue layers accompany

ing the thyroid vessels were not really ligaments or fascias, but
constitute a . "meso-cervical." This concept is valid, and is true

not only for the thyroid gland, but for all of the neck organs as' will
"be described later.

"CAROTID SHEATH." Associated with all detailed descriptions
of the "deep cervical fascia" is a description of a _"carotid sheath"
which is supposed to surround the nerve-vessel bundle of the- neck,
the carotid arteries, the jugular vein, the vagus nerve. Zuckerkandl's'
illustration

-

of a cross-section of the nerve-vessel bundle shows no

ensheathing membrane forming a casing about the group of vessels
and the nerve. Later, F. G. Parsons" in a concise article brought con

clusive histologic evidence there there is no "carotid sheath" and
that the usually described fascial layers are for the most part arte

facts. In spite of this, the misconception continues in the textbooks
and among surgeons that there is a "carotid sheath" bearing the

relationship to' the vessels and nerves of the neck that a sausage casing
bears to the contents, even though this cannot be demonstrated either

grossly or histologically. This "carotid sheath" misconception is
-

used in attempted explanations of the zoning off and of the directional

propagation of purulent collections. The carotid artery itself has
a proper sheath, a periarterium, which must not be confused with the
so-called "carotid sheath" of the entire nerve-vessel bundle.
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PERSONAL METHODS OF OBSERVATION

My descriptions are based on observations made in the the dissect

ing room, during seven years of anatomy instructorship, during which
time many hundreds of dissections were under my personal observa
tion, and by special dissections made during and after that period.
Many careful dissections were made, partly on adult human material,
some on new-born; and, to establish the broad comparative anatomic

implications, several on the dog. Except for the incision and sharp
dissection necessary to start the skin dissection or in exposing the
anterior half of the neck from the rear, all are completely blunt
dissections with the finger tips, or, when more delicacy was required,
with a blunt instrument of suitable size and shape. Many of the
observations are from the half head-and-neck split by a median
section. Many of the observations are from cross-sections in which
the tissues are bluntly separated. Many of the observations are

from thick cross-sections in which use is made of a combination of
cross-section and surface dissection study.

To display the nerve-vessel sheets to best advantage in reference
.

to their vessel-carrying function, injections of suitable color masses

separately into the arteries and veins were used.
What follows is, except where otherwise stated, my own descrip-

tion, observations and correlations.
-

NEW GENERAL DESCRIPTION OF GROSS CONNECTIVE TISSUES
OF THE NECK

NERVE VESSEL CONNECTIVE TISSUE. The vessels and nerves in
a region are of two orders. The trunk-line vessels and nerves pass

through a region on their way to division and distribution in more

distant parts. The branch-line vessels and nerves are those by means

of which the actual distribution takes place between the trunk-line
vessels and the organs. The trunk-line vessels at one level become
branch-line vessels ultimately. Also, the distinction is not one of
size: some branch-line vessels in one region may be larger than trunk
line vessels in a neighboring region.

Nerve-vessel Bundle. My dissections show that the trunk-line
and branch-line vessels and. nerves lie in, what is grossly, a soft,
mixed areolar and fibrous, connective tissue. The trunk-line vessels
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and nerves together with the connective tissue in which they lie;
.
constitute the nerve-vessel bundle. Examples of large' nerve-vessel
bundles are: the nerve-vessel bundle of the neck; the subclavian-

. axillary-brachial plexus bundle of the shoulder; the brachial nerve

vessel bundle in the arm; the retroperitoneal nerve-vessel bundle in
front of the vertebral column; the external iliac-femoral nerve-vessel

bundle, etc. The nerve-vessel bundle is usually a .Iongitudinal mass

of irregular cross-section. The cross-section is not circular nor oval
nor even smooth. The irregularities of cross-sectional shape depend
on the interstices between organs which the bundle occupies.

Nerve-vessel Sheets. The branch-line vessels and nerves ordinarily
lie in a sheet of this same connective tissue, and these vessels and
nerves together with the sheet in which they lie constitute the nerve

vessel sheet." The nerve-vessel sheets are directly continuous with the

regional nerve-vessel bundle, both through the vessels and nerves and

through the connective tissue.

rhe nerve-vessel sheets to the jejunum and ileum are very well
known, and are called the mesentery. The mesocola and the meso

gastria (omenta) are other examples to abdominal gut segments.
The ligamentum pulmonale together with the root of the lung in each
hemithorax is a less known example of a nerve-vessel sheet, and this
nerve-vessel sheet to the lung is a frontally placed 'one. Perhaps the
best known example of a median viscus receiving its nerve-vessel

supply from each side in a nerve-vessel sheet is the uterus, the nerve
vessel sheets being the broad ligaments. These broad ligaments are

placed frontally and the upper portion including the free upper edge
is covered by peritoneum. In many respects the nerve-vessel
sheets to the neck viscera resemble those to the uterus, in being
bilateral and in lying in a frontal plane.

PERIORGAN CONNECTIVE TISSUE. As will be described elsewhere?
various organs are surrounded by an investing connective tissue
whose nature' varies with the organ. This periorganiuin may he

membranous, or relatively undifferentiated; It may be a single _

. anatomic layer, or it may be grossly divided into two layers, and one

organ may have at different levels or parts of its periphery different

types of periorganium. If this adventitial layer is divided into two

layers there is a thin visceral periorganium which remains on the organ
itself and a heavier parietal periorganium removable from the visceral
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periorganium by blunt dissection, with a variously loose areolar
connective tissue (tissu celluleux of the French authors) between

constituting an anatomic or surgical-anatomic space.
The heart has its parietal and visceral periorganium, the parietal

pericardium and the visceral pericardium (epicardium). The lung
has its parietal and visceral peripneumonium, the parietal and visceral

pleura. III the abdominal cavity, there is the parietal and visceral

peritoneum. In the scrotum similar layers of periorchium cover the
testis. In all these examples there preexists a fluid-filled capillary
cavity between the two layers, and the layers are surfaced by serosa,

by mesothelium. In the periorgania under consideration here there
is no preexisting cavity: there is a loose areolar tissue filling the

capillary space between the parietal and visceral periorganium, and
this loose, bloodless tissue is in continuity (not merely in contiguity)
with the denser visceral and parietal layer on each side of it. _ In
some areas, as in relation to tendon, the areolar tissue filling the

capillary space is liquefied forming a bursa giving the visceral and
• parietal peritenontium an actual non-mesothelium-covered surface,
a surface so-to-speak of raw connective tissue.

The membranous or laminarperiorgan is anatomically and function

ally the investing or adventitial connective tissue of the organ. The
visceral periorganium is thin is and not usually of great surgical impor
tance. The parietal periorganium is usually heavier and may act

as a- bounding membrane in extravasations and infections, while the
areolar tissue of the space is the site of easily-spreading extravasations
and of deep connective tissue abscesses or phlegmons.

A muscle is surrounded by a perimyium. This is unlayered in

regions where the muscle in its contraction moves or carries the sur

rounding soft parts with it. This is the case with most of the muscles
of expression on the face. The upper ends of the trapezius and sterno

cleidomastoid muscles are surrounded by an unlayered perimyium.
Where a muscle moves amid surroundings which remain relatively
stationary it shears itself loose from its surroundings, and the shearing
occurs in such a way that a thin visceral perimyium is left adherent
to the muscle, a heavier parietal perimyium is left adherent to the

surrounding parts, and
_

in between is a loose areolar tissue, a peri
myial space. Such conditions prevail especially in the extremities
where the long fusiform muscles move in compartments whose wall
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is formed by the parietal perimyium. Tendons are surrounded by
a peritenontium which is subject to the same types of forces. Where
the tendon does not move relative to its surroundings, there is an

unlayered peritenontium; where it does so move there is a visceral
'and a parietal peritenontium with a peritenontial space between, and
where it not only moves relative to its surroundings but also is

subjected to pressure against a skeletal part, the areolar tissue in the

peritenontial space is liquefied forming a peritenontial bursa:
.

Each vessel has its periangium, periarterium for an artery, peri
phlebium for a vein. About some of the larger arteries, a periarterial
areolar tissue space between a visceral and parietal periarterium can

be shown both histologically and by blunt dissection grossly.
A ligament has a peridesmium covering it. Each portion of the

skeleton has a periskeletal covering, periosteum for bone, peri
chondrium for cartilage, periarthrium for joint.

The various glands have a capsule, a periorganium surrounding
them. A nerve has its perineurium. The esophagus has its peri
esophagium and the pharynx its peripharyngium, a more detailed.

description of which will be given later.
AREOLAR TISSUE SPACES-SHEARING TISSUES. Wherever two

structures are contiguous to one another, and one (or each) is a moving
structure, the tissue between the parts is loose due to (or allowing for)
the relative motion. The tissue between strata of an organ which
contains muscle tissue may be, and frequently is, loose. This

applies particularly to the walls of hollow or tubular organs. The
laxness is associated with if not actually due to the shearing action;
the greater the extent of the movement and the oftener it occurs,
the looser is the sheared tissue between the moving parts. The shear

ing, areolar tissue which occupies the interface between moving strata

of an organ constitutes an .intraorgan space, a periorgan space if in
the covering connective tissue. In some submucous tissues lies a

submucous space. These intraorgan spaces are mural spaces if they
·occur in the walls of hollow or tubular organs .

.At some sites the shearing areolar tissue lies at the interface between
two organs which move relative to each other. This constitutes an

interorgan space. It may be an intermuscular space, as between the
two layers of infrahyoid muscles. It may be a space between two
dissimilar contiguous organs such as the thyromu�cular space between
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the ribbon muscles and the thyroid gland, or such as the esophago
tracheal space between esophagus and trachea, both of which will
be described later.

.

Sometimes the shearing areolar tissue occupies the interface between
two groups of organs rather than between two organs. Such is the

space in the neck between the group corriprising the entire set of
neck viscera, pharynx, esophagus, larynx, trachea and the infrahyoid
muscles, and the group of structures consisting of the vertebral column
and its associated muscles and ligaments, an intergroup space
referred to and described later as the postvisceral space. In the inter
face between the lateral wall of the pharynx in front of the nerve

vessel bundle, and the mandible and the group of mastication muscles,
especially in. pterygoideus internus, is a shearing, areolar tissue con

stituting an intergroup space, the pharyngomasticatory (pharyngo
maxillary, parapharyngeal) space.

Thus we have at the interfaces between moving organ strata intra

organ spaces, submucous and periorgan spaces; at the interfaces
between moving organs, interorgan spaces; at the interfaces be
tween moving groups of organs, intergroup spaces.

To these areolar tissues at these interfaces the generic term space,
spatium, is applied. Congdon'' refers to them as shearing tissues. They
are found only and always along the planes, or, better, interfaces of

shearing or cleavage; i. e., at the interfaces between layers of organs,
between individual organs, between organ groups which move relative
to one another. The anatomic and surgical spaces are such shearing
tissues.

Due to the fact that the relative motion between the parts has

already loosened the tissue, these spaces permit ready separation of
the bounding structures. This is true not only of the separations
called dissections made by anatomist and pathologist postmortem,
and by the surgeon during life, but also of the dissections and separa
tions produced during life by the �ctivities of pyogenic organisms
and by extravasations, and by accidental infiltration with air.

Macroscopic vessels are absent in the shearing tissue. Specimens
with fine vascular injection show minute blood vessels throughout
the organs but absent in the areolar tissue spaces. Vessels are

encountered at sites of transition between spaces and denser connec

tive tissue.
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The anatomic term spatium and the corresponding surgical ana

tomic term space unfortunately have, in English, an inappropriate
connotation. It must be borne in mind that the term refers to loose
areolar shearing connective tissue at interfaces between structures

having relative motion; and that where a preformed fluid-containing
cavity is under consideration, some other term is used to describe it,
cavity (cavum), bursa, ventricle, etc.

NEW SPECIFIC DESCRIPTIONS OF CONNECTIVE TISSUES
OF THE NECK

NERVE-VESSEL CONNECTIVE TISSUE OF THE NECK. Nerve-vessel
Bundle of the Neck. The center of the stage in each lateral half-neck
is occupied by the nerve-vessel bundle of the neck. This is a longi
tudinal mass of nerve-vessel connective tissue, somewhat more dense
than areolar, extending from the base of the skull to the upper aper
ture of the thorax, where it meets the subclavian nerve-vessel bundle.
Its cross-section is irregular, not circular nor even smooth. The irregu
larities of the cross-section are correlated to the interstices between

organs. This nerve-vessel bundle contains the carotid arteries, the
internal jugular vein, the vagus nerve, and depending on the level
in the neck other constituents such as the thyrocervical trunk in its
lower part, the ansa hypoglossi in its middle part, the glossopharyn
geus, accessorius and hypoglossus nerves and superior cervi�al
ganglion in its upper part, and lymph nodes at different heights:
Histologic observation and unbiased careful gross anatomic study
show that there is no sheath about this bundle, no "carotid sheath."
There is no technique of dissection whereby a sheath can be opened
up and the contents lifted out and removed, like a fusiform or simple
penniform muscle can be removed from one of the extremities, or like
a long tendon of insertion of an extremity muscle can be lifted out of
its compartment, or like one of the tubular neck organs, the trache'a
or esophagus, can be lifted out of its place. This is riot possible for
the nerve-vessel bundle of the neck. There is no casing-like sheath

surrounding the group of nerves and vessels. Injections of material
into the connective tissue of the bundle remain in situ and do not

spread under reasonable injection pressures," showing that no ana

tomic space is present.
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Nerve-vessel Sheets of the Neck. From the nerve-vessel bundle of
the neck radiate a set of sheets of connective tissue, the same kind of
connective tissue that constitutes the bundle itself. In cross-section,
microscopically this looks like a series of radiating lines, which were

seen but not understood by Parsons." The nerve-vessel bundle is
not sharply demarcated from the nerve-vessel sheets which radiate
from it. They bear the relationship to the nerve-vessel bundle on

a cross-sectional view that the rays bear to the central disc of a star

fish, except of course that the distribution is not regular, and that
the length of the nerve-vessel sheets is much more variable. These

radiating sheets are distributed. to the different organs in the neck,
and they carry nerves and vessels.

Nerve-vessel sheets as dissected bv me will be described to the skin,
to the trapezius muscle, to the st�rnocleidomastoid muscle, to the

infrahyoid ribbon muscles, to the thyroid gland, to the trachea and

esophagus, to the pharynx and larynx, to the prevertebral muscles.
The skinned lateral triangle of the neck, the interval between the
sternocleidomastoid' muscle, the trapezius muscle and the clavicle
strikes the usual dissector as being a mass of connective tissue and
fat through which he must dig to expose the vessels and nerves.

Some authors have described "spaces" in this trigone. Instead of

containing such a nondescript mass of connective' tissue, this tri

angle may be shown by suitable dissection methods to consist of
nerve-vessel sheets more superficially with an areolar tissue space
deeply, and of the subclavian-axillary-brachial plexus nerve-vessel
bundle deeply and inferiorly.

If the whole thickness skin is removed bluntly starting with a

median line section anteriorly and posteriorly, it is found that the

skinning proceeds moderately easy from in front until the lateral

triangle of the neck is reached, and that after the difficult juxtamedian
andinfraoccipital areas are dissected loose by sharp dissection, that
the skinning proceeds moderately easy from behind again until the
lateral triangle of the neck is reached. Holding the two skin flaps
up at this point it is noted that they can now be removed only by
sharp dissection for a strong thick wide band of connective tissue
becomes adherent in the lateral triangle. This thick band is the
nerve-vessel sheet to the skin and it contains blood vessels, and nerves

from the cervical plexus.
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To expose the principal nerve-vessel sheet of the trapezius muscle
to best advantage, it is necessary to cut across the muscle fibers
some slight distance from their origin, and then to lift up the muscle

belly and by blunt dissection loosen it up to the border bounding the
lateral triangle of the neck, and up to the insertion on the scapula
where the insertion is cut loose from the scapula and then from the
clavicle. The nerve-vessel sheet will be found at the deep surface of
the muscle near its superolateral edge, and 'as the sheet is lifted up it
can be carried across the lateral triangle over toward the transverse

processes, and it carries the remainder of the external branch of the

accessory nerve, the communicating nerves from the plexus, and
vessels from the subclavian-axillary nerve-vessel bundle.

The nerve-vessel sheet of the trapezius muscle then combines with
the nerve-vessel sheet of the skin and together they proceed into a

deeper level. The two of them occupy the superficial subintegumental
level of the lateral triangle of. the neck. They can be lifted readily
because of a loose areolar tissue space which lies deep to the trapezius
and its nerve-vessel sheet, the trapezius submuscular space. The

depth of the lateral triangle contains as already stated, at the base
of the neck the subclavian-axillary-brachial-plexus nerve-vessel'
bundle.

The sternocleidomastoid muscle crosses the nerve-vessel bundle
of the neck obliquely. Above, it lies posterior and lateral to the
bundle; in the middle, it lies lateral and closer to the nerve-vessel
bundle; below, it lies anterior and medial to the bundle. The nerve- ,

vessel sheet to this muscle as a result of this has a spiral twist in it,
the sheet passes laterally in going to the upper part of the muscle,
laterally in going to the middle part of the muscle and medially to

the inferior part of the muscle. Above it carries the accessory nerve
and vessels from the external carotid distribution territory, below
it carries vessels from the subclavian distribution, and in between
there occur anastomoses between the two territories.

.

The anterior layer of infrahyoid (ribbon) muscles receives a delicate
nerve-vessel sheet which passes medially and anteriorly in a curved
surface around the thyroid gland: the posterior layer of infrahyoid
muscles receives a similar deeper-lying nerve-vessel sheet. These
sheets carry vessels, and the distribution of nerves from the ansa

hypoglossi.
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The lobes of the thyroid gland are close to the two nerve-vessel
bundles of the neck. From the two bundles, one on each side, the

thyroid gland receives a thick, rather short in cross-section, sheet
which passes anteriorly and medialward. In its upper part this sheet
carries vessels of external carotid territory; in its lower part, vessels
of subclavian territory through the thyrocervical trunk. In front of
the trachea and behind the deep layer of infrahyoid muscles the
nerve-vessel sheet from the right side and the nerve-vessel sheet
from the left side continue downward into the thorax, and join across

the median plane below the isthmus of the thyroid gland. This
median portion of the nerve-vessel sheet of the thyroid gland comes

from large vessels in the thorax, from the crotch between the two

innominate veins and between the innominate artery and the left
common carotid artery, and in this portion are located the thyroid
ima vessels. Altogether the total effect is crudely that of an unpaired
U-shaped nerve-vessel sheet whose median isthmic portion is below
the gland isthmus and in front of the trachea, and whose two lateral

parts correspond to the two lobes of the gland.. Except for the firm
fibrous connections between the isthmus of the gland and the upper
several rings of the trachea, the thyroid gland and its U-shaped
nerve-vessel sheet have deep to them a shearing areolar tissue space,
the thryotracheal space.

From each nerve-vessel bundle there passes medialward in the

upper part 'Of the neck a nerve-vessel sheet to the pharynx, at a lower
level a sheet to the larynx and from there down a sheet to the trachea
and esophagus. Each esophagotracheal sheet bifurcates in a coronal
or frontal plane into two separate nerve-vessel sheets, one to the
trachea and one to the esophagus. The esophagotracheal sheet
contains just before the dihedral angle of bifurcation, the recurrent

nerve, and the transversely-lying branches of the recurrent nerve to

trachea and to esophagus pass out in their respective nerve-vessel
sheets along with blood vessels to the two tubular organs. These
nerve-vessel sheets are excellent examples of such sheets. They con

tain blood vessels in arcade formations similar in appearance to those
found in the mesentery; and in some animals, like the dog, there may
'be two or three tiers of such vessel arcades. In man these may be
seen to best advantage in specimens in which the vessels have been
injected with acolor mass.
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Posteriorly, narrow, thick, but long nerve-vessel sheets pass
directly back to the various prevertebral muscles and to the muscles

lying on the transverse processes of the vertebrre.
For each lateral half-neck the above. enumerated nerve-vessel

sheets constitute the whole radiating sets of such nerve-vessel sheets
with the bundle as the hub, and consisting of the same kind of tissue
as that of the nerve-vessel bundle itself. These are gross-morpho
logically, histologically and functionally one system of connective
tissues, those which carry the nerve-vessel distributions. Secondarily,
from the standpoint of pathogenesis and pathology, the sheets and
bundle may function as barriers in limiting and guiding the spread
of abscesses.

They are also important surgically. To mobilize an organ for pur

poses of exposure of deeper structures or for transplantation, it is
best swung aside on its nerve-vessel sheet, for that least damages the

organ. Furthermore, in purulent collections, abscesses or phlegmons,
their function as bounding membranes must be understood so as not

to disturb them unnecessarily and so allow passage of infection to

unaffected spaces.
PERIORGAN CONNECTIVE TISSUES OF ANTERIOR PART OF NECK

AND ASSOCIATED PERIORGAN SPACES. There are numerous anatomic

spaces in the anterior or visceral part of the neck. They all consist
of loose areolar tissue. Some are large, some as small: all are, in
the non-pathologic condition, just areolar tissue interfaces between
layers, between organs, or between organ groups. This tissue is blood
less. It undergoes edematous swelling very readily and then becomes

gelatinous in consistency.
Because of their topographic relation, because of their being involved

in pathologic processes, usually in abscess formation, or in extra

vasations, some of these anatomic spaces not otherwise different from
the rest have assumed surgical importance and are known as surgical
or surgical-anatomic spaces.

.

About the upper part of the sternocleidomastoid muscles the peri
myium is unlayered and adherent. About the middle and lower parts
the perimyium is divisible into visceral perimyium and parietal
perimyium with a moderately loose perimyial areolar space between.
This space is infected principally in perforating wounds of the neck,
and is not of great surgical importance. .
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The infrahyoid muscles are associated with interorgan spaces and
will be discussed in the next section.

Prevertebral Perimyial Spaces. The prevertebral muscles, the

longus colli and longus capitis originate from the upper thoracic and
lower cervical vertebrre, remote from the median plane, and as they
proceed upward to their .insertions on the tubercle of the anterior
arch of the atlas and on the occipital bone (gathering new 'slips of

origin on the intervening vertebrre), they come right up to the median

plane so that they have an oblique course. The posterior surface of
these muscles is not a free surface; it is involved in the multiple
origins and in the insertions. The anterior surface is free: It IS

covered by a perimyium. This perimyium is divisible into a visceral

perimyium adherent to the muscle and a parietal perimyium loosely
connected to the visceral (or separated from it according to the point
of view) by surgical-anatomic, loose areolar tissue spaces, the right
and left groups of prevertebral perimyial spaces. Each individual
of these muscles has its own perimyial space in front of the muscle.
The posterior surface of the muscle is adherent to the vertebrse.

The right and left groups of prevertebral perimyial spaces, like
the muscles with which they are associated, lie close together adjoin
ing the median plane at occipital and atlas levels, then diverge from
the median plane going to one side of the neck, and enter the thorax
lateral to the upper thoracic vertebral bodies. The interstice between
the right and left groups of muscles and perimyial spaces on the verte

bral bodies is occupied by the very dense anterior longitudinal liga
ment, 'which is correspondingly. narrow at the epistropheus or axis
level and becomes wider as it is followed down. Pus from vertebral

-

caries does not break through the dense resistant longitudinal liga
ment, but rather breaks into the prevertebral muscles where the
vertebrre are not covered by ligament and thence into the preverte
bral perimyial spaces, and when this abscess spreads downward it

gravitates downward and laterally causing a bulge in the lateral tri

angle of the neck and if it goes into the thorax lies retropleural. It
does not normally descend behind the pharynx and esophagus into the
mediastinum: it is not a median plane abscess. These abscesses
are predominantly associated with vertebral body disease.

Peripharyngeal Spaces, Right and Left. The pharynx is of extreme

importance in relationship to several neck spaces .. The pharynx has
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three principal coats or tunics: a mucous membrane, endopharyn
gium; a muscle layer, myopharyngium; and an external, adventitial

layer, peripharyngium. The endopharyngium is in some parts bound
down to the myopharyngium by dense connective tissue, but else
where it is loosely joined to the musculature by a submucous space,
or endopharyngeal space, which will not be discussed since it does
not come within the scope of this paper.

The peripharyngium is of extreme importance in pathology and
in surgery. It contains two surgical-anatomic spaces, the peripharyn
geal spaces, one to the right of the median plane, one to the left of
the median plane; the right and left peripharyngeal spaces. From the

pharyngeal tubercle of the occipital bone extends down into the myo

pharyngium a tendon of attachment for some of the constrictor muscle
fibers. This is the principal median suspension of the posterior
pharynx wall. The median pharynx tendon is in the median raphe of
the constrictor muscles. The tendon is heavy above and becomes
attenuated as it is followed down into the lower constrictor.

The muscle fibers in their contractions, which are principally in'
a transverse direction, because that is the predominant muscle fiber
direction, shear themselves loose from part of the peripharyngium ;

they retain a delicate visceral peripharyngium on the fibers, then
follows the loose, shearing tissue constituting the peripharyngeal
spaces, then the denser parietal peripharyngium. In the median

plane the tendon of suspension and attachment is present and since
this is not mobile, a median strip of myopharyngium wider above-and
narrower below is not shorn loose from peripharyngium but remains
adherent to it. This unlayered median peripharyngeal tissue adherent
to the median raphe and tendon of the constrictor muscles serves as

a septum between the right and left peripharyngeal spaces. This
median peripharyngeal tissue transmits .blood and lymph vessels,
from the inner to. the outer pharynx layers.

Each peripharyngeal space lies in the peripharyngium lateral to

the median strip of unlayered tissue: it is juxtamedian in position.
It extends lateralward as far as the nerve-vessel sheet to the pharynx.
which brings it in close proximity to the nerve-vessel bundle of the

neck, whose most medial constituent is the internal carotid artery.
The nerve-vessel bundle of the neck at atlas-axis level contains the
lateral retropharyngeallymph node(s) which �s peculiar among deep
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neck lymph nodes in that it is the only one which lies on the medial

aspect of the nerve-vessel bundle: all other deep cervical lymph nodes
which are in the nerve-vessel bundle are on the lateral aspect of the
bundle. At atlas-axis level the peripharyngeal space has just beyond
its lateral edge the lateral retropharyngeallymph node. Above, the

peripharyngeal space extends up to the upper edge of the myo

pharyngium ending in a cupola or arched edge convex upward.
Here the septum between the two spaces is wide and thick. Above
the muscle edge, in the crescent-shaped area on each side of the median
plane, endopharyngium and peripharyngium (there is no myopharyn
gium here) become difficult of separation from one another. Below,
the space ends in a cupola or arched edge convex downward. The

septum between the two spaces is narrow and tenuous below. The
lower edge is not sharply defined, it extends to the periesophagium
at cricoid cartilage level, and if the blunt dissection be forced some

what, the space can be opened for a short distance into the upper

part of the periesophagium.
Whereas the pharynx muscle contracts away from and shears from

the parietal peripharyngium which is separately attached to or sus

pended from the skeleton, the cylindric esophagus in its contraction
carries with it its unsuspended periesophagium and does not shear

away from it so that there is no periesophageal space. There is, how
ever, no abrupt termination of the peripharyngeal spaces at the esoph
agus. The blunt dissection, and injections," if pushed sufficiently may
extend into the periesophagium for a variable distance.

The trachea has its peritracheal covering too, without a peritracheal
space. However, between the muscular posterior tracheal wall and
the anterior esophageal wall there is an interorgan space which will
be considered later.

INTERORGAN AND INTERGROUP SPACES OF ANTERIOR PART OF

TIrE NECK. The loose areolar tissues, the spaces, which lie in the

periorgan connective tissue, perimyium, of the prevertebral muscles,
and which lie in the periorgan connective tissue, peripharyngium,
of the pharynx, have already been considered. These lie within

organs, in the outermost connective tissue tunics of organs.
Inierorgan Spaces. We now come to consider those areolar tissue

collections, spaces, which lie not in the outer walls of organs but
between organs, interorgan spaces. These occur only and always

7
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where there is some relative motion, either inherent or transmitted,
between the two organs.

(a) Anterior Subintegumental "Space": Under the integumental
tissues there is a looser tissue which permits the skin to be flayed,
especially from unembalmed material. It is perhaps not loose enough
to be designated a space, in the sense in which the term is used in
this paper, but it approaches that consistency. The skin can be

stripped off in the neck, starting from the- anterior median line until
the thick nerve-vessel sheet of the skin beyond the sternocleidomastoid
muscle is encountered. This "space" is of little surgical importance.

(b) Trapezius Submuscular Space: The trapezius nerve-vessel
sheet arises from the adjoining parts of the neck and subclavian
nerve-vessel bundles and from the angle between them. Deep to

this sheet as it lies on the cupola of the hemithorax, and deep to the

trapezius muscle, is an areolar connective tissue collection, an

anatomic space, constituting the trapezius submuscular space. It
extends from the lateral aspect of the neck nerve-vessel bundle, across

the depth of the lateral triangle of the neck, over the upper ribs onto;

the dorsum under the trapezius muscle. Infections in this space are

very rare.

(c) Infrahyoid Premuscular Spaces: . In the jugular notch above
the manubrium sterni, and between the inferior ends of the right and
left sternomastoid muscles is a mass of tissue rich in veins. This
forms the deep boundary of the subintegumental "space."

,

This

vein-carrying tissue is a lesser vessel sheet from the great veins at the

upper aperture of the thorax, to the medial edge of the sternomastoid
muscle, the anterior jugular vein, and to the medial edges of the

infrahyoid muscles, where it carries a vena mediana colli of quite
variable caliber. This vessel sheet is wedge shaped in a median sec

tion, thick below where it connects with the main vessel bundle and
thin above. Deep .to or under each lateral half of this lesser vessel
sheet and under the anterior edge of the lower half of the sternocleido
mastoid muscle, and superficial to each lateral group of the infra

hyoid muscles is an infrahyoidpremuscular space; there is a right
space and a left space. The small vessels from the medial edges of
the infrahyoid muscles, which are tributary to the vena mediana
colli and their accompanying connective tissue vessel sheet in the
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median plane serve as a median septum between the two infrahyoid
premuscular spaces. These anatomic spaces are rarely infected.

(d) Infrahyoid Intermuscular Spaces: Between the superficial
layer of infrahyoid ribbon muscles and its nerve-vessel sheet from the
neck nerve-vessel bundle, and the deep layer of infrahyoid muscles
and its nerve vessel sheet from the neck nerve-vessel bundle is an

anatomic infrahyoid intermuscular space. This space extends from
the nerve-vessel bundle over to the median line where the lesser
median vessel sheet serves as a median partition between right and
left intermuscular spaces. These two spaces extend into the upper

aperture of the thorax and up onto the larynx. They are not of

great importance in pathology, although the surgical relations involved
are of significance in operations on the anterior lower part of the neck.

(e) Thyromuscular Space: Under or deep to the sternothyroid
muscles and their nerve-vessel sheets, and superficial to the thyroid
gland and its U-shaped nerve-vessel sheet is a median thyromuscular
space. This extends into the upper aperture of the thorax in front
of the median, thyroid ima segment of the U-shaped nerve-vessel
sheet and behind the origins of the sternothyroid muscles on the

posterior surface of the manubrium sterni. This space is of signifi
cance in view of anatomic relations in operations on the lower anterior

part of the neck.

(f) Laryngomuscular Spaces: There is a right and left space
between the thyrohyoid muscle and its nerve-vessel sheet superfi
cially and the larynx deeply. It is not of great significance.

(g) Thyrotracheal Space: The thyroid gland isthmus is firmly
adherent to the upper tracheal rings. The lobes of the gland are

not adherent to the trachea, nor is the U-shaped nerve-vessel sheet
of the thyroid gland adherent to the trachea. In the swallowing
movements, the larynx-trachea-esophagus moves in a vertical direc
tion carrying with it the thyroid gland attached by its isthmus to

the trachea; also the rings of the trachea move in respiration. But
the U-shaped nerve-vessel sheet has a different attachment and less

mobility than the trachea, so that a shearing occurs between the
nerve-vessel sheet and the trachea, resulting in the anatomic thyro
tracheal space, deep to or posterior to the U-shaped nerve-vessel sheet
and deep to the lobes of the gland and in front of the trachea. This
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space also is not of great importance in pathology although it is

important in surgery of the trachea and the thyroid gland.
(h) Esophagotracheal Space: In many movements the esophagus

and trachea move together, a fact which has its anatomic counter

part in the' interorgan thyrotracheal space described above. In

many other movements the esophagus and trachea together with the.
pharynx and larynx and head and atlas move in relation to the less
mobile cervical portion of the vertebral column, which is the functional
raison d'etre of the intergroup postvisceral space to be described below.
There are respiratory movements in which the U-shaped tracheal

rings are made more open or less open, widening or narrowing the
tracheal lumen by decreasing the side-to-side width of the posterior
muscular part of the tracheal wall. As a result of this movement there
occurs a loose areolar tissue space between the soft posterior wall of
the trachea and the right and left nerve-vessel sheets of the trachea
in front, and the anterior wall of the esophagus and the right arid
left nerve-vessel sheets of the esophagus behind. The upper limit
of this esophagotracheal space is where the lowermost bundles of
longitudinal esophagus muscle take origin from the cricoid cartilage.
The lateral limits of this space are contiguous to the recurrent nerves

at the dihedral angle of bifurcation of the esophagotracheal nerve

vessel sheet into individual esophageal and tracheal- nerve-vessel
sheets. This space passes into the thorax.

.

Rarely thyroid gland
tumors grow into and then spread vertically in this space.

'

(i) Esophagocricoid Space: The main longitudinal muscle bundles
of the esophagus take origin from the lower part of the posterior sur

face of the cricoid cartilage. A thin sheet takes origin from the upper
part of the posterior surface of this cartilage. Between these two

attachments, behind the cricoid cartilage and in front of this small

segment of anterior esophagus wall is a small esophagocricoid space,
which may be important in the pathology of erosions incident to

the prolonged retention of feeding tubes.
'

It will have been noticed from the foregoing description of the

interorgan spaces, that they are quite numerous, and comparatively
not of great importance in pathology, compared to the periorgan
spaces described, the peripharyngeal spaces and the prevertebral
perimyial spaces, nor compared to the intergroup postvisceral space
to be described in the next section. These intcrorgan spaces in the
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neck are important surgically from the point of view of the anatomic

relationships in turning aside more superficial organs to expose deeper
ones. In the region of the floor of the mouth, there are many inter

organ spaces of extreme importance in pathology and surgery which
will be described in a subsequent paper.

Intergroup Spaces. The most important intergroup space in the
neck is the postvisceral space, which will be described in detail below.
Another very important intergroup space ih a contiguous region of
the body, is the collection of fatty areolar tissue lying between the
lateral wall of the pharynx, medially, and the medial surface of the

group of muscles of mastication, laterally. This important surgical
anatomic space, the pharyngomaxillary space (better pharyngomasti
catory space), also called parapharyngeal space, is not within the

scope of this article.

(a) The Postvisceral Space: The areolar tissue interface between
the pharynx and esophagus and their right and left nerve-vessel sheets

anteriorly, and the ligament and prevertebral muscle covered verte

bral column posteriorly constitutes an extraordinarily loose space of
extreme importance in pathology and in surgery. This space which
continues through the upper aperture of the thorax into the medias
tinum, is the postvisceral space (retrovisceral space [Poulsenj).'?

Because of its greater importance this space will be described in
detail. The anterior wall of the postvisceral space is formed by the

pharynx _
and esophagus together with the narrow right and left

nerve-vessel sheets to the pharynx and the wider right and left nerve

vessel sheets to the trachea-esophagus and to the esophagus. Since
the pharynx is covered by peripharyngium whose outermost layer
is the parietal peripharyngium, and since the esophagus is covered

by periesophagium the immediate anterior wall of the postvisceral
space is the parietal peripharyngium and the bilateral pharynx
nerve-vessel sheets above, and the periesophagium and the bilateral

esophagotracheal nerve-vessel sheets with the esophageal branch nerve

vessel sheets below.
The posterior wall of the postvisceral space is formed by the ante

rior longitudinal ligament of the vertebral column with its peridesmium
for a lesser or greater width depending on the segmental level, nar

rower above and wider below; and to each side of the anterior longi
tudinalligament by the prevertebral muscles, longus colli and capitis
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covered by their perimyium, more immediately by their parietal
perimyium. The immediate posterior wall of the postvisceral space
is the peridesmium of the anterior longitudinal ligament medianly
and the parietal perimyium of the prevertebral muscles on each side.

The postvisceral space has only these two walls, anterior and poste
rior, and normally these are practically in contact with a capillary
space between containing this loose areolar tissue, which is not only'
contained between and contiguous to the walls, but actuallycontinu
ous with the two walls. On each side the lateral limit of the space is
the neck nerve-vessel bundle with its pharynx and esophagotracheal
nerve-vessel sheets and the prevertebral muscle nerve-vessel sheets.
That aspect of the bundle in the dihedral angle between these two

groups of nerve-vessel sheets contains the internal carotid artery and
common carotid artery, and of the bundle constituents these are

closest to the postvisceral space.

Superiorly, the postvisceral space terminates medianly at the
tubercle on the anterior arch of the atlas just inferior to the longus
colli attachments on this tubercle. The postvisceral space narrows

in its transverse dimension as it is followed upward from the third
to the second cervical vertebra, which narrowing corresponds to the

coming together of the two longus colli muscles as they approach
the median plane to their insertions on the tubercle of the anterior
arch of the atlas. Here the anterior wall of the postvisceral space,
the parietal peripharyngium, is adherent to the soft structures on

the anterior arch of the atlas. This upperblind end of the postvisceral
space is cupolar in shape, an arch convex upward, and this arch

merges bilaterally with the lateral edges of the postvisceral space in
asmooth curve. The highest point of the postvisceral space is in the
median plane just below the tubercle of the anterior atlas arch. This
tubercle is a palpable anatomic landmark and can be felt through the

pharynx wall. It,is approximately on a level with the base of the

uvula, so that a clinical anatomic landmark is available marking the

upper limit of the postvisceral space.
The inferior termination of the postvisceral space is beyond the

scope of this paper. The space proceeds through the superior aperture
'of the thorax, behind the esophagus, into the posterior mediastinum.
-The transverse dimension of the space is greatest in the middle of
the length of the neck. Above it narrows along the third and second
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vertebral levels to merge into the cupolar termination. Below it
narrows again in passing through the restricted upper thoracic aper
ture, where the right and left nerve-vessel bundles of the neck are

not as far apart as they are several vertebree higher. Due to the

confining skeletal ring constituting the superior aperture ofthe thorax
and the limited cross-section through which so many organs pass,
this areolar tissue of the postvisceral space is more limited in its

distensibility than it is above or below this level.
From the functional point of view it must be kept in mind that the

skull and atlas rotate together as the mobile unit in the side to side
movement on the remainder of the vertebral column as the fixed
structure. The skull and atlas in this rotation about the dens of the

epistropheus carryall of the neck viscera with them. The result is
that the skull, atlas, and neck viscera rotate from side to side as

the moving structure against the background of the cervical part of
the vertebral column as the stationary element. The predominant
part of the flexion and extension movement occurs between the skull
'and atlas in the atlantooccipital joints and here the entire neck viscera
are carried up and down against the vertebral column as a stationary
background, although it must be borne in mind that in this movement

the translation of the pharynx and esophagus is very small. In

swallowing, the neck viscera are pulled up and down against the neck
vertebral column as the motionless background.

In all of these movements, and especially in the movements in which
the neck viscera slide from side to side on the neck vertebral column
in the side to side rotations of the head and atlas-on the epistropheus,
the tissue at the plane or interface of the sliding must be loose, and
this loose, shorn areolar tissue of the postvisceral space is present
(depending on the point of view) as a result of this shearing and tear

ing during the movement, or to facilitate or make possible this type
of movement.

The loose tissue lies behind the moving parts, the neck viscera,
and in front of the motionless background, the vertebral column,
and for this reason, the space is named postvisceral space. Since the

pharynx helps to suspend the neck viscera from the occipital bone and
other parts of the base of the skull by the pharyngeal musculature and
the submucous, fascia pharyngobasilaris, and from the anterior arch
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of the atlas by the parietal peripharyngium, this postvisceral space
does not extend above the atlas arch.

LATERAL RETROPHARYNGEAL LYMPH NODES. Two sets of lymph
nodes have been described behind the pharynx wall. One median

group, the median retropharyngeallymph nodes have been described
as lying in and near the median plane behind the uppermost part of
the pharynx, behind that part containing the pharyngeal tonsil,·
the adenoid tissue. This would be in front of the anterior arch of
the atlas and in front of the small muscles lying on the anterior mem

branes connecting the atlas to the occipital bone. With these median

retropharyngeal lymph nodes I have no personal experience. They
are reputed to be difficult to find.

The lateral retropharyngeal lymph nodes, according to my dis
sections, lie on each side in both newborn and adult at a level in front
of the articulation between the lateral mass of the atlas and the supe
rior articular process of the epistropheus or axis. There may be a

chain of two or three small lymph nodes. The literature refers to

the difficulty of finding them in the adult, but I found no such diffi

culty. The tubercle of the anterior atlas arch, it has already been

stated, is a palpable clinical anatomic landmark; it may be felt via
the mouth by feeling through the posterior pharyngeal wall. The

joint between the atlas and epistropheus is lateral to this point and

slightly below its level. This joint lies behind the upper end of the
tonsil. This fixes the clinical level of the lateral retropharyngeal
lymph node as it is ascertainable through the mouth.

The vertebral column along the articular processes is covered by
the prevertebral muscles with their perimyium, so that the lateral

retropharyngeallymph node lies in front of the prevertebral muscles,
in front of the longus capitis .

.

These nodes lie medial to the superior cervical sympathetic ganglion
and medial to the internal carotid artery, closer to the ganglion than
to the artery. The node, or chain of nodes, may be considered as

forming the medial part of the nerve-vessel bundle at this level, and
these are the only lymph nodes which lie on the medial aspect of the
bundle. All other deep cervical lymph nodes are on the lateral

aspect of the nerve-vessel bundle.
Since the postvisceral space is narrow in transverse dimension at

the level of this diarthrosis between the articular processes of the
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atlas and axis, because of the cupolar upper termination of the post
visceral space, the lateral retropharyngeal nodes are not in close prox
imity to the lateral or superolateral edge of this postvisceral space.
The lymph nodes are above and lateral to the postvisceral space.

The peripharyngeal spaces extend into the nasal part of the

pharynx and are one vertebral segment (atlas) higher than the post
visceral space. The lateral retropharyngeal lymph node is found

just beyond the lateral edge of the peripharyngeal space. If the

peripharyngeal space is entered from the medial edge, or from in front,
or from behind and opened to its lateral limit, the lateral retro

pharyngeal lymph node is seen just outside of this space and can be

exposed by poking a hole out of the lateral edge of the space into the

surrounding tissue. The node is found at the confluence of the nerve

vessel bundle and the parietal peripharyngium, and is in intimate

relationship to the peripharyngeal space. It does not lie in the space,
however.

DISCUSSION OF GROUP OF SPACES BEHIND THE

PHARYNX 11USCULATURE

The term "retropharyngeal" has been much used in reference to

abscesses behind the myopharyngium. From before backward there
are three groups of spaces behind the myopharyngium. In the peri
pharyngium lies a pair of right and left juxtamedian peripharyngeal
spaces. _ These two extend the entire height of the pharynx, including
the nasal, oral and_laryngeal parts of the pharynx. They are separated
from one another by a median peripharyngeal septum. Each extends
from the roof of the pharynx to the beginning of the esophagus. When
one of these peripharyngeal spaces is affected by edema as in a begin
ning infection, there is a bogginess of the pharynx to one side of the
median- plane. These two peripharyngeal spaces lie in the wall of
the pharynx, in the outermost tunic. They are mural spaces, and

they are part of the wall of the pharynx. They move with the pharynx.
When one of these spaces is occupied by an abscess, the collection
of pus is mural, it is in the pharynx wall. Although it is behind the

pharynx musculature, it is not behind the pharynx and may not

properly be called retropharyngeal. They have been called "retro

pharyngeal" by some authors, although it is usually not clear to

which space an author is referring since he does not distinguish
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between spaces, he is not aware of their multiplicity behind the

myopharyngium. These spaces, and abscesses in these spaces, are

properly peripharyngeal because they occupy the peripharyngium,
the outermost connective tissue coat of the pharynx. Many French
authors use this terminology and refer to peripharyngeal abscess.

These peripharyngeal spaces have been hinted at but not actually
described as such in several publications. Sebileau," in describing his
transverse fascia of the neck, a fourth layer, describes the' anterior
leaf of this fascia as being loosely applied to the posterior pharynx
wall to which it is fixed, but loosely, so that it can be separated with
out artifice of dissection. He described no median septum, however.

Since then some authors have described an alar fascia, which

appears to be the same as the parietal peripharyngium here described.
One of the most recent papers on this subject" mentions an adherence
of this alar fascia in the median plane, which is undoubtedly the
median peripharyngeal septum between right and left peripharyngeal
spaces.

Behind the parietal peripharyngium lies a wide unpaired postvis
ceral space occupying and spreading across the median plane. This

postvisceral space is not an intraorgan space. It is not mural'. It
lies behind the viscera of the neck. It is extramural to the pharynx.
Its uppe,r part is certainly retropharyngeal, although It is not clear,
whether all or even most of the infections described as retropharyn
geal in the literature have been in this postvisceral space. Some have

certainly been in the peripharyngeal space. The space lies behind
the level of the ora] and laryngeal (not the nasal) parts of the pharynx
and behi�d the esophagus and extends into the mediastinum. It
is an intergroup space between the vertebral column support of the
neck and the moving skull-atlas-anterior-neck viscera group. Since
the looseness of a space is related to the magnitude of the relative
motion between the structures bounding the space, this postvisceral
space is a very loose space, indeed. This space does not move with
the pharynx, since it is outside of the pharynx. If it becomes the
seat of an abscess, this may spread rapidly, due to the looseness of
the tissue and due to the spreading effect of movement.

Whereas the mural peripharyngeal spaces are coextensive in height
with the pharynx and each lies to one side of the median plane, the

postvisceral space extends from the anterior atlas arch downward
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being coextensive with oral and laryngeal parts of the pharynx and
with esophagus, and passing into the mediastinum, and lying in and
across the median plane. These are distinguishing features which

may have clinical differential diagnostic value in the presence of
an abscess. Both the site, laterality and height, of an abscess and
its path of spread are of diagnostic importance.

Aside from infection due to direct perforating trauma, peripharyn
geal abscess is said to arise by breakdown of a swollen, infected lymph
node. The lateral retropharyngeal lymph node is palpable through
the pharynx wall behind the upper part of the tonsil when it is swollen.
Since it is just outside of the peripharyngeal space it is suspected
by Iglauer" that if the abscessed node ruptures medialward, the infec
tion would enter the peripharyngeal space. If it extends lateralward
it occasionally erodes into the internal carotid artery. The lymph
node is not close enough to the postvisceral space for infection to

spread directly from the node to the postvisceral space.'
.

A peripharyngeal abscess completely filling a peripharyngeal space

may rupture through the visceral peripharyngium and the myo

pharyngium and endopharyngium into the lumen of the pharynx, it

may rarely spread across the median septum and invade the contra

lateral peripharyngeal space, or it may rupture through the parietal
peripharyngium and enter the postvisceral space where it crosses

the median plane and then acquires the ability to descend rapidly
into themediastinum.

A third group 0% spaces lie behind the pharynx musculature. This
is the most posterior group, the prevertebral perimyial spaces,

paired, right and left. There is much confusion between "retro

pharyngeal" and prevertebral, since they are topographically so

close. "Retropharyngeal" is really what has been called in this paper
either postvisceral or peripharyngeal, although the term is not

philologically correct for the peripharyngeal, nor for the lower part
of the postvisceral. The prevertebral perimyial spaces are the spaces
in front of the prevertebral muscles themselves. They lie, as do
the muscles, close to the median plane at atlas level and gradually
recede from the median plane toward the transverse processes becom

ing more and more laterally placed as they are followed downward
to the thoracic vertebrte. Since pus of vertebral body caries rarely
breaks through the dense longitudinal ligaments, it breaks through
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the muscles instead and comes to lie in one or more of the perimyial
spaces either on one or both sides of the body, usually on one side.
Here it is relatively free to spread in a longitudinal or vertical
direction along the muscle. This type of abscess is distinguished in

that roentgenographically it is associated with vertebral caries, and
that clinically it is usually a chronic abscess which is distinguished
by its laterality, being more lateral than peripharyngeal abscess,
and by its gravitation toward the lateral triangle of the neck and

perhaps into the thorax where it passes into the endothoracic con

nective tissue lateral to the bodies of the vertebra rather than into
the mediastinum in front of the vertebrre. The paired groups of

prevertebral perimyial spaces are pathogenetically related to the
vertebral column and have nothing in common with the postvisceral
or peripharyngeal spaces except proximity. Even these prevertebral
perimyial spaces have been called "retropharyngeal."

Cognizance must now be -taken that there are three groups of

spaces in a limited thin coronal or frontal slice of the neck lying
behind the pharynx musculature and in front of the vertebral column.
For a long time only one space had been recognized in this slice and.
this' had been called "retropharyngeal." It may have been any
one or several of the three groups of spaces now known to occupy
this thickness of tissue. It may have been one of the pair of peri
pharyngeal spaces; it may have been the unpaired postvisceral
space; it may have been one or several of the two paired groups of

prevertebral perimyial spaces. The term "retropharyngeal" is. now

confusing since it is not definitive. It would be preferable to drop
the term altogether in applying it to spaces or to abscesses in the
neck and to use the term designating the precise anatomic space in

referring to these spaces and to pathologic processes in these spaces.
There is only one place where the term is both philologically and

anatomically appropriate and that is only in reference to the retro

pharyngeal part of the postvisceral space.

SUMMARY

1. The traditional description of the neck connective tissues as

"cervical fascia" and "carotid sheath" is shown to be inadequate and
in part erroneous.
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2. A systematized division of the neck connective tissues into
nerve-vessel supporting connective tissue (nerve-vessel bundle and
nerve-vessel sheet), periorgan connective tissue, and areolar tissue

spaces is introduced, with both anatomic and functional significances.
3. Several new spaces in the neck are described including the very

important peripharyngeal spaces.
4. The postvisceral space is accurately delimited and defined.
5. The lateral retropharyngeal lymph nodes are topographically

redescribed.
6. The topographic and localizing diagnostic features concerning

the spaces behind the pharynx musculature, the peripharyngeal
spaces, the postvisceral space, the prevertebral perimyial spaces,
are fully discussed.
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DISCUSSION ON THE PAPERS OF IGLAUER AND WEINTRAUB.

DR: ARTHUR W. PROETZ, St. Louis, Mo.:
I would just like to call attention of the essayists and of the audience

to a publication of mine three years ago in which I described the two

spaces lying behind the pharynx. I did not call them by the same

names. I called one the retropharyngeal space and one the prevertebral
space. The point remains that these spaces have usually been described
as one space and are, as the essayists say, actually two. This can be

very nicely demonstrated by cutting- a head in two and applying
compressed air to the surface, under which treatment these two spaces
fall very readily into their respective halves.

What I rose to say, however, was that there are two clinical charac
teristics which should be associated with these two spaces. One is
that if the infection lies in the retropharyngeal space, it is thereby
limited. If it lies in the prevertebral space, it lies down so far it can

be recognized clinically by the fact the patient in swallowing has a

pain in the esophagus in the region where the inflammation is.
The other point which was not brought out by the essayists is that

the posterior-most of the spaces does not stop short laterally at the'
carotid sheath or the "carotid bundle" but actually extends around the
bodies of the vertebras until it reaches the roots of the nerves lying
immediately in connection with the second, which eventuates in the

occipital nerve, and with the branches of the brachial plexus lying in
the prevertebral space along the longus colli and the longus capitis
muscles. So the symptomatology of the posterior space is very differ
ent from that of the anterior space in that an occipital headache may
take place and certainly brachial neuralgias may accompany it.

.

DR. FREDERICK T. HILL, Waterville, Maine:

May I just ask Dr. Iglauer if by the gland of Gillette he means the
same as the gland of Henle?

DR. IGLAUER: In my paper I refer to the history of this gland.
I have not, however, mentioned Henle's name in the paper, but I have
mentioned Gillette, Most and Luschka. The history of the gland
goes back almost a hundred years and we are just beginning to fully
understand it. I ani aware that Henle also described the gland.

I would rather have Dr. Weintraub answer Dr. Proetz's discussion,
although while I am on my feet I will say that I also describe or mention
a prevertebral space. That is the space (right and left) behind the

longitudinal ligament and behind the muscle sheaths along the spinal
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column. This prevertebral space is the one that becomes infected in
caries of the vertebrte. There is another space which I went to some

trouble to show, namely, the large postvisceral space, and in addition
there are two peripharyngeal spaces. So if one adds them up, that
makes five spaces behind the musculature of the pharynx.

DR. SAM EARL ROBERTS, Kansas City, Mo. (By invitation):
I would like to ask Dr. Iglauer one question-whether he believes

the infection in the retropharyngeal area may spread to the pyriform
sinus by way of the prevertebral fascia. I believe he questions some

what the accuracy of the first drawing shown on the screen.
I have done some animal experimentation and I believe this is a

definite pathway. I have had 2 cases, both infants, with mediastinal
involvement without retropharyngeal abscess at the time I saw them.
The history in both cases was indefinite as to the source.

DR. IGLAUER (in closing):
I wish to say that Dr. Weintraub has brought some anatomic speci

mens along, and if anyone wishes to see them, they are here on the
table for demonstration.

The postvisceral space, as I tried to make out, is different from the

peripharyngeal. If one has what we ordinarily call a "retropharyngeal"
abscess and it remains within the peripharyngeal space, the prognosis
is good if one opens the abscess; but if the abscess ruptures out of that

space into the postvisceral compartments, then one will have more

severe and more complicated cases such as Dr. Wood described.



THE MANAGEMENT OF CICATRICIAL STENOSIS OF
THE LARYNX

JOHN H. FOSTER, M.D.

So much has been written on this subject by the masters of

laryngology that it would be presumptuous for me to think that
I can improve materially upon the methods advocated by Jackson,
von Schmiegelow, Sinclair Thomson, Negus, Figi, Arbuckle and
others of greater knowledge and wider experience than I possess.

There are three reasons for the presentation of this subject:
1. To stress the fact that the great majority of cases are amenable

to treatment.

2. To discuss the adaptability of the various methods advocated
to the conditions encountered in private practice.

3. To offer an anatomical suggestion which seems to me to have
an important bearing on the handling of a certain class of cases .

.

It has been my observation that many men doing laryngology
are rather chary of attempting measures for the relief of these cases.

Lack of experience, and perhaps difficulties encountered in

attempted cases, breeds timidity. A tendency to let well enough
alone has strong authority as evidence by the following quotation
from Thomson's book on Diseases of the Nose and Throat: "When
it is recollected that patient wearing a tracheotomy tube may live

fifty and seventy-five years, as described on page 885, in good
health and vigour, and in the enjoyment of what voice they have,
we should pause in many cases before embarking on treatment which

may be tedious, trying, and often unsatisfactory." Of course

those familiar. with his work know that Sir Sinclair did splendid
work for the relief of many of these cases.

.

No attempt will be made to review' the work done by various

surgeons or the, bibliography of the subject. My experience in

dealing with cicatricial stenosis of the larynx is not particularly
great, but it has extended over a great many years. I have tried
the various methods, have encountered most of the difficulties
and complications to be had in handling these cases and have formed
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some rather definite ideas and conclusions which are offered for
whatever they may be worth. The conditions obtaining in private
practice differ in some important respects from those associated
with a public clinic. Many of the patients are from a distance.
Most of them are of limited means and, whether or not, it is not

convenient, or possible, for them to remain long under continuous
observation. The economic aspect of the problem is doubly acute

in the case of a working man who must be returned to his employ
ment in the least possible time.

ETIOLOGY. Almost all cases can be classed as due to one of
the following causes:

1. Corrosive. chemicals are an infrequent cause, but they do
occur. I shall refer to a case later.

2. Impacted foreign body-stenosis may result from the organ
ization of granulation tissue or to the after-effects of perichondritis.

3. Trauma may bring about a wide variety of stenosis. Stab
wounds, injuries in automobile accidents, blows received in boxing,
falls against benches, etc., are responsible for fractures, wounds
and contusions that may result in obstruction unless given proper
attention at the time. Stenosis following intubation may be trau

matic, but the etiology is complicated by the condition for which
the intubation is done.

4. Sloughing from infection or disease. Sir Sinclair Thomson
states .that tertiary syphilis of the larynx is perhaps the most fre

quent cause of cicatricial stenosis. I feel sure that this is not true

in this country. I have seen only 2 cases. Diphtheria and strepto
coccic infection may result in this condition. I have seen obstruc
tion following typhoid, but these were rather cases of collapse
following loss of some of the cartilaginous framework.

5. All authorities agree that a large number of cases are due to

a faulty tracheotomy in which the cricoid is severed. Jackson
estimates that 85 per cent of his cases were due to this cause. He
accounts for this result on the gound that the subglottic larynx,
especially in children, is lined with loose, vascular tissue which
swells easily. The presence of a tracheotomy tube causes irritation
and the formation of granulations which later lead to obstructing
scar tissue. This is unquestionably true, but it does not seem to

me a quite adequate explanation. If it were true stenosis following
8
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intubation should be more frequent. I have a strong feeling that
another element enters into the picture. The cricoid ring acts as

a brace against the pull of the muscles attached to the cricoid.
When it is cut the ends are separated by the tracheotomy tube and

probably pulled further apart by the muscles. In a short time con

siderable distortion of the larynx results. .The lower end of the
cricoid bulges forward and there is a noticeable narrowing of the

antero-posterior diameter. In some of these cases a fixation of the

crico-arytenoid articulation on one' or both sides is noticed. They
show no scar tissue or evidence of inflammatory condition in the

region of the arytenoids. My attention was first directed to this
five years ago by a case which I shall describe later,

TREATMENT. In the management of these cases for practical
purposes we may consider only three methods.

1. Gradual dilation by means of tubes or rubber core molds.
2. Laryngo-fissure followed by dilation by means of tubes or

core molds.

3� Laryngo-fissure, removal of scar tissue and granulations, the

application of a skin graft and later the use of tubes or core molds .

.

In any case, it goes without saying that if a low tracheotomy has
not been done the performance of one is the first step.

The use of the first method has yielded splendid results in the
hands of Jackson, Patterson and others. In my experience it has

proven ideal for pure scar tissue cases, that is cases where ulceration
due to infection or the action of a corrosive chemical has resulted in
a piling up of scar tissue sufficient to produce obstruction. The

pressure of a tube causes rapid absorption of the scar tissue. The
first case of this kind I ever handled was a good illustration of this.

January 11, 1915, C. B., a girl fourteen years of age was brought to

me. Six months before she drank some tincture of iodine. She evi

dently strangled and the liquid went into her larynx and trachea.
There was a very severe reaction and for some time there was complete
aphonia. No tracheotomy was required and in time. she apparently
recovered except that her voice was very hoarse. In the course of time,
however, she developed dyspnea on exertion which gradually increased
until she was brought to me.

Examination showed adhesion of the vocal cords for their anterior
third. There was a mucopurulent discharge coming from the trachea.
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It was impossible to pass in infant bronchoscope below the cricoid. It
was decided to do a tracheotomy and attempt gradual dilation. When
the trachea was opened quite low down the lumen was so narrow that

only a No. 2 tube could be introduced. There was profuse and per
sistent bleeding. For several days she required constant care to aspirate
blood and secretion. The whole tube had to be removed and cleaned

frequently on account of the blood. I felt sure she would develop
pneumonia or lung abscess, but she did not and in the course of a week
the bleeding stopped and we found that the lumen was larger and we

were able to put- in increasingly larger tubes ever few days. Later
the synechia between the cords was cut and the use of rubber dilating
tubes begun. The scar tissue was rapidly absorbed and never recurred.
The adhesion between the cords recurred, however, after removal of
the tubes. This was finally corrected by incision and the introduction
of the largest sized O'Dwyer intubation tube which was worn for some

time. I have recently seen this lady and she has nothing to show for
her experience except a tracheotomy scar and a slightly husky voice.

There are some objections to the use of rubber tubes. It is
difficult to regulate the height. It is desirable to have it come above
the vocal cords, but if it slips up too far it causes irritation and
reaction. Again, a tube rigid enough will not accommodate itself
to the variations of diameter at different levels. These disadvan

tages are overcome by the substitution of the Jackson core molds.
These are anatomically modelled like the O'Dwyer tubes and fit
into place perfectly. ._

In using this method it is necessary to keep the case under obser
vation fairly closely. Unless the core mold is tied down to the

tracheotomy tube it will often be dislodged. On the other hand,
some cases, especially young children will show so much reaction
that the tube, or core mold, must be removed. The larynx is a

rigid box and will not tolerate a great deal of pressure. This seems

to apply particularly to post-traumatic cases.

The second method has been championed particularly by von

Schmiegelow. The great advantage it has is that tlie laryngo
fissure permits more give to the larynx and permits the use of large
dilators. This, with the fastening of the tube in place with a silver

wire, allows the patient to get along with less observation. The

gratifying results over a long period of years reported by von

Schmiegelow are worthy of serious consideration ..
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The third method has been endorsed by Sinclair Thomson,
Negus, Arbuckle and Figi. In it the larynx is opened and examined,
scar tissue and granulations are removed and a skin graft is applied
and held in place by a sponge or mold of stent material. In a week
or ten days the mold is removed and the larynx closed over a

rubber tube, a core mold or an intubation tube. This method is

particularly adapted to cases resulting from section of the cricoid
ring or from trauma with consequent distortion. I should like to

offer one add'ition to the technique described by others. Believing,
as suggested above, that the section of the cricoid ring and the

separation of the cut ends results in a distortion of the larynx and
some dislocation of the crico-arytenoid articulations and that these
conditions are exaggerated by the pull of the muscles attached to

the cricoid, it has seemed reasonable that the ends of the ring should
be dissected free and by manipulation and heavy sutures brought
back into apposition. I have been gratified by the results of this

procedure. Not only is a good airway obtained, but the time of

recovery is remarkably short. The following case, alluded to above;
illustrates this point:

J� D. B. was at work unloading large steel pipes from a flat car. One
of them rolled off and' struck him a glancing blow on the chest. He
must have been straining at this work as the blow caused a rupture of
his trachea just below the cricoid. He immediately developed a massive

emphysema extending from his forehead to his knees. He was rapidly
suffocating when the surgeon reached him. His neck was enormously
enlarged. In doing a tracheotomy the incision extended from his

hyoid to' the suprasternal notch. In opening the trachea the cricoid
was cut. The patient's life was saved and in a few days the emphysema
cleared up, but it was found impossible to remove the tracheal tube.

When the patient was sent to me a month later there was an almost

complete subglottic closure. The vocal cords were normal in appear
ance, but there' seemed to be a fixation of the left crico-arytenoid
articulation.

,

A low tracheotomy was done and the larynx opened. The cut ends
of the cricoid were found to be widely separated and the left one was

i- inch higher than the right. The antero-posterior diameter of this

part of the larynx was markedly shortened. The lower end of the cri
coid seemed to bulge forward into the lumen of the canal. The remain

ing space was filled with granulations and scar tissue. This was dis-
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sected out and the denuded surface covered with a Thiersch graft on

sea sponge. At the end of a week the sponge was removed and the
ends of the cricoid were dissected free and brought together by manip
ulation and No.2 chromic sutures. The larynx was closed over a large
hard rubber intubation tube. This was removed and replaced a few
times and then the triangular Jackson dilators passed occasionally to

see that the passage was clear. He was able to return to work in a

few weeks, but the fixation of the left arytenoid was permanent and
his voice husky.

CONCLUSIONS. 1. Cicatricial stenosis of the larynx is usually
amenable to appropriate treatment.

2. Dilation with Jackson rubber core molds is ideally adapted to

cases of pure scar tissue stenosis. Unquestionably good results
can be obtained by their use even in children in whom the cricoid
has been cut if the tubes are worn sufficiently long for the larynx to

develop.
3. In older children and adults where the cricoid has been cut

laryngo-fissure, skin graft and replacement ofthe cricoid give excel
lent results in a shorter time than any other method in my experi
ence.

DISCUSSION

DR. JOSEPH B. GREENE, Asheville, N. C.:
There is one type of stenosis of the larynx to which the essayist did

not mention: I refer to tubercular stenosis. Laryngeal obstruction in
the tuberculous may be due to several conditions, one being scar for
mation with contraction in the posterior commissure and another being
adhesion of the cords anteriorly. It has seemed to me that neither
of these types are suited for dilatation as in the cases referred to by

.

Dr. Foster, on account of fear of activating the tuberculous process.
However, Dr. Fletcher Woodward of this Association recently reported
to the American College of Surgeons a case successfully treated sur

gically by laryngofissure. In my opinion, the relief of obstruction of
the larynx due to a tuberculous lesion, is best relieved by tracheotomy.

There is another type of obstruction occurring in the tuberculous

larynx due to abductor paralysis which also is best relieved by
tracheotomy.



118 DISCUSSION

DR. GORDON B: NEW, Rochester, Minn.:
Dr. Foster brought out the point that the use of .a skin graft is

a shorter method of taking care of these laryngeal strictures. It is
a principle in plastic surgery that, after using a skin graft to establish
a channel as in scarring of the external ear canal or the vestibule of
the nose, pressure must be kept up on the graft or it will shrink down.
If one uses a skin graft in these cases the rubber tube should be left
in place about six months in order to prevent a recurrence.of a stric
ture. It may be in certain cases that it can be dispensed with earlier

but, in general, the patient shouldunderstand that the tube should
be worn for this length of time.

DR. LoUIs H. CLERF, Philadelphia, Pa.:
I wish to compliment Dr. Foster on his conservatism and patience

in treating these cases. The larynx will not tolerate hasty methods
of dilatation. Time is an important aid not only in healing but also
in determining the effectiveness of treatment.

I was interested in his reference to syphilis as an etiological factor.
It is interesting to note in Continental literature that syphilis is accorded
a prominent place. I have never seen a case of cicatricial stenosis
of the larynx due to syphilis .

.

With regard to those cases requiring thyrofissure plus dilation, I
still adhere to the Schmiegelow method. I like it if there must be

implantation of a rubber tube. I have incorporated- the skin graft
method in connection with this by putting the graft, a rather thick
skin graft, a.round the tube, implanting the tube in the larynx and

leaving it in two or three months, depending upon the degree of. sten

osis and the amount of loss of cartilage.
DR. CHARLES J. IMPERATORI, New.York, N. Y.:

Last year, I presented, or in discussion spoke about several cases

in which the Jackson core molds were used and yesterday I had the

opportunity of presenting a patient. It took a year to get a dilatation
from a No. 16 core mold up to a 38. This boy had been injured by the
use of radium and two Schmiegelow operations. He then developed
a complete stenosis of the larynx and following the Jackson technique
of making an artificial- opening through the stenosis and then intro

ducing the smaller core molds, I was able to get a dilatation. It is
a question in my mind in certain types of these cases whether or not

any of these operations eventually will prove successful. It all depends
on the individual case, the individual patient and the laryngologist
who is taking care of them.
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A year or two years is a short time. If the cricoid ring has been

destroyed or injured, it may be necessary to bridge it with cartilage.
It has been done, and done very successfully in order to do away with
the tracheotomy tube.

.

There are two other cases that I can recall at this time, one of a

woman who sustained a fracture of the larynx with a post-tracheotomy
injury of the cricoid, who moved from New York to Chicago, who now

is under the care of Dr. Holinger. She would not tolerate the core

molds at all. She preferred the trapdoor tracheotomy tube of Tucker
or of Iglauer, but particularly the Tucker tube. She preferred that
rather than having any further dilatation.

I do not want to anticipate Dr. Law, who is to present a paper on

newer methods in roentgenology. It would seem to me that with this
method known as tomography of the larynx, we would be in a much
better position to determine the type of treatment in the individual

patient. It consists of taking x-rays in various planes in the antero

posterior position, and eliminating the shadow of the spinal column.

DR. WALTER KIRCH, Des Moines, Iowa (By invitation):
I have seen a patient in whom the cricoid cartilage was injured,

while doing a tracheotomy. The patient recovered with a hoarse

voice, after replacement of the cartilage.

DR. JOHN H. FOSTER (in closing) :

As to Dr. Green's reference to tubercular patients, I have never

operated on a case of stenosis due to tuberculosis. I have always felt
. that a healed tubercular lesion was better left alone, that such patients
should continue to use a tracheotomy tube.

Dr. New spoke of the length of time to wear an intralaryngeal tube
after doing a skin graft. This, of course, depends to a great extent upon
the condition that existed prior to operation. In some cases where
there .were bands of scar tissue with some distortion it was possible
to dissect out that scar tissue without much trauma and put in a skin

graft. In a week's time the packing was removed, the ends of the

cartilage approximated and the wound closed over a tube which was

left in only a short time. In such cases I take the precaution to have
them come back occasionally and pass the Jackson triangular dilators
in order to see that the pathway is kept clear. I rather think that if

you can do that the skin graft does better. There is no question but
that strong pressure for a great length of time on a skin graft will
cause some necrosis and sloughing. For that reason I have tried to
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get the tubes out as soon as possible and change them frequently.
I do not know that it is true, but it has seemed to me that the hard
rubber O'Dwyer intubation tubes are particularly good in skin graft
cases, rather than rubber tubes or core molds. They are smooth and
hard. You.do not need pressure; you simply need to keep the passage
open. I have tried the metal tubes but they are too heavy and cause

too much pressure.
There is one advantage, as I have said, in the external. operation

over simple dilation; you get more give- to the larynx. Some patients
will not tolerate much pressure. Again if you use an ordinary straight
tube and it slips up a little it will cause an intense reaction at the base
of the epiglottis and around the arytenoids.

I am firmly convinced that in
-

cases where the cricoid has been
cut you will find that if you will dissect out the ends of the cricoid and,
by manipulation and the use of sutures buried around them, bring them
into apposition, the time healing will be shorter and the result better.
I am convinced that the separation of the cut ends of the cricoid and
the pull of the muscles on it cause a distortion that has a great deal to

do with the development of stenosis.
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LARYNGOFISSURE AND LARYNGECTOMY FOR
CANCER OF THE LARYNX

CHEVALIER JACKSON, M.D.

To the humanitarian it is appalling to realize that in about 80

percent of the cases of death from cancer of the larynx the patient's
life could have been saved by laryngofissure, had the diagnosis
been made early enough. It is little less appalling to realize that
in 90 percent of the patients who have lost their larynx as well as

the life could likewise have been saved by laryngofissure, if done
at an earlier stage of the disease. Ample verification of this state

ment can be found in' the published statistics of St. Clair Thomson,
Herbert Tilley and other British Iaryngologists since the pioneer
work of Henry Butlin and Felix Semon.

Medical literature is made up largely of enthusiastic advocacy
of remedies, followed first by attack then by prolonged ·opposition.
If the remedy was worthless the defense yielded slowly; if the

remedy was good there was usually prolonged resistance in the
face of favorable clinical evidence. Of the thousands of instances
of opposition to good methods of treatment few are more curious
than the opposition to laryngofissure. The persistence of any

unyielding remnant of resistance to _this life-saving and larynx
saving operation renders vitally important a study of the reasons

for this attitude.
In publishing the results of this study the author wishes to dis

avow any thought of criticism. Everything herein is written with
the hope of helpfulness. Broadly speaking there are deeply rooted
fallacies and shortcomings that have been handed down from text

book to textbook, articles to article and operator to operator. Until
these fallacies are uprooted from the literature and from the minds
of laryngologists laryngofissure will not be accorded the' place it
so well merits.

The more important causes for the opposition to laryngofissure
will be considered here; others will be enumerated in the Postulates

appended to this paper.
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1. Operation in unsuitable cases is now quite generally admitted
as :a cause of failure to get a good percentage of freedom from
recurrence after laryngofissure; but unfortunately ideas as to

suitability are often vague or fallacious and the means of deter
mination are misunderstood or unapplied.

2. Opposition to biopsy is indirectly responsible for opposition
to laryngofissure. In 1901 I stated "I doubt that great desider
atum, a very early diagnosis, can be made without the micro

scope." Dr. John Nolan MacKenzie, Chairman of the meeting,
a scholarly man and one of the greatest laryngologists of his day,
stated, "I wish again to go on record as entering an earnest protest
against the reckless removal of portions of a suspected malignant
growth for microscopic examination . it subjects the

patient at once to the danger of autoinfection at the point of incision
and to the development of metastases elsewhere it stim
ulates the growth of cancer. the microscopic examination is
often unsatisfactory and the larynx itself sometimes practically
impossible."

Opposition to biopsy has been one of the chief causes of oppo
sition to laryngofissure because the latter operation depends upon
early diagnosis for its success. Biopsy is the only means of mak

ing .an absolutely certain diagnosis at an early stage of cancer

of the larynx. In the forty years since John Nolan MacKenzie so

forcibly and repeatedly condemned both biopsy and laryngofissure
and insisted upon total laryngectomy on a mirror diagnosis, biopsy.
has been either condemned or regarded as a last resort. Almost
all authors, after ruling out biopsy, described methods of diagnosis
none of which is of any value whatever at a stage of the disease

early enough for best results by laryngofissure. This opposition
to biopsy permeates all the literature, even the writings of some of
those few laryngologists who favored laryngofissure. The state

ments that biopsy is difficult and that its results are inconclusive
is a fallacy that has been handed down from textbook to text

book, and it has contributed largely not only to the tardy recogni
tion of laryngofissure as the best of all means of dealing with cancer

of the larynx, but to the absolute condemnation of this life-saving
and larynx-saving procedure. Some authors who have done much
to call attention to the merits of laryngofissure discredit biopsy and



JACKSON: LARYNGOFISSURE AND LARYNGECTOMY 123

advise in all doubtful cases "keeping the case under observation."
In other words waiting until the diagnosis is obvious, which is to

say waiting until the growth has developed beyond hope of cure by
laryngofissure. Only too .often when this advice was followed laryn
g-ofissure was, ultimately done anyway, and of course there was

recurrence. Laryngofissure was blamed when really the fault was

in failure to recognize the fact that biopsy should be done immedi

ately instead of postponing it as a diagnostic means of last resort.

With the exception of my own efforts every textbook published in
the last forty years seems to express the fallacy that biopsy is

impossible in many cases because a specimen cannot be taken. The

opposition to biopsy on the basis of dissemination headed by Blood

good may have been applicable to mammary cancer, a lesion in
a glandular region permeated with freely anastomosing, outspread
ing lymphatics; but is certainly not applicable to the larynx with
its barriers against lymphatic leakage. Here again we have a

fallacy resulting from an effort to apply the rules of general surgery
to the surgery of the larynx.

3. Failure to Develop Endoscopic Technique. The only explana
tion appears to be the failure to appreciate the fact that for satis

factory results from direct laryngoscopic biopsy a special training
and a special organization are necessary. The result was delay in

diagnosis that led to unsatisfactory results from laryngofissure.
4.- Neglect of external palpation of the larynx is evidenced by the

fact that this method of examination is not mentioned in any text

book. They all mention palpation of the neck in the search for
metastatic lymph nodes but not one that I have seen describes
the careful, delicate external palpation of the pharyngeal cartilages.
Such palpation by delicate fingers will quickly detect signs of

approach of the perimalignant inflammatory zone to the inner

perichondrium, which is an absolute contraindication to laryngo
fissure. Many unsatisfactory results from this operation are

attributable to unfamiliarity with perichondrial palpation as an

invaluable means of prevention of the doing of laryngofissure in
unsuitable cases. Even in the palpatory search for lymphatic
metastases there is room for improvement as shown by the record
of the operator's surprise at finding an enlarged and infiltrated

lymph node over the crico-thyroid membrane. Only in those rare
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<cases of a hugely fat neck is there any excuse for not finding this
contraindication to laryngofissure by preoperative palpation.
Though histologically it may not be cancerous enlargement means

lymph channel leakage out of the larynx.
5. Dependence on exploratory operation for diagnosis and opera

tive decision is a fallacy that has been handed down from text

book to textbook and article to article since laryngofissure was

first advocated by Henry Butlin nearly half a century ago. There
is absolutely no need of splitting the thyroid cartilage to determine
whether or not the case is a suitable one for laryngofissure; and to

do so .implies that the lesions has not been carefully studied before
hand with the direct laryngoscope. It is always possible to see

the entire extent of the lesion with a proper model of direct laryngo
scope used with a trained eye and trained hands. We have here
a fallacy born .of the attempt to apply the principles of the surgery
of the invisible abdominal cavity to the surgery of the endo

scopically visible larynx.
6. The Clipping Technique. In cases of growths located well

back from the anterior end of the vocal cord the clipping technique
gives a high percentage of freedom from recurrence. When, how

ever, the growth approaches so closely to the anterior end of the
cord that a scant margin is left all that can save the patient from
recurrence is a low degree of aggressiveness of the malignant process ..

In such locations recurrence is almost certain to follow the clipping
technique if the growth is of the Type 4 degree of monophasic' ana

plasia, because the growth is inevitably mutilated by the shears
and piecemeal removal is necessary. The clipping technique in such
cases violates one of the basic principles in the surgery of malignant
disease. It seems logical to conclude that herein lies one of the
most important factors in the opposition to laryngofissure. The
use of clipping technique in growths in or near the anterior commis
sure has led to disappointment of the surgeon and unjust conde�nation
of laryngofissure.

ANTERIOR COMMISSURE LARYNGOFISSURE. The original anter

ior commissure technique as described by me in 192213 has been
modified by Chevalier L. Jackson in a very advantageous way. In

principle the modification consists in inspection of the entire inter
ior of the larynx before excision of the growth.
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This modified technique will be readily understood from an

examination of Figs. 1, 2 and 3, and a perusal of the legends. For

completeness all of the steps are given below, though the modifica
tion concerns only steps 9 and 10.

Enumeration of Steps. (1) Local anesthesia in midline of neck.
(2) Incision of skin and division of soft tissue in midline down to

the thyroid cartilage; taking off all hemostats. (3) Fixing cover:
(4) Incision of the cricothyroid membrane. (5) LocaJ application,
or submucosal injection, of anesthetic in the interior of the larynx
through the incision in the cricothyroid membrane. (6) Incision of
external perichondrium in midline. (7) Sawing through the thyroid
cartilage without going through the inner perichondrium. (8) Sub

perichondrial dissection backward on both sides. (9) Transverse
incision through thyrohyoid membrane and vertical incision

through normal tissue back of growth. (10) Withdrawal of flap
and inspection of the interior of the larynx. (11) Excision of growth
with a wide area of normal. (12) Hemostasis. (13) In some cases,

anchoring of the ventricular band, also stump of cord if desirable.

(14) Closure of fascia and muscles. (15) Closure of the skin.

(16) Dressing.
Step 1. Anesthesia. General anesthesia is entirely unnecessary

�

for laryngofissure in any kind of patient. If general anesthesia
should be preferred by any surgeon, the best method would be intra
tracheal insufflation of chloroform or rectal administration of
avertin. Our own practice is to use local infiltration with novo

cain solution for all preliminary work until the cartilage is exposed
and the external perichondrium incised. Then an incision is made
in the cricothyroid membrane and gauze bronchoscopic sponges,
about two of the No. 10 size saturated with 10 percent cocaine

solution, are inserted through the cricothyroid membrane with
the special offset anesthetizing forceps. A sedative may be given
about an hour before operation if desired. Its effects will have

quite well worn off by the time the operation itself is finished. Dur

ing the operation blood is prevented from running down the trachea

by frequent use of the aspirator. By the time the operation is
finished the protective cough reflex has returned and blood clots
are thereby expelled as soon as formed. An antitussive, such as
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opium derivative, should not be given after operation because it
obtunds the cough that is the watchdog of the lungs.

Step 2. A median incision is made from the hyoid bone to the

suprasternal notch. Flaps are not dissected up as in other operations.
It is better to carry the midline incision by dry dissection right
down to the cartilage in the middle line. The larynx is not skeleton
ized. The purpose of this is to leave as much as possible of the
soft tissues to the external perichondrium. It is one of the impor
tant features of our method. It assists greatly in nutrition of the

cartilage after the necessary removal of the inner perichondrium.
Necrosis of the anterior edge of the thyroid wings can be thus
avoided and prompt healing of the internal wound promoted.
When the cartilage is reaches ligatures are applied and all hemostats
are taken off. Care must be taken to see that veins are properly
cut across and ligated else they will later spring a leak under the

pressure of cough.
Step 3. Special cover is put on, and the margins of the opening

in the cover are fastened to the edges of the wound with towel

forceps .

.

Step 4. A transverse incision is made in the cricoihuroul
membrane.

Step 5. Endolaryngeal Anesthesia. Through this opening two

bronchoscopic sponges size No. 10 saturated with 10percent cocaine
solution are passed in by means of the offset forceps. The sponges
should be kept in contact with the mucosa of the larynx for a period
of about two rnimrtes.: At the end of this time the local anesthetic
will have infiltrated deeply into the tissues so that the operation
can be completed ordinarily without any further application of
anesthetic. While the sponges are in place care is taken to see that

enough air enters alongside the forceps, because little or none is

entering past .the sponges in the larynx. The patient should be
assured that his air supply is being watched, otherwise he 'will be-

.

come restless.

Step 6. The external perichondrium is incised in the midline.

Step 7. Sawing Through the Thyroid Cartilage. A saw, prefer
ably the rotary saw, is used to cut through the thyroid cartilage
precisely in the line of incision through the external perichondrium.
The sawcut is regulated as to depth so as not to go through the
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internal perichondrium. The sense of touch is usually a very safe
guide; but it is well to test occasionally with the dissector. This

testing is done by inserting the dissector into the saw cut and press
ing it slightly sidewise so as to feel whether or not there is a com

plete severance of the cartilage as denoted by the independent
yielding of the two wings to .the gentle sidewise leverage pressure of
the dissector. In using the saw it should not be kept in the cut

continuously until it heats; dipping it in and out of the cut inter

mittently will avoid this. Exceptionally, in women, there is so little
ossification that the thyroid cartilage may be cut through with a

.

knife. Caution is necessary to avoid cutting through the inner

perichondrium.
Step 8. Subperichorulriol dissection for the elevation of the

internal perichondrium. This dissection is started by elevating the

cartilage slightly, using the special tenaculum, not a retractor,
which could obscure the view. The point of the tenaculum is
inserted into the divided edge of the cartilage on the side unin

volved, or least involved, by the growth. Dissection is carried back
on this side a sufficient distance, depending upon the extent to

which the growth has extended backward. When this extent of
dissection is reached the thyroid wing on this side is held back with
the retractor. At this point the utmost care is necessary. If the
retractor should slip it is almost certain to remove some of the
external perichondrium. If this should occur there will almost

certainly be a necrosis of the portion of the cartilage that is deprived
of both its internal and external perichondria. For this purpose

special retractors are necessary. The ordinary retractors are too

clumsy. With the wing of the thyroid cartilage held back on the
dissected side the next step is the subperichondrial dissection on

the involved side. This dissection is carried backward the full
extent necessary. Sometimes this will mean all the way to the

arytenoid cartilage .

. Step 9. Chevalier L. Jackson technique. Incisions. In any
case suitable for laryngofissure these incisions will be through nor

mal tissue at least a centimeter away from the growth.
A transverse incision is made through the thyrohyoid membrane

and this is joined by a vertical incision well back on the side of
least involvement.
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Step 10. Reflection of flap. The normal tissue at the free edge
of the flap is seized with cupped holding forceps and drawn out

so that the posterior margin of the growth can be accurately
determined.

Step 11. Excision. Under guidance of the eye the growth is
then excised with scissors so that it co�es out in one piece. It is

usually safer to include a portion of the ventricular bands even

though only the cords are involved; but this matter of extent of
removal is always to be governed by the appearances as studied
beforehand by mirror laryngoscopy and direct laryngoscopy and by
the appearance of the lesion at operation. Great care must be
taken to extend the excision downward so as to include an ample
area of subglottic normal. Usually it will be found best to make
an upper and lower clip of full depth straight backward to define

upper and lower limits of the mass to be excised. The mass is then
drawn up to get a clear view for accurate placing of the curved scis
sors on the base of the mass. There should be a full centimeter of
normal margin. This is the "one centimeter rule."

Step 12. Hemostasis in the interior of the larynx is not by any
means easy; but can always be accomplished. It is a good rule to

sieze immediately any spurting vessel that is seen, because owing
to the elasticity of the tissues the vessel will very 'quickly retract

up into the muscles where it will no longer spurt and where it may
be difficult to locate. For this hemostasis the best hemostat is the
instrument devised originally, many 'years ago, for work em the
tonsils. It has the great advantage that the ligature loop can be

slipped down over the "duckbill" and in a way that is impossible
with a hemostat having a slender end. Since using this instrument
it has very rarely been 'necessary to put in a suture ligature. Vessels
should be freed of tissue and seized by the open end. In this search
and isolation the duckbill end of the closed forceps serve well as

a searcher to- move tissues aside. Traction on the knot must be
horizontal else the delicate intralaryngeal vessels will be torn away.

Step 13. Anch.oring the Stump of the Ventricular Band. The

elasticity of the stump of the ventricular band causes it to retract

backward. Sometimes it is advisable to anchor the stump to any
available tissue anteriorly. If part of both ventricular bands has
been amputated each may be separately anchored forward. In



JACKSON: LARYNGOFISSURE AND LARYNGECTOMY 129

cases of anterior commissure growths there is sometimes a stump of
normal cord on the side of least involvement that retracts backward
into. a lump. When this occurs a better vocal result may be obtained

by anchoring this stump forward.

Step 14. Closure. After the wound is dry inside, the deeper
tissues are closed over the divided thyroid cartilage but no. sutures

are placed in the cartilage itself. Sutures in the cartilage would
not hold ; either the cartilage cracks when penetrated by the needle
Dr afterward under the stress of the strong gaping between the cut

edges of the wings during the act of swallowing. It is better to.

close the soft tissues only.
Step 15. The skin is then closed with clamps, Dr if preferred,

with silkworm gut, Dr alloy steel, Dr silver wire.

Step 16. A very light dressing of two. Dr three layers of gauze
is applied. In fact patients do. very well without applying any

dressing whatever. There is always, however, the contingency of
infective contact of fingers Dr clothing from which the wound
should be protected.

Optional Inspection (Additional C. L. J. Technique). If the

operator lacks confidence in his preliminary direct laryngoscopic
localization, even enough to. make him feel safe in making the
full length vertical incision in the mucoperichondrium he can

easily and thoroughly inspect the laryngeal interior by rasing
a small triangular flap. This is done by making a short ver

tical incision, well back, in addition to. the transverse incision.

Lifting the triangular flap thus formed will expose all parts of
the larynx to. view if the beam from the headlight is approxi
mately parallel to. the visual axis, as in nasal operations. A Mosher
nasal speculum can be used. The transverse incision in the thyro
hyoid membrane and the short vertical incision are perfectly free
from any risk of cutting into. an intrinsic cancer.

POSTULATES

1. By the modification of Chevalier L. Jackson the interior of
the larynx can be completely examined before excision by the
anterior commissure technique.

2. There should always be a margin of at least 1 em. of normal
9
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tissue surrounding the growth except in the direction of the peri
chondrial barrier. This is the "one centimeter rule." This much

margin can always be obtained by the anterior commissure tech

nique in any case suitable for laryngofissure.
3. Laryngofissure is indicated in cases of subglottic cancer if

the "one centimeter rule" can be followed and if the anterior
commissure technique be used.

.

4. An exploratory operation is unnecessary and inadvisable in
cancer of the larynx. A decision as between laryngofissure and

laryngectomy can always be made beforehand by direct laryngo
scopic exploration, palpation and histologic grading.

5. Biopsy should be an immediate procedure; it should not be

regarded as a last resort. �

6. Palpation of the laryngeal cartilages will reveal any malig
nant approach to the inner perichondrium.

7. The existence and full extent of subglottic cancer can be

accurately determined in every case by proper use of a proper
direct laryngoscope.

. -,

8. It is fallacious to regard laryngectomy as necessary in all cases

of malignant growths located in the anterior commissure or in the

subglottic region. The equation of the "one centimeter rule" will
be decisive in all such cases.

9. The future will see relatively more laryngofissures and fewer
laryngectomies.

10. Medical literature indicates that failure to get nearly 80

percent of relative cures of cancer of the larynx by the operation
of laryngofissure has been due to the following factors.

(a) Operation in unsuitable cases.

(b) Opposition to immediate biopsy in every suspected case,

repeated promptly if necessary.

(c) Opposition to direct laryngoscopy as a means of diagnostic
examinationas well as for biopsy.

(d) Dependence on exploratory operation, instead of preopera
tive direct laryngoscopy for diagnosis and operative decision.

(e) Failure, at preoperative examination, to visualize the fol

lowing regions: (1) The anterior
�

commissure; (2) the entire pos
terior vertical surface of the epiglottis; (3) the subglottic area;

(4) the anterior wall of the hypopharynx,
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(f) The giving of a negative opinion without examination of
all the regions mentioned in the preceding paragraph.

(g) Neglect of external digital palpation.
(h) Indifference to the one centimeter rule.

(i) The clipping technique in cases in which it means piecemeal
removal of cancer.
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HEADACHE

HENRY ALSOP RILEY, _M.D.

HEADACHE as a factor affecting the human race seems to be dis
coverable in written documents solong as the latter have existed.
The evidence of prehistoric skulls presenting the results of osteo

myelitic processes indicates that this condition has existed cer

tainly for as long a time as man has lived. Evidences of trephina-.
tion in crania found in many diverse parts of the world apparently
indicate that crude surgical procedures were carried out in primi
tive peoples presumably for the relief of unendurable headache.
In the earlier writings, references to discomfort in the head present
an obscure and confused picture with but little to indicate the
actual cause for the symptoms. In some descriptions, enough data
are presented to enable the reader to reach some conclusion as to

the cause underlying the symptoms and some of the. descriptions
may be diagnosed at this late date as representing brain tumor,
trigeminal neuralgia, . sinusitis, meningeal inflammation, etc. As
clinical study has penetrated beneath the surface of this symptom,
the physician has gradually accumulated criteria by means of

which, head pain presenting certain characteristics may be differ
entiated into one or another distinct clinical entity .. To this

differentiation, the laboratory and its resources have materially
contributed.

.

-

It is probably futile and impossible to try to reach any estimate
as to the frequency with which headache affects the general popu
lation. There.is probably no other more widespread ailment

affecting the human family than this, It is equally impossible to

gain any valid impression as to how much disability it 'produces or

how much. interference with business or professional efficiency
results from its incidence. The occurrence of occasional headaches
is almost universal in otherwise healthy individuals. At best or

worst, a reasonably healthy individual may expect to have his

efficiency impaired by headache to a greater or lesser extent a

moderate number of times a year. With those who suffer from the
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more severe kind of headache, the degree of decreased efficiency
may seriously interfere with the continued conduct of business,
profession or even-comfortable life itself.

Generalizations in connection with a condition like headache
must be of the most diverse character, since headache should be
looked upon not as a condition sui generis but as an indicator of
some perverted process of one kind or another going on in the indi
vidual's somatic or psychic economy. Headache is not a disease;
it is a symptom. It always signifies the existence of some under

lying disturbance which calls for diagnosis and treatment. In

view of the many processes, some of them lethal in character, no

severe headache should be lightly considered arid passed off with a

shrug or a grimace. In neurological practice it is the most common

disorder complained of by our patients. Without definite sta

tistics, it would not seem unreasonable to presume that it ranks

.high in the symptomatology of general bodily disorders, perhaps
'as high as any other one complaint. If one were to attempt to

establish adifferential diagnosis for headache, it would be possible
to catalogue almost the entire list of disorders to which man is heir
in order to do it full justice. As has been aptly phrased" the gamut
runs from the ovary to the pituitary, from flat-feet to eye-strain."
It is the most common symptom of the febrile state; practically
every individual suffering from constipation or from a disordered
circulation, from degenerative diseases of the liver, the hemic

dyscrasias, a malfunctioning of the upper intestinal tract, diseases
of the ears, sinuses, eyes and uncorrected refractive errors and an

almost innumerable list of individual disorders may complain of
headache. The frontal sinuses, the ethmoid cells, the sphenoid
sinus and the mastoid and its cells notably in the petrosa are

capable of producing headache almost indistinguishable from that

produced by true intracranial disease. In addition, one must take
into consideration the relatively extensive list of difficulties which
arise from the diseases of the bone of the vault, inflammatory,
neoplastic or degenerative, of the meninges including the cerebro

spinal fluid and the processes arising within the cerebral substance
itself which directly or indirectly implicate the sensitive structures
within the skull and lead to headache. In addition to this catalogue
of organic ailments, one must include in the cause of headache, the
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vast almost uncharted spaces filled by functional disease. Head
ache or one of its prototypes is perhaps the commonest complaint
proferred by the psychoneurotic, the hysteric and the individual

suffering from an anxiety state. To these categories may be added
the malingerer conscious of the protection offered by the actual

intangibility of his complaint, the feebleminded with scarcely
enough brain to make possible a headache and many patients from
the psychotic groups.

.

Headache for its production must depend upon some agent
acting upon the structures which are stimulable and which upon
stimulation transmit neural impulses which received by their
central end-stations produce reactions which are appreciated as

cranial or intracranial pain or headache. This stimulation may

apparently result from forces which may act either locally or from
a distance. The local causes for headache-producing processes

may be situated in the skull or its coverings, in the accessory spaces
of the face or within the skull itself. The factors which mayact
at a distance and cause headache are those general processes which

modify the circulating medium to such an extent or in such a way
as to affect deleteriously the end-organs capable of producing the
sensation of headache.

It is self-evident that any sensation normally experienced by an

individual must be the result of stimulation of end-organs capable
of excitation by an appropriate stimulus. There are many types
of sensation appreciated by the individual and for many of, these,
the particular end-organ capable of reacting to a certain type of
stimulus has been ide�tified. It is also known that under abnormal
conditions sensation may be induced by stimulation of a periph
eral nerve trunk or a nerve root. Sensation may also arise as the
result of stimulation of tracts in the spinal cord and also from irri
tation of the receptive nuclei in the thalamus.

All kinds of' sensation from the surface and the deeper structures

of the limbs, trunk and head may be excited by stimuli which
remain within normal limits and result in preceptions which are

appreciated in terms of contact, temperature, vibration, move

ment, etc. Each one of these types of sensation may by excessive
stimulation lose its essential quality and be replaced by discomfort
and then by pain. This would indicate that stimulation between
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definite limits is appreciated in terms of ordinary activity, whereas
an excess of touch, temperature, vibration, or movement transcends
the normal threshold and becomes transformed into pain. Whether
these stimuli are received by the same or different end-organs and
transmitted over the same pathways is not definitely known.
Whether this is true also of visceral stimuli is uncertain, for under

ordinary circumstances we are unaware of the physiological activity
of our internal organs and it is only when their situation becomes
abnormal do we become conscious of discomfort or pain.

A considerable amount of investigation has been carried out in

regard to the sensitivity of the intracranial structures. It has been
determined that pain can be produced by stimulation only of cer

tain areas and structures, within the head, the remainder being
insensitive and unable to register any type of sensation by any
means of stimulation. It has also been observed that all kinds of
stimuli applied to a given spot are appreciated as a single type of

sensation, namely pain and discomfort. Large numbers of

myelinated' and non-myelinated nerve fibers have been demon
strated in the dura and the pia mater. These have been found to

exist in two definite regions, along the blood vessels and inde

pendent of the blood vessels in the membranes. Search for end

organs has been successful to a certain extent, but no great number
of end-organs has been demonstrated. In general these endings
are either free terminals, rings, or simple end bulbs. In general the
free endings are believed to be the end-organs which, when stimu
lated by the appropriate type of contact, convey impulses recog
nized by the individual as pain. Such painful stimuli can be excited
in both the afferent somatic and the afferent vegetative sensory
systems. The intracranial contents are supplied by both of these

types of afferent nerves. The trigeminal nerve is somatic, afferent
in character and its meningeal distribution is fairly well known,
although its further ramification may be more extensive than we

imagine at the present time. The meningeal branches of the ninth
and tenth nerves are vegetative in character. The meningeal
distribution of these two nerves is much less widespread than that
of the trigeminal nerve. In addition there are large numbers of
non-medullated or finely medullated fibers present in the meninges
and accompanying the vessels which belong to the sympathetic
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system. This afferent system reaches the cervical sympathetic
trunk and enters the spinal cord, but beyond this point there is

very little definite information as to its centripetal course. That

they reach the thalamic nuclei and eventually enter into conscious
ness is undeniable but their specific course and destination are not

as yet determined.
In general, the type of pain mediated by these two systems is

somewhat different. Everyone is conscious of the kind of pain
which results from painful stimulation of the somatic nerves in

lacerations, contusions, burns and fractures. These pains are

sharp, lancinating or aching in character, are fairly well localized,
constant or intermittent and are recognized as well defined somatic

pain. We are equally conscious of the type of pain which depends
upon the vegetative system for its mediation. These pains are

often not so painful as they are disagreeable - being accompanied
by a sense of malaise, nausea, sickness at the stomach or of a feeling
of loss of well being; they frequently present an emotional content

with a sensation of dread, fear or the feeling of impending death.

They are much more likely to be cramp-like, pounding or pulsating,
·they are diffuse and are often accompanied by a sensation of heat,
prickling, tickling or itching and they tend to radiate and spread
without presenting well marked localization or limitation.

Experimental investigation by stimulation of the intracranial
contents of patients under local anesthesia and intelligent enough
to give dependable answers, has resulted in the accumulation of
considerable· information as to the sensitive regions of the intra
cra�ial structures. Of course considerable areas are inaccessible
to the investigating surgeon and no data is as yet at hand in regard
to these regions.

The scalp and pericranium are exquisitely sensitive and cutting,
tearing or bruising these structures supplies sensation of an in

dubitably somatic character as should be the case in view of the
innervation of these regions by the trigeminal nerve. Once the

scalp and pericranium have been anesthetized, no pain is experi
enced in cutting through the skull. Within the skull, the surgeon
encounters the dura mater which may be incised or traumatized
in other ways without pain provided that certain specific areas

are avoided. These sensitive areas are situated principally in the
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vicinity of the dural sinuses. When these regions are pressed upon,

pulled, pinched, cut, heated or stimulated electrically, pain is

appreciated. The pain is usually referred to some point at a dis
tance from the region of stimulation; from the straight and trans

verse sinuses to the ipsilateral eye or ear; from the longitudinal
sinuses to the ipsilateral eye, the frontal regions, or to the temple;
from the falx to the right side of the head, forehead and vertex;
from the tentorium to the ipsilateral temple. Tension on the veins

entering any particular sinus produces pain in the same region as

does direct stimulation of the sinus into which the veins empty.
It would appear from clinical experience that the sensitive struc

tures of the posterior fossa cause pain which radiates from the

occiput downward into the back of the neck. The middle menin

geal artery and its larger dural branches are sensitive, the pain
being referred to the ipsilateral temple. The smaller meningeal
vessels are also sensitive and apparently in a regional manner.

The arachnoid, pia mater and brain itself may be severely trau

matized by one or another agent without producing any particular
discomfort. These results are rather fragmentary and do not pro
vide any very satisfactory map of the intracranial area of much

practical value in determining the situation of the exciting factor

according to the localization of the pain.
That pain can arise from stimulation of afferent nerves either

accompanying blood vessels or from nerve endings in the walls of
the blood vessels is probable. It is not known whether pain in
cases of diseased arteries in the extremities, heart and other
localities results from abnormal stimulation of vascular nerves

or from the results of the deprivation of the tissues of oxygen.
Direct experiment producing by injection an artificial distention of
arteries has, however, shown that such a procedure may cause

pain and the direct pinching of arteries may cause sharp discom
fort. Spasm of arteries caused by electrical stimulation is pro
ductive of pain. Observations concerning the state of relaxation
of certain superficial arteries during a migrainous paroxysm have
demonstrated that during the height of the discomfort, the vessels
are dilated and pulsating markedly. If by proper medication this
condition is relieved and a constriction in the artery is produced
relief of the pain takes place. This process can be reversed and the
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pain rcenactivatcd by measures which cause a return of the dis
tention and undue pulsation. Pickering and others have shown
that headache can be produced by intravenous injection of his
tamine even when the blood supply to the scalp has been arrested
by an Esmarch bandage. When the head is shaken quickly from
side to side, it increases, thus suggesting a meningeal origin. The

pain seems to arise from a structure supplied by the fifth nerve
(presumably the dura) inasmuch as in patients with unilateral

trigeminal section it is usually confined to the normally innervated
side. The relation between vascular reactions and headache fol

lowing histamine injection is constant. In about fifteen seconds
there is flushing 'of the face, fall in arterial pressure and rise in

cerebrospinal fluid pressure. Headache begins after one minute
when the flush is maximal, arterial pressure has recovered, and
spinal fluid pressure is falling from its highest point. The pain
increases as the flush fades and is maximal when the cerebrospinal
fluid pressure has become normal, i. e., in about two minutes, and

disappears about the eighth minute. If a second injection is given
at the height of the headache, the latter disappears with the re�

newed flushing of the face and fall in arterial pressure, and reap
pears when the latter rises again. The transitory relief, due to

vasodilatation, is obtainable also through amyl nitrite. Measures
raising the intracranial pressure relieve the histamine headache,
particularly subarachnoid saline injection, and, to a lesser degree,
compression of the jugular veins or .Iowering the head. At the
height of the headache, obliteration of one carotid artery by digital
pressure low on the neck promptly banishes pain on the cor

responding side of the head; with removal of this compression pain
returns. These experiments suggest that pain is due to stretching
of some sensitive structure in the walls of the intracranial arteries
or adjacent to them. First, dilatation of the small vessels pre
dominates, the intracranial arteries, though relaxed, fail to dilate
because of the fall of arterial pressure inside and rise of intra
cranial pressure outside; second, the above reactions return to
normal but the larger intracranial arteries, whose walls are still
relaxed, expand giving rise to headache; finally relaxation of intra
cranial arteries passes off and headache subsides. Northfield has
recently produced evidence that histamine headache arises from
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branches of the internal carotid artery and not from the dural
arteries. It is therefore evident that undue distention of vessels

may be productive of excruciating discomfort. It would therefore
appear that either vascular spasm or distention may each be compe
tent to produce pain of sympathetic character. It is conceivable
that a vascular imbalance producing local constriction in an area

of normal tension may by its very inequality. cause pain. Relaxa
tion of spasm, return of proper tonus or reestablishment of a

uniform condition of the normal general tone may be accompanied
by a reduction in the discomfort.

In view of the very definite differences which are detectable in
the various kinds of headache, it would seem comprehensible to

accept the view that stimulation of the. two separate systems for

sensory reception may cause two different types of head discom
fort, one referable to irritation of the 'sensitive areas of the dura

chiefly supplied by the somatic afferent trigeminal nerve and the
other due to abnormal conditions in the nerves transmitting
splanchnic afferent impulses from the blood vessels, arteries, sinuses
and large veins. The stimulation of the dura may be produced by
direct pressure upon the nerve endings by some pathological
process, inflammatory or neoplastic or by abnormal tensions pull
ing upon sensitive areas, or regions of pathological adhesion be
tween the membranes due to an antecedent inflammation or injury.
That this abnormal sensation is not, due to an increase in intra
cranial pressure is amply evidenced by the fact that many in
stances of extreme increase in intracranial pressure shown by
x-ray or at operation are not accompanied by any headache and
also that the most intense headache experienced in migraine is not

accompanied by any increase in intracranial pressure. It would
therefore appear that topical pressure, twisting of the meninges
or veins or abnormal tensions on the membranes or sinuses tan

give rise to headache.
Headache covers such an enormous field and touches the general

body economy at so many points of contact that it is almost im

possible to present a systematic differential diagnosis. The com

plaint of headache must be evaluated in conjunction with the
presence or absence of signs of disordered function in other organs,
by indications associating it with disease of the intracranial con-
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tents or by evidence indicating the presence of abnormal general
- processes.

For this task all of the diagnostic acumen of the physician is

required and in addition to this every laboratory aid which can be
marshalled for the aid of the patient and the physician. Anyone
of the various examinations or diagnostic procedures may supply
the answer to the picture and therefore diagnostic success may be

supplied by the first or the last test carried out. In such instances;
it is infinitely better to err on the side of too many than too few

laboratory investigations. Every negative report has its positive
value in the process of diagnostic conclusion and one more often
errs by a failure to carry out the one last necessary diagnostic test

than by failing to draw theproper conclusion from the material
at hand.

The presence of a generalized infection contributing the common

denominator of headache will often be evidenced by temperature,
rise in the white blood cells, eruptions or symptoms characteristic
of individual types of general febrile involvement. Closely allied
to infection, stand the ranks of general intoxications due either to

- ingested solids such as the heavy metals, gases such as gasoline,
benzine, turpentine fumes, etc., liquids such as alcohol; disordered

digestive processes; constipation; duodenal stasis and conditions
of

'

the blood such as anemia usually secondary, or polycythemia.
There are few conditions which may not by some perversion of the
normal activity of the several constituents of the human or.ganism,
give rise to headache. Fatigue, either physical or mental, is a

common cause for headache. Abnormal conditions in the eyes,

particularly glaucoma, uncorrected refractive errors, muscular
imbalance or inability to produce proper stereoscopic fusion of

objects seen are frequently productive of headache. In such
instances the association of the headache with prolonged use of the

eyes is usually present.
The presence of abnormalities of the skull, sinuses, accessory

nasal spaces will' eliminate many causes for headache and place
the blame where it properly belongs.

With the elimination of what may be called the systemic bases
for headache as distinguished from the strictly neurological, the
first and most important differentiation is the critical determina-
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tion as to whether the symptom is an indication of an organic or

of a functional nervous disorder. The factor which contributes
the greatest amount of difficulty to this differentiation is that head
ache is a subjective symptom which must be described by the

patient and interpreted by the physician. In and of itself, it

presents no objective criteria and it can be evaluated only by the

general association of symptoms, an estimate of the character of
the individual presenting the complaint, by the presence of such

objective physical signs as may be present and by whatever cor

roborative laboratory data are obtainable.
In many instances, headache as a symptom is preceded, accom

panied or followed by definite auxiliary symptoms and signs which

point the way to the diagnosis. Under other circumstances,
laboratory methods may supply the key to the problem. In many
other instances, however, the symptom unsupported by evidence
of organic change and therefore unaccompanied by demonstrable
interference with neural function, remains a riddle which causes the

physician almost as much distress as that suffered by the patient.
Its frequent appearance in the complaints presented by psycho
neurotic or hysterical patients provides one of the chief sources of
confusion and danger. Many causes for headache are susceptible
of amelioration or cure by one or another method. If suchremedi
able situations are not recognized early, the pathological process

may pass beyond the curable stage, the physician being temporarily
lulled to diagnostic slumber by his belief that the condition is an

anxiety state or the manifestation ofa.conversion hysteria. This
is the situation which is loaded with anxiety for the physician and

perhaps disaster for the patient. No matter how seemingly patent
may be the situation and probable the diagnosis of. an anxiety
state or a conversion hysteria, no pains should be spared nor indi
cated laboratory studies be considered too intricate to be applied
to the solution of the problem. The simple complaint of headache
may in the end warrant one of the severest diagnostic tests,
ventriculography or encephalography, merely because the physi
cian should never weary in his search for a possible underlying
cause for a symptom 'which if it represents certain processes may
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eventuate in death or serious disablement whereas such tragic
.

consequences may be avoided if the proper diagnosis can be estab
lished while the situation is still remediable.

The distinguishing features of the headache of psychogenic
origin reside within the psychological constitution of the indi
vidual. The presence of fears, anxieties, worries, conflicts, frustra

tions, disappointments and failures in the manifold ramifications
of human behavior may lay the basis for this defense reaction; an

exculpatory attitude attempting to camouflage the situation and to

substitute a physical disability for a psychological impasse as the
reason for failure to meet society's demands. Often these reactions
will become evident without much probing, but other mechanisms
often totally unsuspected by the patient may be at the bottom of
the difficulty. Under these circumstances, the most skillful man

agement is necessary in order to unearth the particular situation

responsible for the symptom and by its discovery lay the basis for

understanding and cure or at least adjustment.
,

The attitude of the patient is an exceedingly important factor,
the manner of presentation of the situation, the sidelights to be

.

provided by the family and friends, the multiplicity of complaints,
the apparently unrelated character of the various manifestations
and the absence of any orderly logical understandable sequence of
events, the unbelievable duration and severity of the symptoms,
the nebulous character of the difficulties and the absence of signs
which would corroborate or substantiate the physical complaints.
All ,of these features tend to provide a picture which slowly but

surely paints itself before the eyes of the physician and gradually
assumes the proportions which will finally warrant a diagnosis.
The presence of other hysterical disturbances such as paralyses,
anesthesias, losses of special sense will often corroborate the

suspicion of the existence of a functional disorder.
One may say that the object of all functional disorders is to get

something for the patient which he desires and is unable to obtain

by other means. It is a defense mechanism brought into play
against an environment which expects each member of the com

munity to pull his full strength in the boat. The patient's environ
ment may be said to be at least potentially hostile to the chiseler
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and the shirker. The disease is always an asset. A study of the

patient's make-up and of his physical and human environment
will demonstrate that somewhere in his surroundings are factors

against which he has battled and has retired defeated, and, like a

good tactician, has withdrawn his lines, redisposed his forces, and
laid out a new plan of campaign.

The headache from which the psychoneurotic or hysterical pa
tient suffers is usually of a different character than that complained
of by a patient with organic disease. The functional headache is

usually diffuse, poorly localized and migratory. It is described as

a sticking, burning, creeping, crawling discomfort which descrip
tion carries no real conviction. It is usually constant and unmodi
fied by position, occupation or remedies of one kind or another. It
is usually not made worse by climatic conditions nor by changes
in position nor materially alleviated by analgesics. Together with
this is the indefinite something which almost always exhales from
this type of patient; a lack of convincing sincerity, a dissatisfaction
with life in general or one or another of its facets in particular.
It is usually found that by careful sympathetic questioning some

underlying anxiety state or psychic conflict is present which affords
the basis for the construction of the hysterical complex.

The headache of organic origin is a definite entity, the descrip
tion of which carries conviction. It is usually associated with other

symptoms which can be built into a reasonably, consistent symp
tom picture. It usually presents alterations which occur as a

result of variations in the physical environment, in posture, in

response to rest or activity and also possesses a susceptibility to

modification by medication or physical therapy. The attitude of
the patient is usually quite different, he seems sincere, honest,
and frank, his description of his difficulty is usually simple, straight
forward and logical. In his elaboration of his disability, the physi
cian can usually detect the evidence of an advancing process which
can -be linked with disordered function of some part of the body
system, the headache appearing then as a secondary effect of
disease in some other locality or by the accumulation of data of a

neurological character associate the symptom with some definite

progressive involvement of the brain.
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It would be difficult to enumerate all of the organic conditions
,

which directly or indirectly affect the nervous system and may pro
duce headache. The acute infectious diseases of the nervous sys
tem such as poliomyelitis, meningitis, either acute or chronic,
encephalitis and virus disease are all capable of producing this

symptom. These acute diseases should be relatively easy, of

diagnosis by reason of the appearance of acute or chronic illness,
loss of weight and strength, general or local paralyses,'neck rigidi
ties, ocular palsies, diplopia, the presence of temperature, changes
in the pulse-rate, alteration in the blood picture and many other
manifestations characteristic of such processes. Thromboses in
the dural sinuses are frequently the cause for headache and may
accompany acute disease elsewhere either distantly as in the heart
or peripheral veins, etc., or locally in association with suppurative
ear disease, infection of the orbit or osteomyelitis of the bones of
the skull. The presence of debilitating diseases or alterations in
the thrombogenic properties of the blood itself may produce local
intracranial thromboses with headache and other indications' of
involvement of various parts of the brain.

A detailed discussion of the numerous organic neurological condi
tions which may causeheadache would involve too extended con

sideration. The majority of expanding lesions "including brain
abscess produce headache; inflammatory conditions involving
the meninges are usually manifested by intracranial discomfort.
Hemorrhage within the ventricular system or in the subarachnoid

space will give rise often to excruciating headache. Dura] thicken
ing as the result of productive inflammation or following trauma

with probably the formation 'Of adhesions between the meningeal
membranes frequently produces the same result. Excessive cere

brospinal fluid secretion may also cause extreme discomfort.
Infiltration of the muscles attached to the pericranium may pro
duce a severe type of headache. And last but not Ieastjn this
category stands migraine.

The riddle of headache has been by no means solved. Progress
is being made in the analysis of this complicated symptom.
Elucidation of the various ramifications of this widespread type
of discomfort will no doubt finally be accomplished.
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DISCUSSION

DR. ARTHUR W. PROETZ, St. Louis, Mo.:
I am a little embarrassed in even trying to discuss this paper, but

I have been exceedingly interested in the subject of pain in the sinuses
for a long time and have been completely baffled. The thing that dis
turbs me more than anything else is the apparent lack of any associa
tion between the appearance of the membrane and the symptom of

pam.
Some time ago we had occasion to study a patient whose membrane

was as nearly normal as any I have ever seen, who after an exposure
to an allergen to which she was susceptible suffered a swelling of the
membrane in the sinus to the extent of about a centimeter, practically
obliterating the sinus. The patient was not aware of this change and
it was found only through the routine examination to which she was

subjected.
We know also that frequently we look into a patient's nose and find

nothing to account for thepain; the next day the appearance is the same

but the pain is gone. It seems to have no relationship to any color

change or swelling or general condition of the sinuses on which we can

put our finger.
I would like to ask whether there is anything known about the actual

end-organ mechanism of pain in the sinus, whether it is chemical or

physical or whether it is a combination of both, or whether it affects
the nerve trunk as well as the end-organ.

I know that that is a left-handed question, but I think it is terribly
important and any light which Dr. Riley may throw on it will be very

gratefully received.

DR. HARRIS P. MOSHER, Boston, Mass. :

In what percentage of cases has Dr. Riley found that the headaches
are due to our specialty or faults in our specialty? Would he be kind

enough to tell us what he thinks the facts are in connection with head
ache actually due to causes found in our specialty.

DR. GORDON BERRY, Worcester, Mass.:
I would ask one question: as to a differentiation between morning

and afternoon pains and headaches, and the causative factors in each.

DR. HENRY A. RILEY (in closing) :

In regard to the direct stimulation of end organs, the majority of
such structures are so situated that they can accept some sort of a

10
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physiological stimulation. They are disposed principally in surfaces
or fascial planes or in the case of blood vessels they consist principally'
of bulbs which lie in the walls of the blood vessels or from annular

loops which surround the blood vessels. I think it is quite clear that
these end organs are stimulated by processes or factors coming into
contact with surfaces or by forces which produce distention or con

traction of blood vessels.
In regard to the sinuses, the end organs are, as I understand them,

structures situated in the mucous membrane or close beneath the mem

brane in the underlying supporting tissue. Whether the headache is

produced by intrasinus pressure, by toxic processes or by direct irri
tation of the end organs by this material contained in the diseased

sinus, I do not know. I imagine that both processes may be active
under varying conditions.

I have no explanation for the situation presented by the apparently
contradictory appearance of a mucous membrane and the symptoms
of headache. There is no appearance of any thing being at fault in
the mucous membrane. I believe it'is either a mechanical or a chemical

process affecting an end organ which is capable of receiving that partic-
ular type of stimulus.

.

In regard to the percentage incidence of headaches from rhinological
factors, unfortunately I have no answer at all. Our material, either
in the clinic, in the hospital orin private practice, is pretty well screened
out before it comes to us. The majority of cases which we received have

gone through the diagnostic mill and in that process the nose, sinus,
eye cases and so forth have been eliminated; most of the material we

get is neurological material, either organic or psychogenic in character.
The only way, I imagine, that any such figures could be reached would
be to go through the admission and diagnostic files of a large general
clinic, taking every case that presented the symptoms of headache and
then following it to its last ultimate diagnostic destination. Only
in this way could the definite statistical differential grouping be deter
mined.

I have had no experience with morning and afternoon headaches.
The only phenomenon that is at all comparable to that is the varia

bility which is found in patients with cerebro-arteriosclerosis where
there is a very material alteration in times of the day when patients
feel badly andwhen they have their headaches. Whether that would
be applicable to the question asked, I do not know.

I have appreciated this opportunity of speaking before your Asso
ciation and I thank you for your very kindly reception and discussion.



CONGENITAL TRACHEO-ESOPHAGEAL FISTULA, WITH
OUT ATRESIA OF THE ESOPHAGUS

CASE REPORT, INCLUDING DESCRIPTION OF PLASTIC CLOSURE.
CURE

CHARLES J. IMPERATORI, M.D.

CONGENITAL tracheo-esophageal fistulee are not common in
their occurrence. This is fortunate, for rarely does the child live

longer than a month after birth, usually succumbing within a few

days. This condition is invariably accompanied by esophageal
atresia, either above or below the stricture.

The fistula, that was found and eventually closed in the patient
considered in this report, was about! inch long and located in the

party wall of the trachea and esophagus. It was opposite the ends
of the 3d, 4th and 5th tracheal rings. It was slit-like in appear
ance and a trifle to the left of the sagittal plane.

At the beginning of the act of swallowing, it was closed, but as

the larynx receded there was a dilatation of the opening which
could be seen from the tracheal side. There was a partial dia

phragm of muscle and mucous membrane on the esophageal side,
so that when the fistula dilated, the posterior wall of the esophagus
could not be seen. The opening on the trachea side was lower than
the esophageal side. Figure 1 (schematic drawing showing tracheo

esophageal fistula) will show this. There were spastic reactions
of the pylorus and cardia. For a time, most of the treatment was

directed toward dilatation of the cardia, both by antispasrnatics,
sedation and mechanical dilatation. Also an abdominal operation
for the relief of the pylorospasm was done but with no apparent
benefit.

Embryologic and Etiologic Consulerations.t The esophagus and
trachea are developed as an outgrowth from the entodermal ali

mentary canal. The first step in the development of the pulmonary
system is a pouching of the ventral wall of the esophagus through
out its entire length. The ventral wall or groove deepens until
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its edges finally meet and fuse. In this manner, the groove be- ,

..

comes a tube which is separate from the esophagus, beginning at

the gastric end and extending toward the pharynx. This separa
tion is not complete, however, until a bifurcation takes place
which is the pulmonary portion below. The tube above does not,
as yet, separate. At first, the invagination consists of entoderm,
but later fuses with the mesoderm. The trachea is the elongated
stalk of the pulmonary system. At an early period, two dorso
ventral ridges appear at the junction of the trachea with the

esophagus.
Kribel and Mall;' Reitter," Holderman," Kreuter' and Krauss,'

are in agreement that the cause is an interference of mesoderm
with entoderm at the site of the fistula.

The fusion of the tracheo-esophageal septum differentiates the

esophagus and trachea into two separate structures. Failure of
this development results in these anomalies. However, most of
these fistula- of the esophagus are just above the bifurcation of the
trachea, for that is the last place to fuse in the development' and
differentiation of the trachea and esophagus. Mostly all. the case

reports" have other defects present such as atresia of the esophagus,
absence of the esophagus, pouches of the esophagus above or below
the bifurcation of the trachea, double esophagus, Imperforate' anus,
double uteri, deformities of the phalanges, an anomalous right
subclavian artery arising from the descending aorta, abnormalities
of the hand, heart and extra ribs.

Rosenthal" concludes that the development of the anomaly
seems to rest on the early fundamental change in the entodermal
cells that give rise tothe esophagus and not on primary concomitant
abnormalities. This change may be genetic.

MacKenzie" states that "the same male occasionally produces a

similar deformity in the offspring of different females .. There is
no instance on' record in which the same female has, by different

.
.

males, given birth to infants with a similar deformity."
In giving a detailed report regarding a child with a two pouch

type of deformity of the esophagus, he relates about a father whose
children, by two different wives, had similar deformities and both
children died within nineteen days.

All the case reports of Holderman, .Mathien and Goldsmith,"
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Reitter, Rosenthal, Plass," Kasselbohm and Schreiber,'! Mc
Namara and Lytle" and many others, describe lesions of the esoph
agus with fistula into the trachea in the neighborhood of the bifur
cation of the trachea and with an accompanying malformation of
the esophagus.

One of the early case reports found in the literature is cited

by McClellan and Elterich" and dated 1696.

Up to 1917, Plass, who reviewed the subject thoroughly, found
204 cases.

Reynolds and Morrison'! placed the number at 214, in 1921.
In 1922, Steffen and Willard each reported a case, making 216.
McClellan and Elterich added a case and then Holderman=

reported another case, so that by 1927, 218 cases had been reported.
O'Hare, in 1933, reported a case and brought the number up to

281.

Rosenthal, in 1937, reported 3 cases.

The rarity is probably due to faulty diagnosis, as shown by
Brenneman, and cited by Holderman.

There are probably 300 such cases reported in the literature." 17

However, there have been few case reports, if any, with the
fistula high up and without atresia or deformity of the esophagus.
This type of tracheo-esophageal fistula must, indeed, be a rarity.

'I'erracol," in his very comprehensive treatise on Diseases of the

Esophagus, considers this type of deformity very rare.

'The following history was submitted by Dr. Raymond L. Sippel,
the child's father:

"Robert R. Sippel.
Date of birth: September 23, 1931.
Birth weight: 5! pounds (premature).
Weight as of September, 1937: 34 pounds.
Present weight as of April, 1939: 44 pounds.

Past History. Difficult feeding case since birth; could only tolerate
thick feedings. Atropine sulphate started during the first few weeks
of life.

Bronchopneumonia at age of six months (probably aspiration).
Bronchopneumonia at age of two years.

Bronchopneumonia at age of five years.
Sleep always disturbed because of cough.
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Laparotomy in 1936. Division of adhesions across pylorus which
,

. were causing retention of food. This consisted of a single adhesion
about the width of a match stick which stretched tightly across the

pylorus. A gastro-intestinal x-ray series showed a four-hour retention.

Compared with a previous series done the year before, there was a

decided delay in the emptying time.
Dilatation of Esophagus. Dilatation of esophagus (cardia) was done

four times by Dr. Louis H. Clerf, Jefferson Hospital Annex, Phila

delphia, in 1936.
The difficulty in retaining food became greatly aggravated at this

time; he would swallow a certain amount of food or liquid, and after
a few minutes, the entire amount, together with an extremely large
amount of thick tenacious mucus, would be regurgitated; this was
not accompanied by nausea. The child would immediately return to

the table and attempt to eat again, after which the same process would
be repeated.

There were intervals sometimes as long as ten to fourteen days when
a great deal of food would be retained. It was because of this regurgi
tation that he was taken to Dr. Clerf in Philadelphia.

The dilatations by Dr. Clerf did seem to improve him but they were

very exhausting. At this time he was four and one-half years of age
and weighed between 25 and 30 pounds, so in spite of Dr. Clerf's
advice they were discontinued after the fourth dilatation.

,Tonsillectomy. This was done in 1937.
-

Dilatation of Esophagus. Dilatation of esophagus was performed
twice by Dr. Girard F. Oberrender of New York, in October, 1937.
At this time, the symptoms which had not been too marked became

greatly exaggerated, and for three days he retained practically no food
or liquids. He was then admitted to the New York Hospital under
the care of Dr. Oscar M. Schloss. After a gastro-intestinal x-ray
series and further study, he was referred to Dr. Oberrender at Lenox
Hill Hospital. At that hospital, he was esophagoscoped twice under
avertin anesthesia, which had to be reinforced by general anesthesia.
It was then . decided to adopt the procedure of having him swallow
a long string on which to thread a bougie; the string to guide the bougie
through the esophagus.

.

A short time, after beginning the swallowing of the string, he did
not do well although he continued to swallow the string until 12!
yards had been swallowed. No food or liquids were retained and cough
became very annoying. In the meantime, the nurses' notes state that
2 yards of string were recovered from the rectum. This excess string
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was cut off with a scissors. He was taken home; became progressively
worse, coughing almost continuously and retaining no food and prac

tically no fluids.
This continued for three days, when he was seen by Dr. Daniel S.

Cunning of New York, who made a tentative diagnosis of abscess of
the lung. He was admitted to the Manhattan Eye, Ear and Throat

Hospital on November 4, 1937, and further examination disclosed
a piece of string in the larynx.

LCll"yn;><

Fold ofmucous membrane

FIG. I.-Schematic drawing showing tracheo-esophageal fistula.

On November 5, 1937, attempt to remove this string resulted in
sudden asphyxia and an emergency tracheotomy was performed by
Dr. Cunning. He was immediately taken to the Bronchoscopic
Room and 9t yards of string removed from the right bronchus by
Dr. David Jones. The remainder, 44 inches, was removed five days
later by Dr. Jones. The entire amount of string removed measured
10 yards and 26 inches.

The patient was discharged from the hospital on December 27,1937.
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During all this time, he was unable to swallow any food or liquids
and was fed by means of a Levine tube. In spite of his acute illness,
'he was gaining weight due to a high-caloric diet and good nursing care.

The patient was admitted to the Chevalier Jackson Bronchoscopic
Clinic at Temple University Hospital on February 5, 1938. He was

acutely ill: temperature of 104 0; coughing almost continuously and

expectorating more than a pint of sputum a day. The. physical signs
were those of a bronchopneumonia or an acute tubercular process.
The acute condition gradually subsided and his temperature finally

FIG. 2.-Roentgenogram showing ureteral catheter passed from the larynx through
the fistula into the esophagus.

reached 99°. Although the diagnosis of tuberculosis had been made,
Dr. Cunning .insisted on the patient being bronchoscoped, and on

February 16, .this was done.
.

At bronchoscopy, done by Dr. C. L. Jackson, a large tracheo-esoph
ageal fistula was found. This was later substantiated by x-ray findings;
It was localized at about the level of the 5th tracheal ring. He was

discharged from Temple University Hospital on February 24.
He was at home about two weeks when another acute broncho

pneumonia (aspiratory) caused his parents to seek immediate aid.
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He was readmitted to the Manhattan Eye, Ear and Throat Hospital
on March 10, 1938, under the care of Dr. Charles J. Imperatori.

FIG. 3 FIG. 4

FIG. 5 FIG. 6

FIG. 3.-Tracheo-esophageal fistula exposed. Tracheal walls retracted. Retrac
tion inverts the posterior tracheal wall and the fistula into the lumen of the trachea.

FIG. 4.-Elliptical incision encircling fistula. Shaded area shows undermining
of tracheal mucosa. Freshening of edges of fistula with denudation of adjacent
mucous membrane.

FIG. 5.-Party-wall including submucosal tissues sutured together burying fistula.
Tracheal mucosa as yet not sutured.

FIG. 6.-Tracheal mucosa being approximated,

After the acute condition subsided, Dr. Imperatori was successful in

passing a ureteral catheter through the tracheal fistula and into the
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stomach. An x-ray was the� taken with the catheter in place so that
the presence of the fistula was proven and more accurate localization
obtained. (Fig. 2.)

FIG. 7 FIG. 8

FIG. 9

FIG. 7.-Rerriains of fistula exposed. Purse-string suture inserted in esophageal
wall after denudation of edges of fistula.

.

FIG. 8.-Suture drawn together and purse-string suture placed in tracheal mucosa.

FIG. g.-Suture drawn together showing some deformity of posterior tracheal wall.

He was operated by Dr. Imperatori on March 18, 1938 for closure
of the fistula. He was still unable to swallow food or fluid after this

operation, and on May 11, 1938 .. a second operation was performed.
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While at the first operation, the fistula was found to be about! inch
in length, the second time it was of such size as only to admit a small

probe. The remaining fistula was closed with a purse-string suture of
chromic gut and then a second purse-string suture invaginating the
first layer of sutures.

The tracheotomy tube was not inserted at the second operation.
Since then the child has been able to eat and swallow liquids and

solid food. The only difficulty experienced is that the process of eating
is slow; he may still have some cardiospasm, but the tracheo-esophageal
fistula has been entirely closed."

COMMENT. Diagnosis originally that of cardiospasm and pylor
ospasm, and definitely 'confirmed diagnoses of many attacks of

bronchopneumonia. These were, undoubtedly, aspiration pneu
momas.

X-ray of chest, from repeated attacks of food aspiration, were

confusing. This, coupled with high temperature and emaciation,
suggested a diagnosis of tuberculosis.

'Tracheoscopy revealed the fistula into the esophagus.
The accident of the string swallowing, �nd its removal, was a

near tragedy. The severe coughing, following the swallowing of
the string, should have suggested the possibility of its being in
the trachea. When told of this, I ventured that the string had
been looped in the larynx, although in a general discussion, it was

suggested that a fistula might be present. The type of fistula was

slit-like and it is possible that there was sufficient sphincteric action
of the upper fibers of the cricopharyngeus muscle, or the stretching
of the tissues during the act of swallowing, to keep the fistula closed
most of the time (see Fig. 9). It would appear that after the

"string swallowing" with regurgitation of the string through the
fistula into the respiratory tract, there was sufficient disturbance
of the fistula that its sphincteric action was lost. There was,

undoubtedly, at times a severe degree of cardiospasm.
The first operation to close the fistula that was done on March 18,

1938, and as shown in the Figures 3, 4, 5 and 6, was done with the
idea of not causing any change in the trachea or esophageal lumen.
It was almost a success.

The second operation, 'Figures 7, 8 and 9, was done May 11,
1938, and the remaining fistula was so small that a purse-string
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suture could be used, without danger of lessening the tracheal
lumen. It is possible that had chromic catgut been used at the
first operation, the results would have been successful. Silk was

used. Three.of the five silk sutures were recovered at the second

operation.' The cardiospasm symptoms have disappeared.
It is now one year postoperative, and the boy has gained .10

.pounds in weight and grown 2 inches in stature.
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, DISCUSSION
.

DR. LOUIS H. CLERF, Philadelphia, Pa.:
I wish to congratulate Dr. Imperatori for a fine bit of plastic surgery.

Secondly, I think the subject of this dissertation should be congratu
lated because of his survival, when one recalls the large number of

physicians with whom he made contact.

My connection with this case dates back to October, 1936, when I
was consulted because of disturbances in swallowing. The roentgen
studies made by Dr. Manges exhibited a definite cardiospasm with
some dilatation of the esophagus. Dr. Manges made a diagnosis of

cardiospasm. I expected to corroborate the diagnosis, but was unable
to pass a 7 mm. esophagoscope through the hiatus esophagus into the
stomach, as I should have been able to do in a five-year-old child with
cardiospasm. Definite resistance was offered to the tip of the tube
at the level of the hiatus. A 5 mill. esophagoscope too, would not

pass; but a 4 mm. did pass into the stomach. While a diagnosis of

cardiospasm was made there undoubtedly were some peri-esophageal
changes. Nothing was observed within the esophageal lumen to suggest
a cause.

At about that time my connection with the case terminated as the

young man was able to swallow somewhat better. The question arising
in my mind is, is this a congenital lesion? As Dr. Imperatori has indi
cated the common site of congenital fistula is in the region of the bifur
cation of the trachea, at times slightly above, and at times below. I
never heard of a case where the fistula was at this high level and I am

'curious to know whether anyone can give us any additional light.
Probably Dr. Imperatori can advise us whether this actually is a

congenital or an acquired lesion.

DR. CHEVALIER L. JACKSON, Philadelphia, Pa.:
The things I would like to say are similar to those already said by

Dr. Clerf. We all want to congratulate Dr. Imperatori on the successful
as well as beautiful procedure he carried out in closing this fistula and,
secondly, I had also intended to congratulate the very courageous,
cooperative and intelligent little patient.

I would like to say just a word also about my endoscopic experiences
in the case. Like Dr. Clerf, I first did an esophagoscopy since our

attention was from the beginning called to the esophagus. I saw no

fistula at the first examination and my impression was that there was

a stenosis, so-called cardiospasm, at the lower end of the esophagus.
Perhaps the reason we finally hit upon the diagnosis of tracheo-esoph-
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ageal fistula was that at this stage of the case the broncho-pulmonary
side of it was much more in evidence than earlier. The boy had devel

oped, as his most conspicuous symptom at this time, a cough; and the

findings on physical and x-ray examination of the chest showed rather
marked changes in both lung fields. Therefore we decided to do a

bronchoscopy. On passing the bronchoscope through the glottis,
of course we found ourselves almost at once in the esophagus. The

bronchoscope slipped in very easily. Dr. Sippel and Dr. Cunning
were both present at the time and they will recall that I thought
perhaps the bronchoscope had slipped off to the side of the arytenoid
and into the esophagus. But in order to make very sure, I withdrew
the bronchoscope and introduced it again, exposing the larynx very

plainly to the view of all of us, and then passed the bronchoscope in

very slowly through the cords. I could definitely see the fistula. I
could see especially well the mucosa-covered lower border of the fistula,
which was constituted by ·the party wall between the trachea and

esophagus. We felt the diagnosis was quite definite, but then proceeded
with special x-ray studies in order to have graphic records, and we

succeeded in visualizing the fistula in films. I advised that the fistula
be closed. I felt that it was possible for it to be closed because of the
fact that it was high enough to permit approach through a tracheotomy
and to make the danger of mediastinitis less than it would have been
in the case of a fistula at a lower level-but I was most delighted that
closure was so successfully accomplished by Dr. Imperatori.

PRESIDENT WOOD:
Dr. Imperatori, this child was given barium to swallow, wasn't he?

Why did not that go through the fistula in to the trachea?

DR. FLETCHER D. WOODWARD, Charlottesville, Va.:
I have nothing to add here except to compliment Dr. Imperatori

on probably the first case of this kind that has ever been successfully
treated.

In regard to the diagnosis, he showed a very unique slide there in
which he had passed a bougie through the trachea into the esophagus
and having some slides here for another purpose and recalling a case

in which this method was used in diagnosis, I am showing this slide.

However, this happens to be a case of carcinoma in which a tracheo

esophageal fistula was present with the opening at the level of the
bifurcation. But in order to work out the details of this condition,
we did pass a radio-opaque ureteral bougie through the fistula and
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down to the esophagus, which gave considerable additional information
as to the location and the nature- of this particular type of fistula.

This slide shows the bougie passing down the trachea, the fistula
located at the level of bifurcation, and then passing readily through on

down to the stomach. That was of some help to the thoracic surgeon
when he attempted the operation on this esophagus.

DR. MERVIN C. MYERSON, Brooklyn, N. Y.:

I, too, want to add my congratulations to Dr. lmperatori and to

the patient and his father.
I rose to say that about twelve or thirteen years ago, Dr. Porter P.

Vinson, then of the Mayo Clinic, advocated as a test for tracheo

esophageal fistula the swallowing of a string, which in the presence
of a tracheo-esophageal fistula would go down to the site of the
fistula on the esophageal side and wind itself around the party wall.
I have seen that twice in tracheo-esophageal fistula due to carcinoma.

DR. CHARLES J. lMPERATORI (in closing):
I certainly do' congratulate the number of physicians that handled

this child and still the child is here to demonstrate himself. Dr. Sippel
has told me that this child has had three different gastro-intestinal
series and previous to the time of the closure of the fistula.

I do not question the diagnosis that there was a cardiospasm. The
child had a pylorospasm and was operated upon and apparently for
the time being he seemed to be a little bit better. The manipulation
.of the operation did something that permitted him to swallow a little
bit better. I do feel that his symptoms of cardiospasm are very, very
definite.

Professor Terracol in his book on the esophagus has definitely pointed
out in an illustration that there is such a type of fistula.

Regarding the tracheoscopy done by Dr, Jackson, I feel that that
was the turning point in this child's life. He discovered the fistula into
the esophagus. Also for the suggestion that was made at rather an

informal discussion at the New York Laryngological Society by Dr.

McCullagh. I was very fortunate that evening in being the presiding
officer and I was asked several questions regarding why this string
appeared in this child's trachea, and so on. I felt the reason that occur

red was that the string had been regurgitated from his esophagus. That

is, because of the anchoring of it in the lower intestinal tract, the loops
of the string had been regurgitated from his esophagus into his trachea,
through his larynx. But it did not occur to me, and I did not agree
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with Dr. McCullagh in his explanation of the possibility of a fistula.
,

.Of course, I agree with him entirely now.

This child had symptoms of regurgitation from birth and many
attacks of bronchopneumonia. I feel that my explanation of this valve
like arrangement is the one that is the answer to his fistula, and that
the string going through the fistula and being pulled upon both from
below by the peristaltic action, of the intestinal tract, pulled by the

bronchoscopies and pulled by Dr. Cunning, who found the string and
the looping of the string in the trachea, all may have in some way
disturbed this sphincteric action so that it was more easily seen. But
this whole area was definitely epithelialized. This was not an artefact.
This was not a puncture wound. This was definitely an epithelializa
tion canal that went from the trachea into the esophagus.

I saw the fistula. I also had the good fortune to have standing by at

the time of the operation, Dr. Buckley, who gave me much moral support
in these two operations, and Dr. Cunning. They both saw this fistula
and we could not see the esophagus because of this trapdoor-like arrange
ment on the esophageal side. I think this is the answer, Dr. Wood,
to his various attempts at swallowing barium previously, which never

appeared in his trachea.
I did not know of Dr. Vinson's experiment, excepting as it should

be considered an experiment, regarding the swallowing of string and

demonstrating a fistula in the esophagus. That, of course, is because

they are lower fistulse as a rule and they are carcinomatous.
i feel that the further treatment of this child should be hydrostatis

dilatation of the cardia, and I hope eventually that we can say cure,
also from the standpoint of his esophagus.



THE LOCAL RESULTS OF TONSILLECTOMY AND ITS
INFLUENCE ON SURROUNDING TISSUES

EDWARD H. CAMPBELL, M.D.

THE problem of recurrence of tonsil tissue following tonsillec

tomy is one that has received much consideration in the past. In

spite of many articles drawing attention to the local results of this

operation and investigations to reveal the causes of recurring tonsil
tissue, tonsillcctomizcd patients are constantly returning to us,
not only unimproved symptomatically, but with throats showing
the signs of incomplete and poorly performed operations. It is
true that the surgery on many of these patients has been performed
by general practitioners, general surgeons and at times pediatricians,
but many of them have been done by the specialist in otolaryngol
ogy. It is my purpose in this presentation to reveal the results
of a statistical study of tonsillectomized persons as regards the
recurrence of tonsil tissue, injury to the faucial pillars, hypertrophy
of pharyngeal lymphoid tissue and to draw a comparison of results
obtained by the practitioner and the specialist. No attempt will
be made to evaluate results from the symptomatic viewpoint and
the usual review of the anatomy and theories of physiology of the
tonsil will be omitted.

Method of Investigation. During the years of 1936, 1937, and

1938, 887 girls entering the freshman class at the University of

Pennsylvania were examined by me in the Student Health Depart
ment. Their ages ranged from eighteen to twenty-one years.
The throat examination consisted in a careful inspection of the
tonsils or the tonsil faucre, with tongue well depressed and using
the pillar retractor when necessary, the posterior pharyngeal wall,
the palate and faucial pillars. In those who had had a tonsillectomy
performed, 621 in number, note was made whether or not lymphoid
tissue was present in the tonsil faucee. If so, the amount and char
acter of this tissue was observed and recorded. In 153 of the tonsil
lectomized students in addition to a study of the tonsil faucee, the
amount of scarring of the tonsil pillars, faucse and palate and the

11
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amount of pharyngeal lymphoid tissue was noted. In this latter

group it was also recorded whether the patient had the operation'
performed by the family doctor or a specialist.

When remnants of tonsils were found they were divided into
two classes: non-infected and infected. If the remnant appeared
to be simple non-inflamed lymphoid tissue without observable

crypts containing exudate or without showing signs of being 'par
tially obscured by scar tissue, it was classified as non-infected. If
the remnant showed signs of chronic inflammation, or if there were

crypts containing exudative material, or if they were embedded
and partially covered by fibrous scar, it was classified as infected.

A small amount of lymphoid tissue in the pharynx was not con

sidered abnormal, but an excessive amount was recorded. A com

parison was drawn between the condition of the throat when the

operation had been performed by a specialist, and when it had
been performed by the family doctor. Minor scarring of the pillars
and fossre were not recorded, but only those which showed asym

metry of the palate arch, distortion of the palate by fibrosis,' loss
of portions of the pillars or considerable fibrous scar in the tonsil
fossa.

Results Obtained. The accompanying tables give an outline of
the results obtained from this investigation. Only 30 per cent of
the 887 students examined had not had their tonsils removed. Of
the 621 students who had been operated 77.3 per cent showed tonsil
remnants in the fossee. Of these, 66.6 per cent were placed in the
class of non-infected remnants and 10.6 per' cent in the class of
infected remnants.

'

In the group of 153 students who underwent
more detailed investigation, 54.9 per cent were found to have excess

lymphoid tissue in the pharynx and 22.8 per cent showed scarring
of the palate, pillars or fossa, Of these 153 patients 67.3 per cent

had been operated by an otolaryngologist and 28.7 per cent by the

family doctor. Of the 103 students who had been operated by a

specialist 74.7 per cent showed tonsil remnants, 14.5 per cent showed
scars and' in 25.3 per cent the fossee were free of lymphoid tissue.
Of the 44 students operated by the family doctor 79.5 per cent

showed tonsil remnants, 40.9 per cent showed scars and in 20.5 per
cent the fossee were free of lymphoid tissue. One hundred per
cent of the 21 students who had been operated under four years
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of age showed remnants of tonsil tissue in the fossre ; 73.4 per cent

of the 94 students who had been operated between four and ten
years of age showed lymphoid tissue in the fossre ; and 96.1 per cent

of the 26 students operated over ten years of age showed recurrence

of tonsil tissue in the fossse.

TABLE I.-RESULTS OF THE EXAMINATION OF THE THROATS OF GIRL STUDENTS AT

UNIVERSITY OF PENNSYLVANIA.

Year Examination made Total
,------____"...________-----.

1936 1937 1938

No. of girls examined 430 . 241 216 887
Age range at time of examination 18 to 21 18 to 21 18 to 21 18 to 21
No. who had not had tonsillectomy 144 59 63 266
No. who had tonsillectomy 286 182 153 621
No. operated with non-infected

remnants 192 124 98 414
No. operated with infected remnants 22 29 15 66
No. operated with Iossee free of tonsil

tissue 69 26 46 141

TABLE 2.-RESULTS OF DETAILED STUDY OF 153 GIRL STUDENTS EXAMINED IN

1938 WHO HAD HAD TONSILLECTOMY
No.

Under four years of age
Between four and ten years of age
Over ten years of age .

Twice
At doubtful age
By a specialist (Otolaryngologist)
By family doctor .

Showing scarring of palate, pillars or fossre
Showing excess lymphoid tissue in pharynx
By a specialist showing remnants

By specialist showing clean fossee
By a specialist showing scars

By family doctor showing remnants

By family doctor showing clean fossre
By family doctor showing scars. . .

Under four years of age showing remnants
Between four and ten showing remnants
Over ten years of age showing remnants

operated
21
94
26

7
8

103
44
35
84
77
26
15
35

9
18
21
69
25

Statistics and Opinions on the Recurrence of Tonsil Tissue
Obtained from the Literature:

In 1923 Grichter and Pearlman' found that in 25 percent of their
cases lymphoid structure was demonstrable in the tissues taken from
the margins of the recently operated tonsil bed.

Baum'' stated that the recurrence of lymphoid tissue in the tonsil
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fossre is not due entirely to faulty technique, as there is extracap- ,

. sular lymphoid tissue in the tonsillar fossre, in the pillars, in the

plicse and between the base of the tongue and the tonsil.

TABLE 3.-SUMMARY OF RESULTS OF STUDY IN PERCENTAGES

887 Students examined who had not had tonsillectomy .

887 Students examined who had had tonsillectomy .

Those operated (621) whose fossse showed remnants.
Those operated (621) whose fossee showed non-infected remnants
Those operated (621) whose fossee showed infected remnants
Those operated (621) whose fossse showed no remnants .

153 Students operated who showed excess lymphoid tissue in pharynx
153 Students operated who showed scarring of palate, pillars or fossee .

153 Students operated by a specialist (Otolaryngologist)
153 Students operated by family doctor
103 Students operated by a specialist showing tonsil remnants.
103 Students operated by a specialist showing fossee free of tonsil tissue
103 Students operated by a specialist showing scars .

44 Students operated by family doctor showing tonsil remnants
44 Students operated by family doctor showing fossee free of tonsil tissue
44 Students operated by family doctor showing scars
21 Students operated under four years of age who showed tonsil remnants
94 Students operated between four and ten years of age who showed tonsil

remnants
26 Students operated over ten years of age who showed tonsil remnants .

Per
cent

'30.0
70.0
77.3
66.6
10.6
22.7
54.9
22.8
67.3
28.7
74.7
25.3
14.5
79.5
20.5
40.9

100.0

73.4
96.1

Others, such as Spake," McMurray;' Long,' Roberts" and Pierce"
have noted the recurrence of tonsil tissue in various parts of the
fossre after apparently complete enucleation.

Leshiri and Pearlman" examined microscopically 155 sections
of the plica triangularis, plica supratonsillaris and plica retroton

sillaris and found lymphoid tissue in practically 50 per cent of all
the sections.

In a study of the end-results of tonsil and adenoid operations in

children, Elizabeth Nesbit" examined 1138 operated cases. There
was noted scarring of the faucial pillars in 753 cases. The palate was

scarred and drawn tightly across the fauces in 3 cases, The
uvula had been removed in 7 cases. Distinct lymphoid nodules in
the postpharyngeal wall was present in 463 cases and the lymphoid'
tissue in the lateral pharyngeal bands was hypertrophied in 473
cases. The whole picture showed the tendency to compensatory
hypertrophy of the lymphoid tissue in the oropharynx.

Epstein-? made careful observation of 540 children between the

ages of two and thirteen years before and at intervals for two years



CAMPBELL: LOCAL RESULTS OF TONSILLECTOMY 165

after tonsillectomy and adenoidectomy. Of these, 336 showed

hypertrophied lymphoid tissue. This tendency to hypertrophy was

especially evident in children under four years of age and least
evident in those over ten years of age.

Miller!' reported tonsil tissue, in varying amounts having been
left unknowingly or regenerated in 21.8 per cent of 133 tonsil
lectomies. In every instance but 2 the tissue was at the base or

near the base of the fossa.

Regarding the incidence of tonsillectomy Glover" states that
it has been estimated that this operation forms one-third of the
number of operations performed under general anesthesia in the
United States.

<

Cunningham" found that one-third of 12,530 young white
women students who entered the University of California between
1920 and 1929 had had an operation for the removal of tonsils.

Paton" noted that 42.9 per cent of 424 girls between the ages
of thirteen and fifteen years who were examined on admittance to

a boarding school, had had their tonsils removed.
Clark" examined 143 patients who had so-called tonsillectomies

and found 59 of this number with tonsil stumps.
In a study of 167 operations for the removal of tonsils and

adenoids Bradley" reported that in only 18 per cent was complete
eradication performed. He quoted Coues as having found 30 per
cent of tonsillectomized children suffering from chronic tonsillar

hypertrophy.
Rhoads and Dick" examined 403 nurses entering training at

Presbyterian and Cook County Hospitals and found fairly large
pieces of tonsil tissue remaining in the throats of 73 per cent of
those who had had tonsillectomy. These authors investigated the
bacterial count in tonsils and tonsil stumps and found that the

stumps harbored more pathogenic bacteria per gram than tonsils
removed for the first time.

COMMENT. The noteworthy feature of the results obtained by
this investigation is the extremely high incidence of recurrence of
tonsil tissue following tonsillectomy. When the tonsil fossse of

only 22.7 per cent of 621 persons who had a tonsillectomy per
formed, are found free. of tonsil tissue it cannot help but reflect
discredit on the operation and the operator. Furthermore when
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we consider that there was recurrence of tonsils in 74.7 per cent

. of 103 students who had been operated by an otolaryngologist,
we can look for criticism of not only the operation but of our speci
alty itself. This figure of 74.4 per cent of recurrences in operations
performed by the specialist does not compare well with the 79.5

per cent of recurrence in 44 tonsillectomies performed by the family
doctor. This should emphasize the statement made a few years
ago by Holding.t" He said that the general surgeons' and general
practitioners will continue to perform tonsillectomies until the

majority of otoloaryngologists justify their specialty by performing
better operations. Since the investigations of electrocoagulation
of the tonsils by Shambaugh, Dougherty and Yonker-" and more

recently by Yonker;" we have come to look upon electrocoagulation
of tonsils as unsuccessful, chiefly because of failure to completely.
eradicate this tissue, but unless our figures for complete tonsillec
tomies can be materially improved the exponents of electrocoagu
lation will have considerable basis for criticism of our surgical
methods.

What reasons can be found for such high incidence of recurring
. tonsil tissue. Probably the greatest reason is the inefficiently

performed operation-that is, the tonsil is incompletely removed,
a remnant being left in the. fossa usually in the lower pole. Why
is a remnant left in such a high percentage of cases? The chief
factors concerned in this are the following: (1) Improper admin
istration of the anesthetic; (2) inadequate illumination of the opera
tive field; (3) unskillful assistance at the operation; (4) imperfect
inspection of the fossre. All surgeons who perform many tonsillec
tomies have eventually reached the conclusion that the completely
successful tonsillectomy is not the easy or minor operation that is
so commonly thought and is dependent for its success on the factors
above mentioned. Unless the child is in the proper stage of anes

thesia with .the tongue relaxed and the gag reflex abolished, it is

extremely difficult to make the proper dissection of the tonsil and
a careful search for remnants. The proper stage of anesthesia

applies particularly in the removal of adenoids. It is important
also to have strong illumination or a tonsil remnant will often be
left in the lower pole. Of great importance is proper assistance at

the operation. It is my opinion that for a good tonsillectomy more
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skillful assistance is required than for probably any other operation
in our field. In particular, the efficient use of the tongue depressor
and the suction tip to properly expose the operative site is so neces

sary for good work. Incomplete or careless inspection of the oper
ated area is the reason for the recurrence. Proper anesthesia, illum
ination and assistance are the important factors in detecting small

pieces of lymphoid tissue that may have escaped the surgical
technique.

.

In addition to the inefficiently performed operation, there are

other factors concerned in the recurrence of tonsil tissue. Among
these can be mentioned (1) the possibility of regrowth of lymphoid
tissue, even though the tonsil has been completely removed; (2)
proliferation of a lymph node in the fascia covering the tonsil

fossa; (3) hypertrophy of the lymphoid tissue in one of the plicre
which may have been intentionally left; (4) extension of the lingual
tonsil into the lower pole of the fossa.

It has been thought at times that the recurrent tonsil may have
been a newgrowth of lymphoid tissue in a fossa in which the tonsil
has been completely removed. This seems very unlikely and it is

.

probable that a tonsil completely removed with its capsule is
never replaced by an actual newgrowth of lymphoid tissue.
Roberts" claims that lymph nodes exist in the fascia which often
lines the fossa after tonsillectomy and these may hypertrophy and

partially fill in the fossa with lymphoid tissue. He further states
that a chain of lymph nodes, situated behind the posterior pillar,
occasionally undergo. hyperplasia and show in the free border and
anterior surface of the posterior pillar. Experimental work by
Leshin and Pearlman" has demonstrated the existence of lymphoid
tissue in the plica triangularis, plica supratonsillar is and plica
retrotonsillaris. In the past it has been the policy of some opera
tors to intentionally leave these plicre, particularly the plica tri

angularis in doing their tonsillectomies. If this policy is followed
there will be a recurrence of tonsil tissue in the lower part of the
fossa in a very large percentage of cases. The extension of lingual
tonsil tissue into the lower pole of the tonsil fossa following tonsil

lectomy has been noted commonly. There is a tendency for all

lymphoid tissue in the throat to undergo a compensatory hyper
trophy following tonsillectomy and the lingual tonsil hypertrophy
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is often in the direction of the faucial tonsil area and may fill up ,

.half or more of the lower tonsil bed.
In the study of the tonsillectomized students herein reported

some emphasis was given the amount of scarring of the pillars,
Iossee and palate. It was observed that in those operated by the

specialist there was considerably less scarring of these tissues than
in those cases operated by the practitioner. This is only what
should be expected and emphasizes again the fact that the well

performed tonsillectomy is not a simple operation .. Although mild

injury of the faucial pillars usually produces no symptoms more

severe injury may cause considerable postoperative trouble.
Destruction of the posterior pillar may interfere considerably with
the function of the Eustachian tube and the proper control of the
throat in swallowing. It may also cause retractions of the soft

palate which may result in speech defects as pointed out by
Makuen." Very marked injury to the pillars and palate may result
in considerable contraction or even atresia of the nasopharynx.
Scarring in the tonsil fossa- not only distorts the appearance ofthe

throat, but may enclose tonsil remnants and is sometimes the
- basis for postoperative neuroses.

.

Such enclosed tonsil remnants are often a greater menace to the

patient both locally and generally than the original tonsils. It is
not my intention to give any symptomatic comp.arison before and
after the tonsil operation. This has been thoroughly reported by
many writers. I shall only emphasize the point that recurrence

of tonsil tissue and the infection often present in the lymphoid tissue
else'where in the throat which has hypertrophied following the
operation, is often responsible for the continuation of the symptoms
which necessitated the tonsillectomy and often gives more local
discomfort and symptoms referable to a focus of infection than was

caused by the original tonsil.
CONCLUSION. This presentation offers no new solution for the

problem of recurrence of tonsil tissue. The importance of a thor

ough technique. has been emphasized before and is the important
factor in the prevention of recurrences. It is impractical if not

impossible to remove every particle of lymphoid tissue from the
throat and nasopharynx. However, it is possible to remove the
faucial tonsil completely with the plicee, the pharyngeal tonsil"
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and the majority of macroscopic lymphoid tissue in the nasophar
ynx, pharynx and hypopharynx. This should be done with the

greatest care in order that undue scarring of the tissues will not

result. More efficient and careful surgical technique is necessary
if we are to avoid the symptomatic recurrence and the possible
criticism that comes with the return of tonsil tissue.

SUMMARY. 1. Tonsillectomized persons are constantly returning
to us not only unimproved symptomatically but with throats

showing the signs of incomplete and poorly performed operations.
2. A statistical study is made to reveal the results of tonsillec

tomyas shown in the throats of 621 girl students entering a uni

versity during the years of 1936, 1937 and 1938.
3. Of these 621 students who had been operated 77.3 per cent

showed tonsil remnants in the Iossre.
4. A more detailed study of 153 of these tonsillectomized students

showed scarring of the palate, pillars or fossee in a large percentage
of cases and excess lymphoid tissue in the pharynx in the majority.

5. Statistics on the recurrence of tonsil tissue obtained from the
literature are recorded and certain opinions expressed as to the
reason for this recurrence.

6. Factors influencing the efficiency of the operation of tonsil

lectomy and adenoidectomy are discussed in some detail.
7. Other factors concerned in the recurrence of tonsil tissue

are briefly. discussed and explained.
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DISCUSSION

DR. ,GEORGE B. WOOD, Philadelphia, Pa.:
In listening to this paper some unpleasant memories were revived

as far as my personal experience with tonsil operations is concerned.
I had hoped to forget the mutilation of pillars, the leaving of remnants

where they should not have been left, and once or twice the accidental

amputation of a part of the uvula, but unfortunately these things have

happened in my own practice.
I do, however, want to discuss one or two points in Dr. Campbell's

paper. One refers to the definition of the so-called plica triangularis.
Dr. George Fetterolf wrote a very detailed description of the tonsil

anatomy but his concept of the plica triangularis was to me somewhat

vague. There is such a thing as the capsule of the tonsil and this extends
from the posterior pillar outward and anteriorly across the tonsillar
fossa and around in front of the tonsil mas� being firmly attached to
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the edge of the oral mucous membrane where it comes in contact with
the exposed surface of the tonsil. There is a varying amount of mucous

membrane between the anterior pillar made by the palatoglossal muscle
and this attachment of the mucous membrane of the tonsil surface.
In the upper portion of the tonsil immediately behind the line of the
attachment of the mucous membrane to the tonsil is a deep crypt.
In Dr. Fetterolf's description he includes in the plica triangularis the
full thickness of the tissue from this crypt forward. Naturally, there

fore, this would include a layer of tonsillar tissue as well as the capsule.
If, however, we describe the plica as simply a fold of mucous membrane

covering the anterior surface of the tonsil we do not find any deep
tonsillar tissue though there may be a few lymph nodules on the sur

face of the mucous membrane near the inferior pole of the tonsil.
These lymph nodules are visible and if they are present should be
removed at the time of operation though they will cause no more

trouble later on than the lymph follicles seen on the posterior pharyn
geal wall. However, one must recognize that occasionally even the

simple lymph follicles on the posterior pharyngeal wall, on the lateral
folds of the pharynx and the lingual tonsil may act as sources of entrance

for focal infection even after the faucial and pharyngeal tonsils have
been completely removed.

As to the recurrence of tonsillar tissue in the tonsillar f'ossse after

complete removal I believe this is possible though the nodules are

superficial and resemble the lymph follicles on the posterior pharyngeal
wall and do not have pocket-like crypts. Tonsillar remnants that

frequently give rise to a condition almost as bad as when the whole
tonsil was present can be recognized as unremoved areas because they
are usually more or less covered by the scar which has healed over them
and show deep pockets or crypts.



SOME PHASES OF TUBERCULOSIS OF THE LARYNX

MERVIN C. MYERSON, M.D.

OUR present-day understanding of tuberculosis of the larynx
is due to the progress which has been made as a result of the inven
tion of the laryngeal mirror, the roentgen-ray and the discovery
of the tubercle bacillus.

Tuberculosis of the larynx is always secondary to disease of the

lung. When the existence of a primary tuberculosis of the larynx
is claimed, it would be well to take into consideration the fact that
our present-day methods for the detection of pulmonary tubercu
losis are inadequate in some cases to enable us to establish the

lung as the seat of the primary focus.
The method by which the larynx is involved has always been a

subject of controversy. I am strongly inclined to the opinion that
the larynx is invaded by way of the blood stream or lymphatics .

. A lymphatic pathway between the lung and larynx has not yet
been demonstrated. As yet no proof has been offered against the

hematogenous pathway. It is conceivable that transient bactere
mia occurs in the acutely ill tuberculous, for it is under such cir
cumstances that organs other than the larynx are frequently
involved.

In favor of the hematogenous spread are the cases of lingual
tuberculosis in which the location of the lesion is such that sputum
contact does not occur. The fact that there are more larynges
bathed in bacillus-laden sputum which continue uninvolved than
those which become infected is a strong argument against the con

tact theory. The very evident hematogenous type of infection is
seen in the, 'diffusely hyperemic and slightly thickened larynx,
which is caused by a miliary spread.

A series of 1000 successive cases were studied and analyzed.
These cases were seen during the period of five and one-half years
between January, 1933 and July, 1938. Only ambulant patients
were included in this study. The proportion of males to females
was 1.33 to 1. This agrees with the experience of others. Our
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youngest patient was a boy ten years of age, while our oldest was

a man of seventy-six years.
I have arranged tuberculous lesions of the larynx in three groups:

The exudative, the productive and the destructive. The following
classification of pathologic changes is suggested:

A. Exudative} I filt ti
B. Productive

n ra ive

a. Cellular
(1) diffuse or nodular

(2) miliary
b. fluid (edema)

1. Proliferative

Hyperplasia (Pachydermia)
Papilloma
Polyp
Tuberculoma
Perichondritis and chondritis
Fibrosis

C. Destructive
1. Ulceration
2. Necrosis

Our studies indicate that the posterior structures of the larynx
are most frequently involved. This agrees with the findings of
others. The following is an analysis of the lesions encountered in
this study. The tabulations represent the lesions and their dis

tribution, which were found in the larynx at the first examination.
When similar bilateral structures were involved, only one was

counted.

TABLE I.-ANALYSIS OF SOLITARY OR ISOLATED LESIONS

Infiltra- Ulcera- Edema Tubercu- Total
tion tion lama

Interarytenoid space 18 2 4 26 50

Epiglottis 6 17 5 1 29

Arytenoid* 3 5 1 1 10
Vocal process* 1 7 0 0 8
Vocal cord* 5 4 0 1 10
Ventricular band 4 1 1 3 9

* One or both 116
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Very few larynges have the same lesions in the same locations.
I

.
The ten locations in which these lesions may be found are listed
in the following table the tissue changes are represented by cel
lular arid edematous infiltration, ulceration, tuberculoma, epi
thelial hyperplasia (pachydermia), papilloma, polyp, perichondritis,
chondritis, fibrosis and necrosis. These various manifestations are

more likely to occur in certain parts of the larynx than in others.
Moreover, the lesions are likely' to be extensive and diffuse rather
than single and isolated.

TABLE 2.-LARYNGEAL LESIONS AND THEIR DISTRIBUTION (1000 CASES)

Infiltra- Edema Ulcera- Tubercu- Total
tian tian lama

Vocal cords* 223 17 90 11 341
Ventricular bands* 161 58 79 8 306
Ventricle 0 7 0 9 16

Epiglottis+ 134 82 106 2 324
Arytenoids* 202 235 82 5 524

Interarytenoid space 155 28 66 110 359
Vocal process 7 0 55 2 64

Subglottic 0 0 1 0 1
Anterior commissure 0 0 1 1 2
Postcricoid 0 0 2 0 2

. Diffuse hyperemia, 25
Fixation of cord: right, 77;

left, 13; both, 4.

Epiglottis, papilloma, 1 1

Interarytenoid, papilloma, 1. 1
Abscess of arytenoid, 1. 1

Aryepiglottic folds 36 49 7 0 92

2034
* One or both structures

t Ulceration includes necrosis

TABLE·3.-0THER OTOLARYNGOLOGICAL TUBERCULOUS LESIONS IN THIS SERIES

Pharynx 25 Nose 5
Otitis Media 16 Oral Cavity 5
Tongue 13 Palate 2
Mastoiditis 9 Lip 1
Tonsils 7 Zygoma 1

GENERAL 'PATHOLOGICAL CONSIDERATIONS. The larynx is sec

ondarily involved in an individual who has been sensitized to the
tubercle bacillus at the time of the primary infection. Due to a

reactivation of a focus in the lung, the bacilli find their way into
the larynx.

Most authors agree with Ranke,16 Krause;" Rickmann'" and
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Safranek" that localization in the larynx and the consequent tissue
reaction constitutes an allergic phenomenon. This allergy indi
cates a defensive mechanism which is represented in the response
of the sensitized tissues to the presence of the antigen, which is the
tubercle bacillus. The inflammatory reaction inhibits the progress
of the effects of the invasion of the bacilli. In addition to the hyper
sensitiveness or allergic state, the larynx is influenced in its response

by such factors as the age and general condition of the patient.
The involvement is very likely produced by a generalization of

tubercle bacilli in the blood stream, with localization in the larynx.
This usually occurs from an extrapulmonary focus, such as a kidney
or bone lesion, or from a cavity in the lung from which the tubercle
bacilli reach the blood stream by way of the lymphatics.

The cellular infiltration which occurs in the subepithelial tissues

may be localized to a single structure, such as a vocal cord or

ventricular band, or it may be widespread and involve most or all
of the laryngeal structures. If one examines the larynx very early
in its involvement he will frequently see a diffuse and intense hyper
emia, which may ·be localized to one or all of the structures .

. Although there is intense redness, there is no pain. In many
instances the hyperemia disappears and the larynx does not become
involved in what is recognized as a tuberculous process. This

hyperemia is evidence of the early exudative phase and is the earli

est evidence of tuberculosis of the larynx. If one watches such a

larynx daily he will either seen a disappearance of the hyperemia
and a resolution of the pathological process, or he will detect a

beginning elevation and gradual destruction of a localized area

of the epithelium which results in an ulcer. The first is more fre ...

quently the case. At times the progress of the early lesion is so

rapid that the hyperemia is overlooked and the first sign of involve
ment is the ulceration. If the ulceration is seen early, however,
there is usually some remaining hyperemia in the vicinity. In the

region of the vocal processes and on the vocal cords, ulcers fre

quently appear, with little evidence of thickening to denote the
antecedent subepithelial infiltration.

The edematous infiltration is not preceded by a hyperemic
change and is slower in its progress. One can observe the tissues
involved in the edematous infiltration undergoing a gradual thin-
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ning process which represents absorption and resolution, followed

by subepithelial fibrotic changes.
Because it is composed of cartilages which are covered by soft

tissues, some of which are closely related to the supporting struc

tures, while others are separated from them by considerable loose
areolar tissue, the reaction of the laryngeal tissues to injury by the
tubercle bacillus is quite different than that of the lung.

While it is true that the nodular tubercle is the typical tuberc
ulous lesion, it is interesting to note that it is seldom found in the

larynx. In the larynx, as in the lung, the tubercle bacillus calls
forth a specific type of reaction. This is an exudative reaction which

may later become proliferative or destructive. The local reaction
in the larynx may represent the tissue response to a fresh localiza

tion, or may be due to extension from a preexisting, contiguous
lesion.

There is a type of nodular response which is analogous to the

primary response in which we find well formed tubercles. Analysis
of infections of this type indicates that the focus in the lung is

usually more or less inactive. Very frequently the patient does
not know that he has a pulmonary condition until he is made aware

of it by the involvement of his larynx. In this group belong the
localized infiltrations of'.the vocal cord, the epiglettis, the ventricle
and the interarytenoid space, which are slow in their evolution and
remain inactive and more or less stationary until something occurs

to extend the lesion or create new lesions in other parts of the larynx.
The exudative reaction in tuberculosis of the larynx -is no differ

ent than such reaction elsewhere. At the beginning of the inflam
mation the blood stream sends forth its elements which find their

way into the interstitial tissues. The tissues are filled with fluid

(serum) and a large number of leucocytes. The fluid may be pre

dominantly fibrin forming. Cellular elements are introduced into
the exudate' which are to designate the future tuberculous process.
If the exudation is of small quantity and extent, resolution and a

return to normal will occur. With the introduction of the small
round cells and the epithelioids, together with an occasional giant
cell, the exudate tends to organize. Organization brings the pro
ductive or proliferative stage. This stage represents the process
of infiltration and its sequelee.
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If, however, organization does not occur, or the process of organ
ization is weak, the productive stage does not assert itself, and
instead of organization and a tendency toward healing, the destruc
tive stage supervenes. This is characterized by eventual ulcera
tion or necrosis.

The exudative process may be predominantly cellular or fluid.
When the reaction is severe, the lesion is diffuse and widespread, so

that several structures, such as the epiglottis, aryepiglottic folds
and arytenoid areas, may be attacked simultaneously. At times
additional structures are involved. When the antigen or offending
substance is small in quantity, the reaction is more localized and
more benign; in fact it may be so small as to pass unnoticed.

This early cellular reaction frequently occurs as an extensive

process in postmortem studies. At times these changes proceed
rapidly to the destructive stage, so that well defined ulceration is

present. These changes do not represent lesions of the larynx which
existed during life. They are, rather, the result of changes which

occurredjust before death when a spread occurred to the laryngeal
and other structures by way of the blood stream. We have exam

ined larynges which were free from evidence of disease a day or

two before death, yet at autopsy they presented extensive ulcera
tions.

The lesions may be classified according to the severity of the
reaction, as: severe, acute and rapid; intermediate or subacute;
slow, or chronic. The first very frequently results in ulceration and
necrosis; the last two are more likely to end in fibrosis and healing.
Organization of exudates indicates small dosage of the infecting
organism, good resistance, and eventual fibrosis, unless further

generalization and localization take place, or the local lesion is
activated. The proliferative changes are represented by a variety
of hyperplastic changes in the mucous membrane. Proliferative
changes in the connective tissue areas occur by virtue of the con

version of the epithelioid cells into connective tissue cells and event

ual firm, fibrous tissue.

Varying degrees of infiltration may exist in the same structure.
In a single low-power field one can frequently see healing and repair
alongside of destructive changes. Destructive changes extend
deeply by virtue of degenerative changes which attack the tuber-

12
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culous infiltration. Caseation occurs and the microscopic sections I

show cellular and nuclear remnants interspersed among the collagen
and hyaline fibers which originated from the epithelioid cells.

HISTOPATHOLOGICAL CONSIDERATIONS. Cellular Infiltmtion.
The epithelium is frequently greatly thickened by the stimulation
of the subepithelial cellular infiltration and its by-products. Pap
illary indentations are seen in the region of the basement mem

brane of the squamous epithelium causing the base of the epithelial
layer to appear in undulations .. The infiltration is most frequently
diffuse. Here and there it may become localized. Giant cells are

more frequently absent than present.
The blood vessels are usually surrounded by groups of cells,

among which the small lymphocytes predominate. The intima
of the arteries is unaffected. In long standing and extensive lesions
the smaller arteries are indented and even obliterated by the

lymphocytic infiltration. The adventitia of the larger arteries is

greatly thickened because of an increase of its fibrous tissue ele
ments. The veins are occasionally seen filled with thrombi in which
small lymphocytes predominate. The small capillaries are especi
ally liable to such thrombus formation. It is easy to mistake these
smaller capillaries for lymphatic channels. We havenot encount

ered lymphatic vessels involved by such thrombosis.
'The periglandular spaces are markedly involved by the cellular

infiltration. The epithelial elements of the glands maydegenerate
because of invasion from without but are never attacked from
within. Gland ducts are seen to be obliterated and distorted, and

occasionally one becomes cystic because of superficial duct occlu
sion. At times the infiltration forces its way between the individual

glands so as to separate them. The interference with glandular
function by the tuberculous process accounts for the very frequent
complaint of dryness among the patients afflicted with laryngeal
tuberculosis.'

'

There is cellular invasion around the niuscle bundles and occasion

ally even around the individual fibers, so that the muscle bundles
and fibers may become dispersed and separated. The infiltration
is purely interstitial for it is never seen in the muscle fibers them
selves. Atrophy of the muscles is at times seen in association with
these changes, denoting a long standing, process,
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The perineural spaces are affected by the infiltration. At times
the sheath is involved and partly destroyed by the infiltrative pro
cess. The nerves are destroyed only when a destructive process

rapidly passes through the entire involved structure. Some have
claimed that the infiltration of the neural sheath accounts for pain
ful swallowing even in the absence of ulceration.

Fluid Infiltration or Edema. This form of infiltration is frequently
seen in the loose cellular structures of the larynx. It is a more

typically allergic reaction than the cellular infiltration. The edema

usually appears as a transparent, and at times finely granular proc
ess. It invades both the extracellular and intracellular spaces. It
is more prominent and more readily recognized in the interstitia]
connective tissue areas, where it so separates the fibers as to render
the connective tissue unrecognizable. The connective tissue cells
are pale and swollen, as a consequence of which their size is greatly
increased. One recognizes a distention and swelling in the individ
ual cell, as a result of which the cell protoplasm loses its stain or

.

stains poorly. The cells may have no stain whatever, or be replaced
by collagen or hyaline masses. Most of these infiltrations have
few elements to indicate the presence of tuberculosis. There are,

however, in most of these processes, cellular elements which indi
cate the true nature of the lesion. When cellular elements are

present in large quantities, ulceration is liable to occur. In the

later stages of the disease the spaces between the connective tissue
fibers may contain collagen and hyaline masses.

There are also present fine walled endothelial vessels which are

filled with finely granular or homogeneous material. These appear
to be small capillaries rather than lymph vessels. Most of them con

tain red blood cells or degenerated red blood cells or serum, not

tuberculous products.
Fibrin Formation. This is found especially in the edematous

connective tissue areas. It is characterized by small or large collec
tions of fibers, with small granules interspersed among them. The
fibrin fibers are usually parallel in arrangement, but frequently
cross each other. They are easily recognized, definitely wavy and

course, and should not be confused with collagen or hyaline masses,
or fibrous connective tissue. They are always associated with edem
atous areas and with cellular collections. The presence of fibrin
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indicates a relatively earlyor recent lesion. The edema and fibrin
,

. occupy areas which are free from cellular infiltration or tubercles,
and should be considered a by-product of the active cellular process
close by.

Ulceration. This is a fairly frequent result of the subepithelial
tuberculous infiltration. The subepithelial process causes degen
eration of the superficial layers of the mucous membrane which are

gradually shed to form an ulcer. The first response 'consists of a

thickening of the epithelial layer which later is followed by this

degenerative process. It is this mechanism rather than a true

pressure effect which causes the ulcer. The squamous epithelium
offers much more resistance than the columnar to this degenerative
process. This is recognized in the varying degrees of hyperplasia
which occur in the squamous epithelium and which many writers
have called pachydermia.

The superficial epithelial cells can be seen disintegrating in

many of the sections. They have lost their nuclei, are poorly
stained, and are being shed. When they are completely lostthe
small lymphocytes and epithelioid cells make their appearance in

. the denuded area. As the cellular infiltration becomes exposed,
there may be a concomitant necrotic change in the deeper struc

tures. The deeper tuberculous granulation tissue keeps pace with
the size and depth of the ulceration. The larger ulcers have an

exudative surface covering which is granular and without form.
This is of the same structure and composition as the superficial,
exudative, necrotic layer which is seen in extensive ulcer-granulo
matous lesions of the bronchus with caseation.

Because the ulcer may extend downward to or even beyond the

perichondrium, the laryngologist is not always able to ascertain the

depth of such a process by mirror examination. He must therefore
be guided by his understanding of the pathological process.

Microscopically the superficial ulcer shows \ no sharp line of
demarcation from the surrounding healthy epithelium. The small

lymphocytes and epithelioid cells gradually thin out -as the sur

rounding zone of healthy tissue is reached. If the process is not

progressive, it is quickly limited by the granulation tissue, which

eventually gives way to fibrous tissue. If it continues, however, a

deep ulcer, with well defined edges, results. Extension of this
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ulcerative process can involve the perichondrium and cartilage
with a resulting necrosis.

The deep ulcer may be indolent or active. Most frequently it
is active. We regard this type of active ulcer as a disintegrating
lesion. It denotes a lack of local and general resistance. It is

progressive and bespeaks an unfavorable prognosis. These dis

integrating lesions have a fine, granular base which is indicative of
tuberculous cellular deposits. When this type of lesion is general
ized throughout the larynx the infection is regarded as of the

miliary type.

TABLE 4.-ULCERATIONS ACCORDING TO STRUCTURES

Epiglottis 116

Arytenoids 82
Vocal cords 90
Ventricular bands 79
Interarytenoid space 66
Vocal processes 88
Aryepiglottic folds 9
Postcricoid area 2
Anterior commissure 1

Subglottic area 1

Total 491

UJ"CERATIONS AS ISOLATED LESIONS

Epiglottis 17
Vocal processes 7

Arytenoids 5
Vocal cords 4
Ventricular bands 1

Interarytenoid space 2

Total 36

Pachydermia. This term, as it is applied to the stratified, squam
ous epithelial changes in tuberculosis of the larynx does not indi
cate the pachydermia which is seen in chronic irritations of mucous

membranes. It is a marked hyperplastic process. Pachydermia
does not occur in columnar epithelium; it does, however, occur

after this type of epithelium has been transformed into the cuboidal
or squamous type. The most frequent locations of this change are

the vocal cords, the interarytenoid space and the ventricular bands.
The epithelium and the subjacent connective tissue are arranged
in the form of papillre. At times, epithelial metaplasia is seen.

The epithelial cells extend deeply into the connective tissue in the



182 MYERSON: TUBERCULOSIS OF THE LARYNX

form of pegs and are surrounded by the tuberculous elements .

.
These pegs indicate an effort on the part of the epithelium to keep
the tuberculous process at a distance. If the process is sufficiently
active the epithelium is invaded and ulceration occurs, at times

leaving islands of hyperplastic epithelium in the ulcerated area.

This hyperplastic area is a phenomenon of the superficial epi
theliallayers, denoting a special type of reaction to the tuberculous
changes nearby. The squamous epithelial cells are firmly bound

by their intercellular fibrils. In the subjacent structure tubercles
or diffuse cellular infiltrations are encountered. At times giant
cells are seen in close proximity to the hyperplastic mucous mem

brane. The subjacent structure shows a tendency to fibrosis which
can eventually force the epithelial cells apart and so disturb them as

to cause their destruction.

Papilloma. Small papillary elevations are frequently seen in
tuberculous disease of the larynx. As a result of an increase of
the epithelial elements a true papillomatous proliferation may occur.

In such cases the examiner sees the regular groups of projecting
masses of epithelium superimposed upon a subepithelial struc-

,ture which is markedly infiltrated with tuberculous' cellular
elements.

Polyp or Polypoid Reaction. Polypoid changes and formation
of polyps occasionally occur with the edematous infiltration of the

larynx of younger individuals. The polyp is in reality a' neoplasm
of tuberculous nature which is usually not recognized as such.
These tumors are round, circumscribed masses which may be

solitary, or occur in groups. Their size varies from 1 to 10 mm. in
diameter. They are covered with mucous membrane and may be

long and slender, or short and broad. Their color is pale red, pink
or grayish white. They are readily movable and may be expelled
by strong coughing. These tumors are usually considered benign
polyps at the time of their removal. Both the laryngologist and

patient are surprised when the laboratory reports their tubercu
lous nature. They usually occur on the vocal cord, but may origi
nate from the area of the cushion of the epiglottis, in which case

they may cover or fill the anterior commissure. They also occur

in the ventricle and interarytenoid space.
The production of these polyps can be traced to a localized
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hyperplasia of the mucous membrane which lifts the nutrient sub
mucous tissue with it as it is projected away from the main struc

ture. The pedicle may be soft or firm; this is also true of the tumor.

Andral,' Mackenzie," Schnitzler" and others have reported such

polyps. The stroma of these polyps is occupied by the cellular
infiltration which is characteristic of tuberculosis.

Tuberculoma. From a purely pathologic point of view, all tumors

and tumefactions of a tuberculous nature could be called tubercu
lomata. Clinically, however, we distinguish it as a granulomatous
type of growth with irregular surface and .contour, of very small
to large size. These growths are usually pale red or dull pink in
color. They do not bleed when touched and usually replace or

accompany an ulcerous lesion. A tuberculoma is essentially
Nature's attempt to localize the disease process.

Tuberculomata were found 149 times in this series. They
accounted for 7.3 per cent of the collected lesions.

TABLE 5.-DISTRIBUTION OF TUBERCULOMATA

Interarytenoid space 110
Vocal cords 11
Ventricular bands 8
Ventricles 9

Arytenoids 5 .

Epiglottis 2
Vocal processes 3
Anterior commissure 1

Total 149

TUBERCULOMATA AS SOLITARY LESIONS

Interarytenoid space 26
Ventricular bands 3
Vocal cords 1

Arytenoids 1

Epiglottis 1

Total 32

Tuberculous tumors of the larynx were first described by
'I'obold'" in 1866. The older writers recognized these growths in
two forms: The granulotuberculoma and the fibrotuberculoma.
At the present time there does not appear to be any justification
for such classification. The fibrotuberculoma is simply a later

stage of the granulotuberculoma. A tuberculoma is always first
a granulotuberculoma; as it heals it becomes a fibrotuberculoma
because of the increase of its fibrous tissue elements.
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These masses extend, remain stationary or disappear, depending
. upon the local and general resistance. They represent a diffuse
cellular infiltration which has broken through the surface and
extends above it. In such lesions there are an abundance of small

lymphocytes and epithelioid cells, with an occasional giant cell
and some fibroblasts. If the tuberculoma shows a tendency to

heal; the epithelioid cells and fibroblasts will predominate.
.

As
a result, the tissue mass becomes firmer. Necrosis, in the form of

caseation, is seen only in superficial layers. The tuberculoma does
not always contain tubercles. When tubercles exist they are to be
found in the deeper areas. Caseation is more frequently absent
than present. There is usually a tendency toward fibrous change
in the presence of good resistance, so that there exists a bed of
fibrous tissue with granulations upon it. When healing is complete
the granuloma is replaced by scar tissue.

Occasionally a tuberculoma may be so large as to obstruct the

airway and necessitate the performance of a tracheotomy.
Perichondritis and Chondritis. The first mention of disease of

the cartilage and its nourishing membrane, which might have been
. tuberculous, was traced to Jonstonius (1652) by Monlaur.>'
Petit" and Lieutaud" reported the results of postmortem studies
of advanced tuberculous laryngitis, 'in which they found ulceration
of the larynx and caries of the cartilage. Tuberculosis is the most

frequent cause of perichondritis in the larynx. Every type of
infiltration is likely to bring with it some perichondrial involvement.

Among 45 cases of perichondritis of the laryngeal cartilages from
all causes, Mackenzie found 23 were tuberculous.

The perichondrium of any of the cartilages may be involved.
Those most frequently involved, in our experience, have been the

arytenoids and the epiglottis. The thyroid cartilage is occasion

ally affected. The cricoid is least 'frequently involved. Out of

�82 infiltrative lesions, the arytenoids accounted for 202; among
427 edematous lesions the arytenoids were involved 235 times.
Perichondritis is a-frequent concomitant of these infiltrations.
This is indicated by the fact that the structure is thickened in
a majority of instances after healing takes place. It frequently
is deformed. This is readily seen in the epiglottis and arytenoids.

In most instances the perichondrium is attacked by the tubercu-
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lous process which is continuous with an ulcer directly above it.

Perichondritis, however, frequently exists without ulceration. The
cellular infiltration which caused the ulcer may invade the deeper
structures and destroy the perichondrium. The perichondrial
fibers are then separated by cellular elements, principally small

lymphocytes, which fill most of the space between the cartilage and
the mucous membrane. This process may advance further to

attack the cartilage. One frequently sees a greatly infiltrated and
intact perichondrium, which is evidence of its resistance to the
local process. Poorly staining cartilage cells and absent nuclei are

seen in the affected areas.

Involvement of the cartilages by an ulcerous necrotic process
is relatively infrequent. In this series there were four abscesses of
a laryngeal cartilage: in the cricoid, in the thyroid, and twice in
the arytenoid cartilage. The course of the production of an abscess
of this kind is somewhat as follows: The perichondrium is lifted
from the cartilage by purulent exudate which deprives the cartilage
of its nourishment. The tissues above are usually edematous, the
mucosa being tense. The soft tissues are readily lifted from their

subjacent, firm structure. The ulcer leading into the necrosed
area consists of granulation tissue and is covered with pus. Fistu
lous tracts may occur. The cartilage now shows ossification and
necrosis in the same low-power field. As the disintegration of the

cartilage progresses, there is considerable softening and loss of

identity of the structure. The entire arytenoid cartilage may

sequestrate and be extruded. There is usually an increased mobil

ity of the cricoarytenoid joint when necrosis of the arytenoid
exists. The muscles may be lifted from their attachments, so

that their action is greatly impaired.
Perforation of the laryngeal cartilages by a tuberculous process

has been reported by Fletcher,' 'I'yson" and others. Tyson reported
'3, case of perforation of the thyroid cartilage and was able to

collect 7 well-defined cases from the literature. The thyroid cartil

age was most frequently affected. One of the cases had a perfora
tion through the thyrohyoid membrane;" another expelled an

arytenoid cartilage,' while in a third there occurred a perforation
of the posterior wall of the cricoid cartilage."

Subcutaneous emphysema is an important symptom of these
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perforations. The anterior commissure area appears to be the
rnost frequent site of a perforation.

Fibrosis. Fibrosis is the end-result of all lesions which have the

capacity to heal. The earliest indication of future healing is the
relative increase in the number of epithelioid cells. Where the
lesions are characterized by tubercle formation the healing process
is evidenced by a gradual flattening of the peripherally placed
epithelioids, and their replacement by connective tissue fibrils.
In both the diffuse cellular and nodular forms of infiltration, the

epithelioid cells are more abundant, and their conversion into
fibrous tissue on a large scale is noted. The tubercles display
caseation in their centers. In the tissues which have been affected

by edematous infiltration, the connective tissue fibrils appear
widely separated. When the fluid is absorbed, fibrosis occurs.

Fibrous tissue formation is seen between the glandular acini.
Fibrous tissue also replaces groups of glands or individual glands
which may have been destroyed. One encounters atrophy of the

glandular capsule in many sections. During the healing process
one frequently sees the scattered, small lymphocytic infiltrations

. with epithelioid cells and occasional giant cells which indicate a

newly formed lesion, or a relapse. In some sections tubercles are

seen which do not appear to be influenced by the process of healing.
The smaller blood vessels are compressed and frequently obliter

ated, while the larger vessels present varying degrees of prolifera
tion of their adventitia. In some instances the vessel wall is .thicker
than the size of its lumen. The compression 'and obliteration of
thesmaller subepithelial vessels is thought by some to favor the
production of ulcers in the regions supplied by them. I do not

believe this to be so, because the occlusion of the vessels is a slow

process which permits the circulation of the affected area to adjust
itself so as to supply the mucosa adequately.

Ulcerations .show evidence of fibrosis in their depths and at their
borders. When the ulcer is small and has not extended beyond the
basement membrane there will be no fibrous tissue in the healing,
and the defect will be replaced by newly formed squamous epi
thelium. In the deeper ulcers, howex er, the entire area is replaced
by fibrous tissue.

One is impressed with the solidity and prominence of the
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fibrous tissue in many fields. This connective tissue formation
is not adulterated with tubercles or an infiltrative process. It

represents the end-result of the healing.
Miliary Tuberculosis of the Larynx. Acute generalized miliary

tuberculosis of the larynx was first mentioned by Isambert. It

represents a massive invasion of the larynx by way of the blood
stream. When this occurs, not only the Iarynx, but every organ
in the body may be involved. I have seen a generalized spread
follow the removal of tonsils which were not known to be tubercu
lous. This form of involvement occurs frequently as a terminal

process. The larynx appears hyperemic and there are elevated,
fine, granular bodies shining through the membrane. The process
is widespread and rapid. The nodules are closely grouped and are

of equal size, denoting the same time of deposit. Rapidly progres
sive ulceration occurs, which may destroy an entire section of the

larynx. There appears to be a rapid fusion of the nodules which
results in extensive and deep ulceration. This type of involvement
can best be studied in the uvula, tonsillar pillars or palate which may
be affected at the same time as the larynx.

There is another form of miliary spread which is more benign
in its local manifestations and behavior. In this form the miliary
nodules are seen in a single structure, or in two or more adjacent
structures of the larynx. It may be confined to the epiglottis, or

it may involve the epiglottis and its adjacent structures. At times

only a ventricular band may be involved. The process is evidenced

by the presence of fine, granular nodules which shine through the
intact mucosa. These nodules are not as closely grouped, as in the
more serious form, and do not have their uniformity. The progress
of the lesion is slow; in most cases ulceration does not occur, but

healing takes place, leaving a marked thickening of the tissues.
Ulceration may appear after some time has elapsed and is usually
sluggish and indolent.

This form seems to coincide with that which most writers call

lupus, for its ulcerations are painless, even when extensive. Most
of the epiglottis may be destroyed without the presence of pain or

any symptom, and only laryngeal examination discloses that its
destruction has occurred. The thickening and scar formation are

greater than that found in the average healed lesion of the larynx.
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The acute miliary form does not have any tendency to form fibrous
,

. tissue and heal.
Fixation of the Vocal Cord. Fixation of the vocal cord by an

ankylosis of the cricoarytenoid joint occurred 28 times in this series
Both cords were 'involved 4 times. When both cords are fixed close
to the midline, tracheotomy becomes necessary. For this reason

involvement of the arytenoids should be watched closely for such
a possibility.

Symptoms. The symptoms of tuberculosis of the larynx are

extremely variable, for they depend upon a variety of pathological
changes in several different locations. Symptoms may be absent
even in the presence of active and extensive disease of the larynx.
Occasionally the symptoms of a tuberculous lesion in the larynx may
be the first indication of the presence of pulmonary tuberculosis.
In this group there 'were 25 patients whose pulmonary condition

_ was discovered because of their laryngeal disease. Fifty-three
patients in this series had an involvement of the larynx without any

symptom to indicate it.
The symptoms which are encountered in tuberculosis of the

. larynx are those which are known to other inflammatory diseases
of the larynx. The symptoms of which this group of patients
complained were distributed as follows:

TABLE 5.-SYMPTOMS

Hoarseness to aphonia
Pain
Dysphagia and Odynophagia
Dryness
Soreness
Pain without hoarseness
No symptoms
Dyspnoea requiring tracheotomy

855
328
255
102
92
41
53

9

The following lesions cause no symptoms:
Infiltration of the epiglottis.
Edema of the epiglottis.
Tuberculoma of the epiglottis.
Ulcer oflaryngeal aspect of epiglottis.
Small lesions of the interarytenoid space in the form of

infiltration, edema, tuberculoma or ulceration.

Slight but uniform thickening of the vocal cords.
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A small granuloma or superficial, indolent ulcer of the vocal

process.

Slight to moderate infiltration or edema of the arytenoids.
Tuberculoma of an arytenoid.

Aspiration of ingested food particles or fluid occurs during the
act of swallowing in the presence of extensive laryngeal disease.
There are two reasons for this-the larynx may be insensitive
because of the wide spread ulceration and infiltration, or the glottic
space cannot be completely closed because of loss of structure.

Regurgitation of fluids through the nose occurs in patients with
extensive and painful disease of the larynx. The contact of the
fluid with the sensitive and inflamed larynx causes a sudden spasm
and closure which amounts to an expulsive effort. This sudden

expulsive effort propels the fluid into the nasopharynx and out

through the nose. The soft palate does not shut off the nasopharynx
during the act of swallowing as is generally supposed.

Discomfort rather than pain is encountered when an infiltrative
lesion or a granuloma creates a sensation of a foreign body. This
is so when there is a localized increase in the volume of the vocal

cord, or an infiltrative process in the region of the vocal process or

the interarytenoid space. When these lesions are extensive they
impart a constant sensation of the presence of a foreign body which
makes the patient attempt to get rid of it by means of a non-pro
ductive cough.

The impression that hoarseness is the first symptom of laryngeal
disease in the tuberculous should be corrected. Hoarseness may
never occur during this complication. In this series, in addition
to the 53 patients without symptoms, there were 39 who suffered

pain without having any hoarseness. Pain without hoarseness
occurs in the presence of the following: ulcer of the epiglottis,
interarytenoid space, or of the posterior aspect of the arytenoid
or cricoid cartilages, or acute perichondritis of any of the cartilages.

Dyspnea may occur suddenly or develop gradually; the latter
is more frequent. It is' for this reason that a patient can maintain
himself on a greatly narrowed glottis which would be very serious
if such a degree of narrowing had occurred suddenly. Obstruction
of the laryngeal airway sufficient to cause dyspnea is due to a variety
of causes. The most frequent of these is ankylosis of one or both
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cricoarytenoid joints, and the consequent fixation of the vocal,
cord at or near the midline. Perichondritis of the arytenoid carti

lage is the most frequent cause of this fixation. Occasionally,
however, perichondritis of the' posterior surface of the cricoid

cartilage is the primary factor. Fixation of one joint without other
lesions does not create sufficient obstruction to cause dyspnea.
The partial obstruction however, causes some embarrassment when
it is superimposed upon a preexisting pulmonary dyspnea. Fixa
tion of one cord, when associated with infiltration or tumor forma
tion of either cord, or ventricular band or the opposite ventricle,
may cause urgent dyspnea. The other lesions which cause dyspnea
are of the infiltrative or granulomatous type. A frequent contribu

tory cause is the adhesion of thick mucoid or mucopurulent secre

tions to extensively ulcerated areas.

The subject of tuberculosis of the larynx requiring tracheotomy
_

has been considered in a previous paper. The following indicate the

type and extent of disease which required tracheotomy in some of
our cases:

1. Tuberculoma of the interarytcnoid region associated with
necrosis of thyroid cartilage and abscess formation.

.

2. Edema of the arytenoids, subglottic swelling and ulceration,
and a large interarytcnoid granuloma .

.

3. Postcricoid infiltration extending upward to involve both

cricoarytenoid joints.
4. Extensive ulceration of the glottic structures with 'consider

able subglottic swelling and interarytenoid hyperplasia.
'5. Edematous swelling of the epiglottis, both arytenoids and the

ventricular bands, with fixation of both cords.

Dryness is not mentioned by most writers, yet it occurs quite
frequently in tuberculosis of the larynx. Extensive infiltration,
with or without ulceration, interferes with the mucous secretions,
so that varying degrees of dryness result. This dryness may be

quite annoying, and is frequently the only symptom of which many
-

patients complain. Dryness also contributes to the production of

laryngeal cough.
DIAGNOSIS. The subject of "diagnosis will not be considered

fully. All laryngologists are well acquainted with the diagnosis
and differential diagnosis of tuberculosis of the larynx. There are,



MYERSON: TUBERCULOSIS OF THE LARYNX 191

however, certain lesions in the larynx which might prove to be con

fusing to the best laryngologist.
There are four laryngeal pictures in the tuberculous which might

confuse the laryngologist when he is examining a male over forty
years of age: (1) a small neoplasm of the vocal cord; (2) a similar
lesion of the ventricle; (3) a subglottic infiltration; (4) a uniform
and symmetrical involvement of both sides of the larynx with super
ficial ulceration of the vocal cords, thickening and infiltration

extending from the ventricular band to the subglottic region of
each side. Occasionally the last picture is seen in elderly men and

proves to be a scirrhous type of carcinoma. Such a lesion has been
seen several times in men of seventy or over, and the diagnosis of
carcinoma or tuberculosis has eventually been made in each. The

importance of biopsy in these unusual cases is evident.

X-ray Diagnosis: The x-ray diagnosis of tuberculosis of the

larynx is not generally accepted as a valuable aid. It appears to

have some value in the hands of a few workers. The roentgenogram
can add . very little to that which the . laryngeal mirror discloses.
A lesion of the ventricle may be demonstrated on the x-ray film
while it is not yet discernible by ordinary laryngeal examination.
This type of lesion, however, occurs so infrequently that the
value of the x-ray is negligible. In addition, Hay" has reported that
the ventricle cannot be seen in half of the normal male larynges.
The roentgenogram is of value in demonstrating the lower limit
of a subglottic lesion, and as a graphic record of the laryngeal
involvement.

Recently Tomography, which affords a kymographic represen
tation of the organ which is rayed, promises to furnish much more

accurate information than the usual x-ray study.
Direct Laryngoscopy. It is best to rely on the laryngeal mirror

for biopsy and for a study of the laryngeal condition. In a great
majority of cases of tuberculosis of the larynx the use of the laryn
geal speculum should be avoided. Direct laryngoscopy is harmful
and is contraindicated in the presence of an acutely active tuberc
ulous lesion. Even a subsiding lesion might be stirred into activity
by direct laryngoscopy. This has happened on more than one

occasion in our experience. Direct laryngoscopy is permissible
only in the chronic healing or healed stage of the disease, .where
there is little likelihood of activating the local lesion.
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PROGNOSIS. Analysis of a large number of cases of tubercu
losis of the larynx indicates that there is no fixed rule concerning the
factors and conditions which govern the prognosis of this disease.
The oft-repeated statement that early diagnosis means a more

favorable prognosis is open to question. It is not the time of recog
nition but the nature and extent of the involvement which matters.

A patient may have an unrecognized tuberculoma of the interary
tenoid space for a long time and his larynx heal spontaneously. On
the other hand, another patient-may have a generalized edematous
infiltration which is recognized early and which gradually or rapidly
evolves into a widespread and disintegrating ulceration, termina

ting fatally.
Although there are some exceptions, it is generally agreed that

the laryngeal condition is correlated with and dependent upon the

pulmonary disease. It is also recognized that the advent of more

active and energetic treatment of the lung, both surgical and non

-surgical, in recent years, has had an appreciable influence upon the
prognosis of the laryngeal complication. As a result the mortality
has shown a definite decline.

Levy," Wood," Thomson," Greene," Sponccr," Carmody" and
others have stressed the fact that the laryngeal complication may
have a harmful effect upon the pulmonary condition, justas the

pulmonary disease influences the larynx unfavorably.
An analysis of those cases which were healed and those which

died has proven interesting. There were 145 healed larynges and
490 deaths among the 1000 cases studied. Ofthe 145 healed cases,
17 died, 13 had recurrences and in 11 the pulmonary condition
was unimproved. There were 4 pregnant women among the healed
cases. Most of the patients in this series were under observation
for two or more years.

There was a noticeable preponderance of infiltrative lesions

among the' healed cases, while among the deaths the 'ulcerative
lesions were in the majority; the proportion of edematous lesions
among the fatal cases as compared with the healed was 2 to 1.
Most of the ulcers among the healed cases were superficial.

The presence of 15 isolated lesions among the fatal cases indicates
that such lesions by themselves do not offer a favorable prognosis.
There is no one influencing condition, lesion or factor which
bespeaks the future healing of a tuberculous larynx.
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TABLE 7.-TYPE OF PULMONARY DISEASE

Healed
III or 76.5%
78
78
14

1
o

Bilateral
Caseous pneumonic
Productive
Mixed
Hematogenous
Bronchogenic

Unilateral
Caseous pneumonic
Productive
Mixed

Negative
Always negative
Positive, became negative

Positive

Died
471 or 96.2%
442

2
18

2
2

34 or 24.7%
23

9
2

19 or 3.8%
19
o
o

TABLE 8.-SPUTUM FINDINGS

Healed
61 or 42%
20
41
84 or 58%

Died
8 or 1.6%

482 or 98.4%
TABLE 9.-NATURE OF LARYNGEAL INVOLVEMENT

Isolated or single lesions
Generalized involvement
More than one lesion

Healed
28 or 20%

5 or 3%
112 or 77%

Died
15 or 3%
55 or 11.2%

420 or 85.8%
TABLE 10.-TYPE OF LARYNGEAL LESION

Infiltration
Ulcer
Tuberculoma
Edema

Healed
112 or 44.4%
63 or 25%
46 or 18.3%
31 or 12.3%

Died
223 or 30.3%
257 or 34.8%

66 or 8.9%
189 or 26%

TABLE 11.-PREDOMINATING LARYNGEAL LESION

Infiltration
Ulcer
Tuberculoma
Edema

Healed
74 or 51%
30 or 19%
23 or 18%
18 or 12%

Died
195 or 39.9%
210 or 42.9%

23 or 4.8%
62 or 12.4%

TABLE 12.-IsOLATED LESIONS AMONG THE HEALED LARYNGES

Epiglottis
Interarytenoid
Vocal process
Vocal cord
Arytenoids
Ventricular bands

Total

Infiltration
1
7
o
1
2
2

13

Tuberculoma
1
6
1
2
o
o

10

Ulcer
3
o
o
1
1
o

5
There were no edematous lesions in this group.

13
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Analysis of the healed cases indicates that spontaneous healing I

is not rare. It also indicates that the influencing factors, such as

the nature and extent of the pulmonary lesion, the nature and extent

of the laryngeal disease, the presence or absence of complications,
the presence or absence of a positive sputum, the successful execu

tion of surgery or pneumothorax when indicated, are of much

greater importance than any local treatment which might be used.
The fact is that those lesions of the larynx which are improved by
local treatment are the types which would heal spontaneously.

.It is significant that among the healed cases there were 24.7 per
cent unilateral pulmonary lesions as compared with 4 per cent

among the fatal cases. There were no productive lesions among
the fatal cases; even among the unilateral cases there were only
caseous pneumonic lesions; 18.6 per cent of the healed cases, on the
other hand, had productive lesions. 471, or 96.2 per cent of the
fatal cases suffered with a bilateral pulmonary involvement, whereas
94 per cent of all the patients who died had active caseous pneu
monic disease of the lungs.

There were 32.1 per cent among the healed cases with a negative
sputum; 1 per cent of the fatal cases had a negative sputum .

.

In the group of healed larynges 10 patients had complications
which were confined to the gastro-intestinal and genito-urinary
tracts. Among these there was not a single case of ulceration of the
oral cavity, pharynx or tonsil, nor was there any instance of otitis
media or mastoiditis. Among thedeaths, however, there were a

relatively large number of these complications, which amounted
t� 10 per cent. The total complications among the healed cases

were 10, or 6.9 per cent as compared with 133, or 27 per cent among
the fatalities. In the fatal group the complications consisted of

. lesions of the gastro-intestinal, genito-urinary, and upper and lower

respiratory, tracts, in addition to meningitis, bone involvement,
hydropneumothorax, empyema, diabetes and hemorrhage.

The relative number of successful pneumothoracies is signifi-
cant. The production of a successful pneumothorax usually, but
not always prevents involvement of the larynx. Several of the

patients in this study developed laryngeal tuberculosis in spite of
successful collapse therapy.

It is well established that, in properly selected cases, collapse
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therapy not only will prevent a laryngeal complication, but may
also influence its healing. We can hope for improvement of the

laryngeal condition only if the collapse converts an active pul
monary lesion into an inactive one.

TABLE 15.-0PERATIVE PROCEDURES AMONG THE HEALED CASES

Pneumothorax (one or both)
Thoracoplasty
Phrenicectomy
Jacobeus

73 or 50%
14 or 9.6%

7
15

OPERATIVE PROCEDURES AMONG THE FATAL CASES

Pneumothroax (one or both)
Thoracoplasty
Phrenicectomy
Jacobeus

99 or 20.6%
23 or 4.7%
4
7

Sign�ficance oj Type of Laryngeal Lesion. It is generally accepted
that lesions of the productive type indicate a more favorable prog
nosis. Although the presence of a tuberculoma does not insure

healing, it indicates that the patient has it within his power to

heal, if too many detrimental factors are not present.
An infiltrative lesion indicates a more favorable prognosis if the

patient's general condition is not too bad. For this reason fixation
of a cricoarytenoid joint is not to be viewed unfavorably, for it is
an indication of the ability of the laryngeal tissues to undergo
fibrous tissue formation.

Edematous and ulcerative lesions of the acute type are less favor
able, yet they too have the ability to heal when the patient's general
condition will permit.

An isolated lesion is more favorable than a generalized involve
ment.

It is not the early lesion or the time of recognition of involvement
of the larynx which determines its future. A lesion may be very

early and yet indicate a serious invasion; or a larynx may be involved
for a relatively long period of time by an attenuated form of the
disease. From the standpoint of future healing it would appear
that the importance of early recognition is overemphasized. This
does not mean that early recognition is not an advantage in the

general care of the patient and that it should not be encouraged.
The presence of an abundance of epithelioid cells in the micro-
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scopic field indicates a fair prospect of healing, for these cells are,

the forerunners of fibrous tissue. If only small lymphocytes are

present, this indicates either a lack of ability to form fibrous tissue,
or a very early lesion in which the epithelioid cells have not yet
appeared.

Pregnancy. Pregnancy usually bespeaks an unfavorable prog
nosis for the expectant mother with a laryngeal involvement.

Many women with pulmonary tuberculosis will develop disease of
the larynx during the first half of their pregnancy. Four of the
healed larynges occurred among pregnant women, a fact which
indicates that not all cases of laryngeal tuberculosis with pregnancy
are doomed.

There are two groups of cases from the standpoint of prognosis.
First, mothers who are in good condition and can be carried through
their pregnancy by careful supervision; second, those with. extensive

pulmonary involvement, for whom abortion should be performed
early. Pregnancy should never be contemplated when a laryngeal
complication exists.

'

It would be well for the tuberculous woman not to become

pregnant, for despite the fact that some get well, statistics are

against them. Another consideration is the high mortality among
the newborn.

Recurrences. The larynx which is healed after a tuberculous
involvement, cannot be considered as cured. It may be considered
healed, arrested, or as rendered inert or latent. For this reason

every tuberculous larynx which has healed has the ability to become
reinfected and should therefore have the benefit of a follow-up.
The same factors which favor the original complication, favor a

reinfection.
A frequent cause of recurrence is a lack of adherence to an orderly

routine and proper regimen which has proven of value in keeping
these patients well. It must be borne in mind that failu�e to follow
instructions should not be attributed entirely to carelessness. A

powerful contributory factor is the social and economic status of
the individual. Many patients come to our institutions from a very
unfavorable environment. It is most unfortunate that they must

return to such an environment after a good deal of time, energy
and money have been expended in making them well.
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TREATMENT. There has never been a satisfactory treatment for
all cases of tuberculosis of the larynx. The nature of the disease
and its variety of lesions in several locations make it an extremely
difficult therapeutic problem. The treatment of tuberculosis of the

larynx must take into the consideration the type of laryngeal disease
and the nature of the pulmonary and general condition. A benign
or inactive lesion of the larynx requires no special treatment. An
active lesion may be treated, but the treatment must take into
account the degree of activity which is present.

Hundreds of medicaments and therapeutic measures have been
advocated for this disease, and new ones are being introduced at

frequent intervals. Surgery, which has been abandoned by most

clinics, was practiced extensively during the latter part of the last

century. According to Gleitzmann, surgery included anything
from an incision with knives, to laryngectomy. Intubation was at

one time practiced extensively for this condition. Gleitzmann's?
article, published in 1895, included 227 articles dealing with surgery
in tuberculosis of the larynx.

Various dyes, metallic salts, acids, powders, alkaline sprays,
oils, astringents, vaccines, tuberculins, forms of light, x-ray and
other therapeutic agents have been advocated as beneficial for
for this condition. A detailed list of the remedies which have been
used and for which extravagant claims have been made would
occupy a volume.

In our clinic the following measures are used: Vocal rest, oil

instillations, ultra-violet radiation, electrocautery and injection of
the superior laryngeal nerve and pharyngeal plexus.

Vocal Rest. Silence is prescribed for all active cases which

present some expectancy of healing. Patients who have extensive
ulcerative lesions and whose lungs are badly involved are not bur-
dened with the routine of silence.

.

Vocal rest is not new in the treatment of laryngeal disease.
In.1824 Broussais advocated absolute silence in chronic conditions
of the larynx. It is very likely that silence was used by most

physicians who treated laryngeal disease.
Lesions of the vocal cords, vocal processes, ventricular bands,

arytenoids, and interarytenoid space, especially of the ulcerative
type are helped by vocal rest when they are. not active and progres-
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sive. Complete silence is considered superior to whispered voice,
. which in many instances places a strain upon the patient's vocal

apparatus. Whispered voice is therefore not prescribed.
Oils.. All kinds of oils or combinations of oils have been used;

the most popular in recent years are chaulmoogra and cod-liver
oils. We have studied controlled groups of patients into whose

larynges these oils have been instilled, and others from whom- the
oil was witheld. We are corivinced that neither of these oils
has a curative effect. They do, however, have definite value as

temporary, soothing and cleansing agents. The instillation of oil
of any kind helps remove thick mucoid and mucopurulent secretions
which are adherent to the laryngeal structures. We have not seen

a larynx which healed while being treated with oil which would
not have healed without it.

.

Ultra-violet Ray. The use of the Kromayer lamp with special
laryngeal applicators has been a routine procedure. The value of
this form of therapy lies principally in its psychological appeal.
Even the very sick patients are impressed with the fact that some

thing is being done for them when they must report to the clinic
for treatment three times a week. Credit for improvement in our

cases cannot be attributed to this form of therapy.
Electrocautery. The electrocautery is the best single weapon

available to the laryngologist. It is excellent for reducing the size
of edematous infiltrations or tuberculomata. It is also of value
in searing both active and inactive ulcers so as to eliminate or

reduce the pain which they cause.

When used to puncture infiltrative processes it accomplishes
its purpose by creating a local reaction which brings a blood supply
to an avascular field. The cautery must be applied accurately and
should not be used to destroy diseased tissue. Acutely active lesions
should not be treated with the cautery. It is permissible, however,
to sear acutely actively superficial ulcerations for the elimination
·of pain. Cautery puncture of the acutely infl_a�ed structures
causes ulceration and an aggravation of the disease. When
cauterization Of lesions on the vocal cords is contemplated, one

side should be done at a sitting.. A web formation may occur if
both sides are done at the same time.

The cautery is usually applied to from one to four places in the
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larynx. It is permissible, however, to make many more applica
tions at a single session, if the larynx is not acutely involved, and

.

if the cauterization is carried out with due regard for possible tissue
reaction. All cauterization is performed by the indirect method of

laryngoscopy, after anesthetization of the larynx with a 10 per cent

cocain solution. Cauterizations should be carried out at intervals
so spaced as to permit subsidence of the local reaction. A week is

usually sufficient.
It is important to help these patients maintain their nutritional

state; therefore, the laryngologist should resort to the injection of
the superior laryngeal nerve with novocain, followed by alcohol,
on the affected side whenever pain exists which he cannot control

by means of the cautery. These injections afford freedom from

pain for varying periods of time. In many instances, however, the
relief lasts for only a few days. Under such circumstances, section
of the nerve may prove of value. In some cases the pain is caused

by ulceration.situated outside of the larynx, such as at the tongue
base, in the pharynx or the pyriform fossa. Because of this an

injection of the pharyngeal plexus with novocain is done whenever

blocking of the superior laryngeal nerve is not effective. If this
controls the pain, alcohol is injected into the pharyngeal plexus.

Although it is generally agreed that those cases which require
injection of the superior laryngeal nerve have a poor prognosis,
there are exceptions. Four of the cases which required such injec
tions finally healed. It is interesting to note that 12 of the patients
with healed larynges suffered pain.

X-ray therapy has been advocated and is being used in some

clinics. Although our experience with x-ray therapy has been

limited, we are impressed with the fact that those cases which
react favorably would do so without any form of therapy. Acute
and active cases will be made worse by x-ray therapy.

We do not use cutting instruments of any kind in tuberculosis
ofthe larynx. Curets and forceps cause bleeding and create new

avenues for the spread of the disease. We do not favor removal of
the epiglottis when it is diseased. Our early experiences with epi
glottidectomy were not encouraging. After this procedure there
remains a stump which may prove more troublesome than the
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original disease. Ulcers of the epiglottis can be seared and edem

atous lesions punctured with the cautery.
An analysis of the 145 larynges which were healed reveals that

87 received no therapy except silence, which is routine for all cases.

Nothing was used in these larynges, some of which healed, even

though the patient died. This confirms the opinion I have long
held, that the value of local therapy in tuberculosis of the larynx IS
greatly overestimated. The larynx will heal if the tissues 'can under

go fibrosis. If such fibrosis cannot occur, no therapeutic measure

will be of value.
In conclusion, it behooves the laryngologist to understand the

significance of the pulmonary disease and its many phases when he
.

is treating laryngeal tuberculosis. With this understanding he can

more properly treat the larynx and evaluate the future course and
outcome of the disease.
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DISCUSSION

DR. ,JOSEPH B. GREENE, Asheville, N. C.:
No one appreciates more than myself this excellent paper which has

been presented to us, for it is a subject which has interested me for
a number of years.

Our Chairman first started me on the application of the cautery for
this condition more than twenty years ago, the continuation of which'
has proven most satisfactory.

I thoroughly agree with the essayist that some Cases are unsuited
for the action of the cautery; I refer to the cases associated with edema.
In my experience, cases with a larynx complicating the pulmonary



202 DISCUSSION

lesion, it has seemed to me that the most probable mode of infection
of the larynx is by sputum contact rather than through the blood stream

and lymphatics.
As the essayist has noted, the posterior aspect of the larynx is the

most frequent site of infection, which is an argument in favor of con

tact infection for the tubercle bacilli in the sputum remains in contact

in this region for a longer period of time than elsewhere in the larynx.
Then again, slight trauma incident to talking and coughing, bears most

heavily on the posterior commissure.
I must admit that the question of mode of infection of the larynx is

of more academic than practical interest.

DR. FREDERICK T. HILL, Waterville, Me.:
I think Dr. Myerson is to be congratulated on his very excellent

presentation and especially the very complete classification. I, too,
have been very much interested in the decreasing incidence of these

laryngeal cases as seen in the past few years with the advent of pneumo
thorax and phrenicectomy and thoracic surgery. Following these
cases for about nineteen years in a fairly large state institution, it
has got so now that comparatively rarely are we called upon to even'
use the cautery. I perhaps thought that might be due to living in
that part of a country which had always been Republican, but two

years ago in visiting Puerto Rico, where they have a tremendous inci
dence of tuberculosis, I find their experience there is. about the same.

Now just one point further. With this decreasing incidence of actual
tubercular lesions in the larynx, I think it becomes tremendouslyimpor
tant for all of us to keep in mind one of the most valuable contributions
ever made on this subject, and presented before this Association,
Dr. Greene's paper a few years ago on "Non-tube�cular Lesions in
the Larynx in the Tuberculous."

DR. BURT R. SHURLY, Detroit, Mich.:
I, too, enjoyed this very excellent paper that brings definitely to

us some of the really modern things that are going on in this field.

Throughout a period of forty-four years, it has been my privilege to

direct part of the work, in several sanatoria that we have in Detroit.
We know while the death rate of tuberculosis stood No. 1 on the list

many years ago, it is now in Michigan down to fifth place.
In our institutions, we find from 8 to 15 per cent with some involve

ment of the larynx. I feel that it is not always a blood stream infection.
It seems to me that the contact infection is quite plausible and quite
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a correct way of thinking in regard to many of these cases. Tubercu
losis is now a surgical disease, a great change from the older days when
climate seemed to be the objective, with no specific and no special
treatment. Our people have been educated now to go into a sanatorium
where all these laryngeal cases belong, it seems to me, and we have
a state law in Michigan that requires that they be hospitalized.

I have never seen a primary involvement of the larynx that I can

remember. I would like to ask Dr. Myerson if he has seen a primary
case.

The real solution of this problem, the key to it all, is the tuberculin

testing and x-ray of the children of our nation and the early diagnosis
when these cases are perfectly curable and when they do not involve
the larynx among these children. I look to the final solution in a

nationwide spread of more efficient, early diagnosis of tuberculosis
which is coming very rapidly in our part of the country.

DR. RALPH A. FENTON, Portland, Oregon:
May I be permitted to make. a suggestion respecting the item of

lymphatic drainage of this region? Perhaps it is in the nature of a

correction.· Dr. Larsell, who was associated with me in some experi
mental work on the drainage of the sinuses some years ago, brought
out that the drainage from the larynx goes downward and lateralward
into the laryngeal glands and then on down toward the mediastinum,
but that the drainage from these glands falls directly into the pul
monary circulation, drops in on both sides and is pumped directly
out to the periphery of each lung.

Now it is understandable that in the course of a laryngeal tuber

culosis, as I think those with experience will agree, occasionally these

people seem to go out with extreme rapidity with an acute miliary
spread. It is understandable that this may go in through the thoracic
duct and thus into the circulation from laryngeal gland drainage, which
is downward instead of upward. I would be inclined to agree with
Dr. Shurly and others that the liability of implantation by direct con

tact is the more probable thing.

DR. GORDON B. NEW, Rochester, Minn.:
I should like to ask Dr. Myerson regarding the diagnosis for the 8

patients that died with negative sputum. In a group of cases that I
have seen with laryngeal ulceration and chest findings similar to tuber
culosis but with a negative sputum, the question of blastomycosis
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and Torula was considered. I am wondering if there were any such
cases in this large group that he has reported or whether postmortem
examination proved these 8 patients to have died of tuberculosis.

DR. FLETCHER D. WOODWARD, Charlottesville, Va.:
I happen to have two slides, because last year I was interested in

this subject and we made a survey of cases admitted to one of the state

hospitals during a five-year period from 1923 to 1928 against a similar

group in 1933 to 1938, showing the results of modern treatment.

We feel that the addition of collapse therapy has been the one thing
which has done the most to lower the,inc[dence of laryngeal tubercu
losis because of the fact that we obtain a negative sputum earlier.

Therefore, that is the answer to the complication laryngo-tuberculosis.
The sooner we can get a negative sputum, the less chance we will have
of getting laryngo-tuberculosis.

In this first slide there is a group of 1090 patients admitted during
that first five-year period; 12.5 per cent of them had tuberculosis of
the larynx on admission; a similar group during the past five years
showed 13.4 per cent also had tuberculosis of the larynx on admission.
That looks as if perhaps the incidence is not lower, but I think it is
because in the second group many patients are now admitted to the

sanatorium, whereas in the first group they were sent home to die.
We only treated early cases years ago, now we take any case that

presents itself at the sanatorium. So our percentage there of laryngo
tuberculosis is about the same as it was ten years ago.

Of these cases, 95 per cent in the first group and 95.1 per cent in the
second group had positive sputum on residence in the sanatorium.
On dismissal from the sanatorium, of the first group 63.2 per cent were

still positive, whereas in the second group this was diminished to 50.2

per cent. So that we have a plus figure of 13.2 per cent in our favor,
which I believe, considering the fact that in the second group more

severe and advanced cases were treated, is largely because collapse
therapy has been added to our treatment.

In the first group, 14 per cent received cauterization of the larynx,
19 per cent in the second group, approximately the same; but in the
first group, only' 4.4 per cent received collapse. therapy, and that with
artificial pneumothorax only; whereas in the second group, 49.3 per
cent of these patients received collapse therapy of various types. So
that at discharge from the sanatorium, 44.1 per cent in the first group
were improved, whereas 52.6 per cent/were classified as improved in
the second group, which included a much more severe form of tubercu
losis than was present in the first group.
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Among the types of collapse therapy that were employed in these
cases, that is, 136 patients, half of them received collapse therapy in
the second group; in the first group only 6 patients received pneumo
thorax without pneumolysis, in the second group, 75 procedures were

carried out.

We feel that the addition of collapse therapy is the greatest thing
in the cure of and prevention of laryngo-tuberculosis.

DR. GEORGE B. WOOD, Philadelphia, Pa. :

If there is no further discussion I would like the privilege of saying
just a few words. I desire to congratulate Dr. Myerson on his very
excellent presentation and upon his very careful work in the compila
tion of statistics based upon a rather unusually large experience. How

ever, I am somewhat in Dr. Greene's situation as I cannot quite agree
with everything Dr. Myerson has said, though I acknowledge a little
bit of hesitancy in expressing this difference of opinion especially as

there is a certain amount of theorizing that one has to do concerning
the method of infection.

I feel pretty well convinced that lesions in the larynx never originate
,from an outside lymphatic source. For instance, we do not get laryn
geal tuberculosis from lymphatic adenitis of the cervical glands. Occa

sionally we see cases that look as though they may be hematogenous
in origin though I feel that they are much less common than some auth

ors, especially the German writers, state. The large majority, I am

sure, rise from direct contactwith the sputum that comes from the lungs.
Practically every case of laryngeal tuberculosis is preceded by more or

les-s pulmonary involvement and again the lesions are superficial in
their early stages directly beneath the epithelium and not in the deeper
layers of the mucosa. They spread to the deeper layers later on. The
fact that we see laryngeal tuberculosis sometimes developing in cases

with negative sputum is no criterion against the fact that those larynges
have been infected by sputum earlier in that patient's life because a

small laryngeal lesion may remain dormant for years.
The best description of the pathology of laryngeal tuberculosis that

I have read was that published a number of years ago by Manassa.
This is an extensive and apparently very carefully worked out memoir
and he shows that there are changes that occur in the laryngeal mucosa

in tuberculosis peculiar to that organ. One of the most interesting
of his observations concerns the production of ulceration. We usually
conceive of ulcerated processes from tuberculosis as resulting from the
caseous degeneration of the tubercle. Manassa has shown, however,
that the ulceration of the mucosa of the larynx usually occurs by
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a gradual involvement of the epithelium beginning with the basal

cells from a cellular infiltration immediately underlying the tubercle.
This infiltration gradually destroys the epithelium until the surface is
reached. In the later stages of course caseation may playa very import
ant part in extensive destruction. An interesting phenomenon that

accompanies this infiltration of the epithelium is the reaction of the

epithelial cells to this irritation. The basal cells start to grow and may

penetrate deep into the mucosa, in fact they have been found in the
fibrous tissue that replaces' the cartilage destroyed by perichondritis.
The tubercle bacilli gain access to the subepithelium later either through
minute trauma or as Lake pointed out, through minute intra-epithelial
pyogenic abscesses that are sometimes seen in chronic laryngitis; or it
is possible that they may pass directly through normal epithelium.
This latter method of entrance has been positively demonstrated as

occurring in the intestinal tract and in the tonsils.

Although lymphatic infections of the larynx from the outside seldom
if ever occur, Manasse has shown that the lesion may spread in the

laryngeal mucosa itself by way of the lymph vessels. He has demon
strated a tuberculous thrombolymphangitis in the tissue immediately
around an active lesion. This method of spread of the disease in the

larynx by way of the lymphatics has a very important clinical applica
tion. The removal for instance of the epiglottis by punch forceps or

cold wire snare which squeezes the tissue may force the tubercle
bacilli further into the surrounding lymph network. I nave seen cases

in which the epiglottis was removed in this manner followed by rapid
involvement of the aryepiglottic folds.

As far as local therapy is concerned I have had little experience with

anything except the use of the actual cautery because I am convinced
that cauterization of the larynx is the only method of treating this
disease that can be demonstrated to have distinct and effective cura

tive value. I realize that there is great difference of opinion as to the
indications for its use but from my own experience its use is contra
indicated only in those cases so far advanced and generally debilitated
that the least trauma, the least excitement, and the least discomfort
add only to their, pain and unhappiness. It not only has more curative
value than any other type of treatment but in many hopeless cases

its application to ulcerated areas is the best palliative measure we can

use.

DR. MERVIN C. MYERSON (in closing) :

I was very much aware when I said that the larynx was invaded by
the way of the blood stream that I would stir up some real discussion.
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I appreciate the assistance that I have gotten from the various discus
sors in making this presentation more valuable. Of course, it is impos
sible for me to cover in the time allotted the various phases that I
would like to cover.

I agree with Dr. Greene in the use of the cautery for the painful
cases and I do not think that the cautery should be withheld for any
type of ulceration, that it should be used for searing the surfaces of
the ulceration. Very frequently we can obtund the sensory nerve

endings and we leave the patient at least temporarily out of his pain,
relieve the patient of his pain.

In the matter of the hematogenous as against contactual theory,
I think I should compromise with my conscience and those who advo
cate contact. There are undoubtedly some cases which are due to

contact, but there are many cases of this condition which we cannot

disregard from the standpoint of the hematogenous method of spread
to the larynx.

The pediatrists and pulmonary specialists tell us that children have
an entirely different type of tuberculosis than adults. Theirs is the

glandular type. When this glandular type reaches a terminal stage,
it is not unusual for the child's larynx to become involved by way of
the blood stream. Fortunately, because they have -a glandular type
rather than a true pulmonary type, we do not see the involvement of
the larynx such as we see in the adult.

I would like to call attention also to the fact that almost 60 to 70 per
cent of the lesions which we have observed on the tongue are located
in such areas of the tongue which would not ordinarily make contact

with the sputum. In other words, they are not on the dorsum but on

the undersurface in the region of the phrenum and anterior to it.
In addition to claiming credit for negative sputums in these

hematogenous cases, I would call attention to the fact it is not at all
uncommon to see patients with no sputum whatsoever with laryngeal
complications. .

I believe primary involvement can be dismissed with the statement,
.

that at the present time, or up.to the present time (perhaps tomography
will change our concept) our diagnostic procedures have not been

adequate to enable us to say positively that a given patient does or

does not have tuberculosis of the lung when he has a lesion of his larynx.
In other words, he may have a lesion in his lung which is not shown on

the ordinary x-ray film.
Our concept of the spread of tuberculosis from a pulmonary lesion

is that it goes by way of the lymphatics into the blood stream, occa-
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sionally from a local focus directly into a capillary or blood vessel,
but usually into the major lymphatics, and then into the thoracic
duct and into the blood stream.

In answer to Dr. New's question, I do not know about the 8 patients
who died with negative sputum. I do know that between 80 and 90

per cent of the patients who die are autopsied and we did not have

any among this group with Blastomycosis or Torulse.
I agree with Dr. Woodward as to. the value of collapse therapy but

I would also call attention to the fact that we must not make a blanket
statement as to the value of collapse therapy. In other words, we do
encounter patients who have had the benefit of collapse therapy and
who do not improve. Those patients frequently have a tracheal or

bronchial lesion.
.

In answer to Dr. Wood, I am very well acquainted with Manasse's

work, but I would like to call attention to the fact that anybody who
has tried to do histopathology of the lymphatic vessels will tell you
that it is almost impossible to outline them by any method. I reviewed
over 900 slides in this study, and I took many of these slides to pathol
ogists in the beginning. I thought that I saw the thrombolymphangitis
which Manasse described, and I tried to get three or four pathologists
to corroborate my finding, but they would not. They said they did
not find thrombolymphangitis anywhere in other organs and they had
not seen it in the larynx. Nor could they find it in our slides.
When with special stains on about 30 slides we could not find a

thrombolymphangitis. I do not know whether Manasse's findings
are correct.

I agree with Dr . Wood as to the genesis of an ulcer or a tuberculoma,
but it is not just a purely mechanical effect. I think that the toxins
that are liberated by the local process in addition to the increase in
the growth of the tuberculous granulation tissue have something to

do with the destruction of the superficial epithelium.
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PATIENTS who have deformities of the face seem, at times, to

suffer from mental depression that is out of proportion to the extent
of the deformity, due to their avoidance of social contacts and the

difficulty of obtaining many types of employment. This seems

particularly true of patients who have defects of the frontal bone.
Reconstructive surgery has been a great aid in rehabilitating these
patients.

Medical literature prior to the World War revealed little mention
of the occurrence of repair of defects of the cranial bones. This
was probably due to several factors. Patients did not demand
improvement in their appearance as reconstructive surgery had
not been developed sufficiently to warrant attempts at repair.
Defects of the frontal bones were less frequently seen secondary to

radical operations on sinuses, intracranial operations, automobile
accidents and cured malignant disease.

Defects of the frontal bone require correction for cosmetic reasons
and for the alleviation of the symptoms that are due to absence of
the full thickness of the skull. In the cases that we are reporting,
operations were performed to corrrect the defects largely from a

cosmetic standpoint.
ETIOLOGY. Defects of the frontal bone may be congenital due

to persistence of the frontal suture, postoperative defects secondary
to intracranial or extracranial operative procedures, osteomyelitis
and trauma. The extent and contour of the disfigurement vary
to a great extent, so that only rarely does one see two similar deform
ities. Malignancy of the frontal region, as in other situations,
requires complete removal regardless of the resultant deformity,
and .with periosteal involvement a sequestrum frequently results.
Often, the deformity that one sees III the frontal region is the

14
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bony defect secondary to removal of a sequestrum after treatment

of an epithelioma by irradiation or surgical diathermy. In the
treatment of osteomyelitis of the frontal bone, there is a difference
of opinion as to the advisability of conservative or radical treat

ment. The resultant deformity, of course, is of secondary impor
tance and can only be safely corrected after healing is complete.
In general, it is best to wait for at least six months until the thick

ening and scarring have subsided. Radical surgical. procedures
for empyema of the frontal sinus or abscess of the frontal lobe are

frequent causes of deformity in this region. The frontal bone and
the supra-orbital ridge may be pushed backward owing to trauma.

A common deformity due to an automobile accident is the dis

placement of the base of the nose, the glabella and supra-orbital
ridge which have been driven backward into the ethmoid region.
This type of deformity is illustrated in Case 6. The patient is

usually in a critical condition and any attempt at immediate

replacement of the displaced bones might result in meningitis.
Healing is permitted to take place and the deformity is corrected

by secondary plastic procedures. In the healing of defects of the
skull, periosteum grows downward over the shelf of bone and
becomes adherent to the dura, so that an irregular contour of the
skull is produced. This complete covering of the-margins of the
bone prevents the production of callus which ordinarily would fill
and obliterate the defect.

TREATMENT. The time of correction of the defect of the skull
must depend on the etiologic factor in its production. It-is always
best towait until complete healing has taken place, until any seques
trum has been removed and, if any sinuses are present, until all

discharge ceases.' Six months from the time of the last operation
or the accident, in general, is the time of election. If the deformity
is secondary to malignant disease, it is best to wait for at least a

year, if the periosteum has been involved, to make sure that there
is no recurrence. When the patient presents himself for reconstruc

tive surgical alteration of a defective frontal bone of any extent,
it is best to make a cast of the face, so that the defect may be
built up in clay and the extent ofthe deformity determined. From
the cast, lead patterns are obtained, both of the surface defect and
of the depth of the defect. These may be taken to the operating



NEW, DIX: REPAIR OF FRONTAL BONE 211

room and used at the time of the reconstruction. It is essential
that the patient be in the best possible general condition. If there
is severe, wide scarring or displacement of the hairline or eyebrows,
this should be corrected first by excision of the scars and adjust
ment of the soft parts. Correction of the contour consists of insert

ing some type of tissue to fill the defect. Artificial material such
as gold, silver, ivory and celluloid have been employed but we do
not feel that any foreign material has a place in this type of work.

Richard, Macewen and Lexer used dog bone and cow horn but
these were absorbed and did not permanently correct the deformity.
Soft tissues, such as fat and fascia lata, may be used for small
defects but we have found that cartilage and bone are the best
materials for this purpose.

Free fat transplants have been used as a media to fill the defects
of the frontal bone. Harter, in 1927, reported a case in which the
defect was repaired with multiple, small grafts placed at several
different sittings over a period of months. Figi, in 1931, reported
a successful result, thirteen months postoperatively, by the use

of a large, single, free, fat transplant, overcorrecting at the time
and thus allowing for partial absorption. Gurney, in 1938, in an

experimental study on rats showed that only one-fourth to one-half
of the free fat transplants survive and that "multiple pieces, in
lieu of a single piece of equal bulk, is not a satisfactory procedure."

Fascia lata may be wadded into a shape that corresponds with
that of the defect and may be inserted to restore contour. This is

only applicable if the depression is slight. Being of a fibrous
nature, fascia lata will remain as such or will be replaced by a similar
substance and, therefore, only little overcorrection is necessary.

John Hunter did much pioneering in bone grafting but did not

obtain good results due to the lack of knowledge of asepsis. Paul
Muller first used the pedicle-sternum flap to restore cranial depres
sion. Koenig and Mueller later executed a skin osteoperiosteal
flap from the neighboring outer table of the skull, with fascia
lata interposed to prevent adhesions between the brain and the
bone graft. Hacker and Durante used an osteoperiosteal flap of the
outer table twisted on a pedicle so that the periosteum contacted
the dura or brain tissue. Both of these methods had the dangers
of encountering severe hemorrhage and causing cerebral injury
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during the splitting of the outer table from the inner table of the
,

·skull.
Free bone grafts were employed with good results for these

defects, from the scapula (Leclerc), the tibia (Delangeniere), the
rib (Kahle), and the greater trochanter (Mauclaire). Sterilized
free cranial grafts from cadaver skulls were used successfully. by
Sicard, Dambrion and Roger in 42 cases. Their grafts were 0.5 cm.

thick and perforated by holes 0.5 cm. apart.
In 1865, Bert reported his conclusions regarding cartilage grafts

in experimental animals. Thirty-one years later, in 1896, Konig
first used autogenous cartilage grafts in man to repair partially
destroyed tracheal and laryngeal cartilages. Costal cartilage was

successfully used by von Mangoldt, in 1899, for the correction of
deformities. Morestin of Paris, in 1916, described the cartilage
graft for the repair of post-traumatic cranial defects. Villandre,
Rouhier, Woodroffe, Gosset, Gilmour, Henle, Lexer, Schmieden,
Wilson, Loeb and others made contributions to the work of using
cartilage as transplants.

"Stored" cartilage is obtained at the time of removal of rib car-
.

tilage. The material that is not used on that patient is stored in
an aqueous solution of merthiolate or in a solution of metaphen and
is kept in an ice-box. It is used at times, particularly in the presence
of infection as in the treatment of a nasal deformity when it is neces

sary to chisel away some of the nasal bones and refracture them from
the inside of the nose, and then use 'a cartilage implant to- elevate
the dorsum.

TECHNIQUE. For the correction of a defect of the frontal bone,
the patient is anesthetized by the intratracheal gas-ether method.
The hair is shaved well back of the forehead. A solution of novo

cain and adrenalin is injected for its hemostatic effect around the
defect, if it is a large one. The incision is usually made above the
hairline, in the eyebrow or in an old scar if this seems advisable.
The incision above the hairline may be just large enough to allow
elevation of the skin and subcutaneous tissue over the defect or it

may extend laterally to allow the turning down of a large forehead
flap, thus exposing the entire defect. Cartilage is removed from
the right side of the thorax. In selecting an area for the removal
of cartilage, the site of the defect, its thickness, and extent deter-
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mine from just what place the cartilage will be removed. The supra
orbital ridges require a piece of cartilage the shape of whch simulates
their outline and while the surgeon shapes thecartilage to conform
to the pattern, the first assistant closes the donor site.

Cartilage is usually built up on the lead patterns and the larger
pieces are sewn together with fine silk. These are inserted through
the incision above the hairline. At times, these may be fixed to

the frontal bone with small pieces of stainless steel surgical needles
used as tacks. Catgut sutures are used to close the pericranium
over the graft and the scalp flaps are approximated with fine

interrupted silk sutures. A dressing of gauze that will provide
pressure is applied and maintained for ten days. At times, in
the type of deformity that is frequently seen as a result of an auto

mobile accident, the glabella and nose as well as the forehead may
have to be built up. In this type of case the accurate fitting of
the cartilage to form the bridge of the nose and the glabella is

very important. Little reaction, as a rule, follows insertion of

cartilage and the cosmetic results in cases in which we have
employed it have been very satisfactory.

REPORT OF CASES.-CASE I.-A woman, aged thirty-nine years,
registered at The Mayo Clinic September 2, 1937; she complained of
a tumor of the forehead. In 1927, she had noted a small, warty growth
in the frontal region. This lesion had been treated with a caustic.
It did not heal completely and was burned with an "electric needle"
in 1930. In 1932, during pregnancy, an ulcer appeared. Two applica
tions of radium, in 1935, cleared the lesion until 1937 when ulceration

again appeared. Further irradiation at that time only aggravated the
condition. Her general health was excellent

Examination revealed an atrophic scar 4.5 em. in diameter situated in
the right frontal region. Firm, nodular elevations and a small crusted
ulcer surrounded the scar. Routine laboratory findings were essenti

ally negative.
On September 8, 1937, biopsy showed basal-cell and squamous-cell

epithelioma, Grade 1. Wide removal with the electrocautery was done,
with thorough burning of the periosteum and outer table of the skull.
The dead bone sequestrated in three months and granulations and
scar tissue covered the defect. The woman remained well for thirteen
months and returned for plastic repair of the depressed frontal defect
which measured 3 by 4 cm. 'This was accomplished by exising the scar
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and drawing together the two sides as lateral sliding flaps; the incisions
.extended above the hairline and just above the eyebrows. Interrupted
silk sutures were used as subcuticular and cutaneous sutures.

CASE. 2.-A woman, aged fifty years, registered at the clinic on

August 9, 1938, with a complaint of multiple tumors of the face. These
had been present, had been removed, and had recurred many times
for a period of nineteen years. Much irradiation of the many, large,
frontal lesions had had no evident effect.

Examination revealed multiple, 'solid, reddish, non-pulsating sub
cutaneous nodules of the frontal region" right upper and lower eyelids
and parotid region. On August 17, 1938, biopsy showed gland-forming
basal-cell epithelioma or adenocarcinoma, Grade 1. These lesions
Were removed with surgical diathermy; the periosteum of the frontal
bone was thoroughly destroyed, so that a sequestrum of the outer

table was formed.
She returned in several months, at which time the sequestrum was

removed and holes were drilled into the osseous substance to allow gran
ulation tissue to come up through the exposed bone. At this time there
was no evidence of recurrence of the tumors. Due to the difficulty with

.

which the granulation tissue came through the thick sclerotic bone, it
was thought best to turn a skin flap from the left side of the forehead
with a pedicle above the defect to fill in this region, and to replace the

raw surface of the forehead thus made with a skin graft from the inside
of the leg.

.

CASE 3.-A woman, aged twenty-five years, registered at the clinic
on October 3, 1938. Her chief complaints were headache and bulging
of -her skull "windows" associated with loss of consciousness. On
September 11, 1937, she had had an exploratory craniotomy with a

left frontal decompression for intractable headaches. However, after
this, her condition became much worse and frequent opiates were

necessary to control the pain. She was of the opinion that repair of
the defects in ,the skull would decrease the severity of the headaches.

Examination revealed two defects, each 2 cm. in diameter, just to

the left of the midfrontal line. A depression, 4 by 2 cm., was present
secondary to atrophy of the left temporal bone just posterior to the
external angular process.

On October 31, 1938, "stored" � cartilage plaques were inserted

through the old scar into the frontal defects. The left temporal depres
sion was elevated by a piece of stored cartilage inserted through an incis-
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sion made through the eyebrow. Dressings that provided firm pres
sure were left in place until the eighth day, at which time the patient
left the hospital. On November 9, 1938, the ninth postoperative day,
she was discharged with an excellent cosmetic result. In addition she
felt more secure and stated that her headaches and bulging "windows"
had been reduced considerably.

CASE 4.-A man, aged twenty-four years, registered at the clinic
on August 17, 1937, with a frontal deformity that had occurred as a

result of an operation on the frontal sinus. This had occurred in the

spring of 1932. In May, 1933, an abscess of the frontal lobe had been
drained. He had remained well, except for the deformity, until Jan

uary, 1937, at which time he had noted spontaneous swelling of the

depressed frontal region and drainage from it. Roentgenologic exam

ination had revealed an osteomyelitis with a sequestrum. This had
cleared up in two months without further surgical intervention and
he then became interested in the correction of the severe defect.

Examination revealed a triangular-shaped scar of the frontal region,
which distorted the left eyebrow upward and laterally. A depressed
defect, 7.5 by 5 cm., was situated in the left frontal region. Theglabella
and left supra-orbital ridge were absent. Routine laboratory pro
cedures gave negative results.

On September 13, 1937, the triangular scar was excised, and the
left eyebrow was replaced in its normal position. The sutures were

removed on the fourth postoperative day and the patient was discharged
for several months to allow for complete healing of the replaced soft
tissues. On February 18, 1938, under intratracheal anesthesia, the

depressed defect was repaired with autogenous and "stored" cartilages.
A single piece was used to form the glabella and the left supra-orbital
ridge. Smaller pieces were used to fill the defect above this single piece.
The entire procedure was carried out through an incision above the
hairline. A dressing that provided firm pressure was used for twelve

days and he was discharged on the fifteenth postoperative day. The

patient returned home, was able to obtain a position and has been

profitably employed since that time.

CASE 5.-A man, aged twenty-nine years, registered at the clinic
on February 9, 1938. He complained of a depressed frontal defect.
Three years previously, a piece of wood had been thrown out of a

lathe and had struck his forehead, causing a fracture of the skull,
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after which he had been unconscious for twelve days. The depressed
bone had been removed and the wound had drained for six weeks.

Diplopia was present for three months, vision remained impaired in
the left eye, and he was practically unable to hear with the right ear

and he was unable to smell. He had noted an increase in weight in spite
of a poor appetite; he was extremely nervous and was easily upset, but
was able to do a full day's work. Socially he felt that he was an outcast

and not normal.
Examination revealed a saucer deformity that measured 3.5 by 2.5

cm., situated in the left frontal region with two overlying scars and
another jagged horizontal scar, 4 cm. in length, above the hairline.
The floor of the depression was hard as if bone were present
and there was no evident pulsation. Both fundi showed evidence of

previous partial rupture of the choroid. The left macula showed exten

sive pigmentary changes and slight mottling due either to previous
traumatism' or to inflammation. The neurologic examination revealed
that he had a peculiar personality. There were no definite localizing
signs denoting cerebral damage. It was thought that his mental status

was primarily due to his awareness of his deformity and knowledge
that he was "not like others."

On February 16, 1938, an incision was made through the old scar

above the hairline, and the soft tissues were elevated as far down as

the supra-orbital region. The pericranium was freed upward to expose
the peripheral bony margins of the defect. Autogenous -cartilage grafts
from 'the seventh and eighth costal cartilages and "stored" cartilage
were shaped to conform to the model of the defect. The graft was then
slid into place and was anchored securely by suturing the elevated

pericranial tissues over the graft. The soft tissue flap was closed with

interrupted silk sutures and without drainage. A dressing that provided
firm pressure was left in place for twelve days. The patient was

discharged fifteen days postoperatively with an excellent cosmetic
result and an improved mental outlook as to his future. Preoperative
and postoperative views reveal the change in his appearance.

CASE 6.-A woman, aged twenty years, registered at the clinic on

January 16, 1935, because of a facial deformity that resulted from an

automobile accident one month previously. Her general health was

good and she had slight diplopia. Examination revealed depressed and
comminuted fractures of the frontal bones and right ethmoid. A single
line of fracture extended across the inner plate of the right orbit. There
were multiple lacerations of the right eyebrow and over the nose.
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Because of the increased risk attendant to immediate interference she
was advised to go home and return in six months.

On her return she had a saucer deformity, 4 em, in diameter, of the
frontal region, and a severe depression of the entire nasal bridge and
and glabella. Most of the lacerations were well healed and aside from

myopia of long standing, her eyes were normal.
On July 10,1935, under intratracheal anesthesia, the seventh, eighth,

and ninth costal cartilages were removed in full thickness and were

shaped to match the previously made models of the defect. The inci
sions were made through the old scar of the right eyebrow and also below
the tip of the nose. One piece of cartilage was used to form the nasal

bridge and the other two were used to correct the frontal defect. Dress

ings that provided pressure were utilized to retain contour and to

prevent hemorrhage.

COMMENT. The cases reported illustrate different methods of

correcting defects of the frontal bone. The first case presented
only a small defect of the frontal bone as a shallow concavity second

ary to the sequestrum, after diathermy had been used in treating
the epithelioma. Removal of the scar necessitated the execution
of lateral sliding flaps to obliterate the excised portion. Inasmuch
as one border of each flap was above the hairline and the other

was in the eyebrow, the resultant scars were practically negligible.
The thickness of these frontal flaps was sufficient to fill in com

pletely the depressed defect of the bone as well as to remove the

original scar. The use of adjacent tissue in this situation is pre
ferred to a graft from another region because the matching of the
forehead tissues is perfect. Had there been only the depression,
without the overlying scar, fascia lata, or cartilage would have been
used to best advantage for restoration of the contour.

Case 2 illustrates the closure of a bony defect after removal of an

epithelioma of the forehead, The sequestrum was chiseled away
to allow/ granulation to come up through the cancellous bone.
Due to the thickened, sclerosed bone, this did not occur as usual,
so that it was necessary to swing in a flap to cover the defect and
then place a skin graft over the area on the forehead from which
the flap was taken.

In Case 3, which presented defects due to craniotomy, repair
was accomplished with "stored" cartilage. The patient's symptoms
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warranted an attempt to give relief, but inasmuch as definite
relief of symptoms could not be assured, it was thought more advis
able to use small plaques of "stored" cartilage and thus permit a

shorter period of hospitalization. Again, further scarring was
lessened by incising through the old scars and the eyebrow. Her

improved appearance and partial alleviation of symptoms justified
the procedure.

In Cases 4 and 5, repair was accomplished by the use of both auto

genous and "stored" cartilage grafts. In both of these cases, the
defect was so large that several pieces of cartilage were fastened

together with silk sutures, thus maintaining a continuous contour

of the graft. Then, too, it was more easily placed and immobilized·
when put in as a single solid block.

Case 6 illustrates the correction of the "guest passenger" defect

resulting from an automobile accident; correction involved recon

struction of the frontal bone and the nose by the use of multiple
autogenous cartilage grafts.

CONCLUSIONS. Repair of the frontal bone is justified for relief
of symptoms in those cases in which the full thickness of the skull
has been lost or in those cases in which correction of the deformity
is desired from a cosmetic standpoint. Rib cartilage is the material
of choice.
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DISCUSSION

DR. SAMUEL SALINGER, Chicago, Ill.:
It is too bad that the session across the hall has taken some of the

men away from this meeting. I think they would have profited greatly
by seeing this very beautiful demonstration. _ It interests me exceed-
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ingly because of several experiences that I have had along similar lines.
Two or three minor post-traumatic depressions that I encountered
were very easily corrected. One, however, caused me considerable

difficulty, a case in which a bilateral frontal sinus operation had been

performed with complete obliteration of both frontal sinuses. This

patient had also had a frontal lobe abscess which necessitated two or

three operations. He eventually got well but had a very hideous

deformity which extended over the entire supraorbital region from on

external angular process to the other.,
I did not see this man until about three years later. At that time,

I found considerable difficulty in dissecting out the scar. I had to

open up the entire supraorbital margin extending clear across the fore
head and was a little bit chary about it on account of the fact that the
scar had extended deeply into the dura. However, one large rib graft
was placed horizontally to fill the defect and quite by accident, I

believe, I left a little of the perichondrium attached which gave it the

necessary contour, that is, proper convexity. The result was excellent,
the appearance has been greatly improved and the patient has had
no symptoms.. The point I would like to ask Dr. New is whether he
makes it a point to strip the perichondrium entirely or whether he
ever uses the perichondrium for the purpose of obtaining a convexity.
I think in some cases it might be helpful.

DR. THOMAS E. CARMODY, Denver, Colo.:
One point which Dr. New emphasizes is that we should not do any

thing to these traumatic cases for some . little time. I recall seeing
a similar case a few years ago. I thought it wasa shame that the

physician who treated her, following the accident, did not lift the
nose and the lower part of the orbit. After examining the x-ray
made at the time and seeing how much air was in the skull cavity,
I thought that the patient was well treated in being left alone.

'

In this case we succeeded in building up the eyebrow and the lower
border by rib grafts. In some cases I have found, however, the cartilage
absorbs. I would like to ask Dr. New his experience. When we use

bone and cartilage, I find the contour remains in pretty good shape,
but if we use cartilage alone, very frequently it absorbs.

One case of infection of the maxillary sinus caused the loss of the
floor of the orbit. I grafted three times; the third time, after putting
in quite a little rib bone, it remained. But the cartilage has absorbed
in many of these cases. I wonder whether it is. because of the strip-
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ping of the periosteum, as Dr. Salinger has mentioned. As a rule,
I strip the periosteum off, but there is a possibility in some of these
cases that it should be left.

DR. HARRIS P. MOSHER, Boston Mass. :
.

If my conscience had not been a bit dulled by years of inactivity,
I should be worried because I have been responsible in part, perhaps
for the major part in creating greater deformities of the forehead than

any shown by Dr. New. In other words, in dealing with fulminating
osteomyelitis of the frontal bone, we have settled down to a routine

operation which calls for the removal of the whole frontal bone which
leaves a marked deformity.

Dr. Kazanjian, before the last meeting of the American Medical

Association, read a paper on the repair of these deformities. In discus

sing it, I said the operation for osteomyelitis was simple and easy when

you make up your mind to do it, but the hard part is the repair of the

deformity.
I have found in dealing with cartilage I had the same trouble Dr.

Carmody spoke of, namely that it would absorb.
Dr Kazanjian, in correcting the deformities caused by the radical

. operation for osteomyelitis of the frontal bone, inakes a two stage opera
tion of it. We use a median incision so that we can get a full exposure
of the frontal bone even to the outer angles. We wait at least three
months before the first stage of the repair operation which is bringing
the flaps together, is done .

. Dr. Kazanjian uses a tibial graft. The size of this, when you see

it first, is a bit surprising. He takes the graft from the tibia the full

length of the defect, and makes it pliable by cross saw cuts. If neces

sary he takes a second one. This is put above the first one. The

remaining deformity he corrects with cartilage. The result is a 90 per
cent correction of the deformity.

I was interested in the use of the cast as shown by Dr. New. It is
of great help. I was interested especially in the use of the pattern;
·this also is a great help. You have to be by nature both a dressmaker
and a bit of a sculptor in order to deal with these cases.

Dr. Blair discussed what I had to say about Dr. Kazanjian's paper
at the recent meeting of the American Medical Association, and said
that we were very fortunate in having Dr. Kazanjian to help us out.

It goes without saying that the Mayo Clinic is equally fortunate, if
not more SO, in having Dr. New.
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DR. MERVIN, C. MYERSON, Brooklyn, N. Y.:

Anything that I might say would be repetitious of the remarks
which preceded my discussion, but I would like to ask Dr. New one

question. To what extent is the defect overcome by the production
of osteoid tissue? I am not speaking of these tremendous defects, but
1 am thinking of the cases which have had a resection of the frontal
sinus and some of the adjacent bone because of an osteomyelitis that
is complicating the frontal sinus disease. I might say that at our

hospital, the neurosurgeons have been collecting sections of the skull
after their operations. We thought 'we could use these sections as

replacements for some of these defects, but it seems that they are more

or less valueless because they invariably become infected and must

be removed.

DR. CHARLES J. IMPERATORI, New York:
We have as a guest, Dr. W. W. Carter, who is one of the pioneers

in this type of work and I would request that Dr. Carter be given the

privilege of addressing the meeting.
Also, I would like very much to compliment Dr. New on his presen

tation and the wonderful photographs he has shown. The depth of
fQCUS of these photographs gives them a three dimensional appearance.

DR. WILLIAM WESLEY CARTER, New York (By invitation):
I appreciate very much Dr. Imperatori's reference to rne with regard

to pioneer work that I have done in this field. However, I am not

quite as anxious to have something to say about it as he imagines,
after having listened' to the superb discussion of this subject by
Dr. New.

My' experience in transplanting bone and cartilage began a number
of years ago and particularly in the correction of nasal deformities.
I have corrected a few cranial defects but this has been a minor portion
of my work. Two of the patients with cranial defects were corrected

by the use of tiny splinters of bone. They were removed from the
rib and were composed of cancellous tissue near the cartilage and bone.
It was found, after six or eight months, that a considerable osteogenesis
had occurred and that these defects, which were small in the cases

under consideration, had become osseous. This led me to believe that
in many cases correction of these deformities could be accomplished
by the use of very finely chipped pieces of bone containing cancellous
tissue which is rich in osteoblasts.



REPAIR OF FRONTAL BONE , 223

The use of cartilage is preferable in many cases to the use of bone
because it is far more easily handled. Portions of the seventh, eighth
and ninth ribs are what I have used. I did not preserve the perichon
drium. If the perichondrium is left in the bone in the correction of
nasal deformity, there is a tendency for the transplant to curl. Exactly
what occurs, I do not know but the cartilage does curl upward. In
some instances, the transplant has increased considerably in thickness
and in nearly all of the transplants there has been a central area of

absorption. No trouble has been experienced from the absorption of

cartilage unless there was an accidental infection at the time of the

operation.

DR. E. Ross FAULKNER, New York:
I want to get up to compliment Dr. New on his very beautiful expo

sition of this difficult subject. I also want to ask him a question. In
his experience, how much regeneration of bone occurs after the osteo-

myelitis?
'

I have a child on whom I operated three years ago. ,At that time
the child was nin'e months old. The whole frontal bone was removed.

Today, one can find practically no defect; perhaps a soft area on the

right side over the temple about as big as a quarter. The frontal bone
is absolutely rigid on that sideshowing complete regeneration. I have
been rather apprehensive over the mental development of the child,
with this thoroughly rigid bone. The child is four years old now.

I wonder if Dr. New has had a similar experience. I think the child
would have been better if it had not made such complete regeneration
of the bone.

In regard to the reconstruction after frontal sinus operation, I think
I have a few derelicts I will send on to Dr. New. I have always regarded
the staphylococci as sleeping dogs. It does just as well to let them lie
in a great many of these cases. I always felt a little apprehensive about

doing surgery on them until quite a long period afterward.
The small amount of surgery I have done to overcome those defects

is obsolete, putting in fat and muscle, even trying to make repeated
hematomas to see if they would not get some organization of a clot and
fill them up. The clot absorbed very quickly.

I think there is no question about it that the rib cartilage is by far
the best material to use for overcoming those defects, but I hesitate to

do it until I am pretty sure that the staphylococcus is dead.
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DR. GORDON B. NEW (in closing):
. Regarding the question of preserving the perichondrium in the trans

planted cartilage, I would say that we remove it in all cases except in
those where we use the perichondrium to curve the cartilage as in

building an ala of the nose.

Regarding the question of absorption of cartilage, it has been my

experience that cartilage is not absorbed and this has not occurred-in

any of the cases reported. Of course, Dr. Kazanjian's work which
Dr. Mosher has referred to is well known. He uses osteoperiosteal
grafts, beginning about three months after the operation, and then
later uses cartilage to fill in the defects. In the cases with extensive
loss of bone, this should be an excellent method.

Regarding the question as to whether defects of the skull fill in after

operation, I would say that in the adults, as far as I know, the defect
remains while in infants and young children, as in the case Dr. Faulk
ner refers to, there should be a great deal of regeneration of the bone.
I was delighted to have Dr. Carter discuss this work as I remember

visiting him twenty years ago and seeing his wonderful work at that
time. I know that it was a great stimulation to me.



FURTHER EXPERIMENTS IN THE ACTION OF DRUGS
ON THE NASAL CILIA *

ARTHUR PROETZ, M.D.

THE following report is supplementary to one of a similar nature

made a few years ago.' The original communication dealt with
the effects of several of the more commonly used drugs upon the

ciliary activity of the nasal epithelium. Four of those described
at this time are in common use, the other is not now part of the

rhinologist's pharmacopeia but is included here for other reasons

which will be explained.
The methods employed in these investigations are practically

identical with those which are described in detail in the first paper.
As in the first instance, three parallel series of experiments were

performed, the first upon the living animal membrane undisturbed
in the sinus, the second upon material extirpated from animals
and the third upon material extirpated from the human nose.

When these three have been identical, it is felt that the results may
reasonably be applied to the living human membranes.

1. AMPHETAMINE

(BENZEDRINE, A - METHYLPHENETHYLAMINE)
Observations were made upon the nasal ciliated epithelium

(1) of the living rabbit, (2) of extirpated rabbit mucosa and (3)
of extirpated human 'mucosa, using

1. Benzedrine inhalers without oil of lavender and with
oil of lavender.

II. One, 2 and 3 per cent solutions of amphetamine in liquid
petrolatum.

The effectiveness of the ciliary apparatus depends upon the

rapidity and amplitude of the ciliary beat, provided that the mucous

coating is normal in viscosity. Application of granular material
* From the Oscar Johnson Institute, Washington University School of Medicine.
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is not necessarily a reliable indicator of ciliary activity as varia
tions in adsorption and specific gravity may effect the result.

In all cases the active epithelium was observed under the micro

scope by reflected illumination and the test substances were intro
duced through a specially constructed double capillary tube, which

keeps the cilia in view at all times during the application. This
device consists of two glass tubes welded together and drawn to

a double capillary point. One tube is connected to -a constant

vacuum line. The test substance is introduced into the other tube
and allowed to flow by gravity onto the membrane. The vacuum

tube picks up the droplets as they strike the membrane and
restricts the substance to a small area. This restricted application
has a twofold advantage: first, it prevents overflow into the nose

and choking, and guards against poisoning the animal by flooding
the trachea or the digestive tract with the test solution; second, by
keeping the surrounding areas intact it provides controls adjacent
to the areas under scrutiny.

A. INHALER. The inhaler was attached through adaptors and
rubber tubing to one arm of the capillary tube. The control cur

rent of air was first passed through the adjacent tube for two

minutes to make sure that the drying effect was not sufficient to

stop the cilia. At the end of this time the air was-allowed to flow

through the inhaler, projecting its fumes against the membrane.
This stream of vapor was interrupted only occasionally for the

purpose of moistening with Locke's .solution as required by the

drying of the surface of the control area.

1. PLAIN AMPHETAMINE (WITHOUT OIL OF LAVENDER).

(a) Living Rabbit. Rabbits were anesthetized by intra
venous injections of sodium amytal, which instillation had been
shown in previous experiments not to affect the ciliary heat, at

least for the' duration of the present experiments. The frontal
sinuses were opened and the cilia of the undisturbed epithelium
were observed under the reflecting microscope. The capillary tubes
were introduced into the field and a current of amphetamine fumes
allowed to flow upon the membrane. There was no appreciable
change in the amplitude or rapidity of the ciliary beat at the end
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of twenty minutes, when the experiments were terminated. This
was true in every case.

Number of observations-6.

(b) Extirpated Membrames from the Nose of the Rabbit.

Strips of nasal membrane from the septum, turbinates and the
sinus lining of the rabbit were examined in a manner similar to the
above, except that the membranes were examined in small, flat

glass dishes, the Locke's solution in which they had been immersed
having been withdrawn just previous to the experiment. Here

again there was no demonstrable effect after twenty minutes.
Number of observations-6.

(c) Extirpated Human Tissue. Epithelium from the phar
yngeal tonsil removed from children at the adenoid operation was

examined similarly. In no case was there any appreciable change
after twenty minutes.

Number of observations-6
2. AMPHETAMINE WITH OIL OF LAVENDER ("BENZEDRINE"

INHALER) .. The experiments under "1" were repeated, using the
Benzedrine inhaler with oil of lavender. The results were identical
with the foregoing.

Number of observations: .

(a) Live rabbit, 2;
(b) Extirpated rabbit mucosa, 2;
(c) Extirpated human mucosa, 2.

B. AMPHETAMINE (DIRECT ApPLICATION). 1. The pure drug
applied to the mucosal surface stopped all ciliary motion instantly.

2. One per cent solution in liquid petrolatum caused slowing in
a variable number of minutes, beginning in from three to seven

and persisting over the period of the experiment.
3. Two per cent solution in liquid petrolatum caused appreciable

slowing within a few minutes after application, which occurred in

varying degrees over the field, some areas being less affected than
others but all areas slowing to 3 to 6 beats per second.

4. Three per cent solution in liquid petrolatum caused a general
slowing and cessation in from three to six minutes, very few areas

being active at the end of that time.
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Number of observations:
(a) Living rabbit, 9;
(b) Extirpated rabbit mucosa, 12;
(c) Extirpated human mucosa, 8.

Comment Upon the Observation of Oily Solutions.
There are several factors which render it impossible to make

accurate time observations of the effects of oily solutions upon the
mucus covered membrane:

1. When oil is applied to the wet mucosa it flows over the entire
surface and later breaks into globules of various sizes which dis
tribute themselves upon the face of the specimen. The distribution
of the oily solution is therefore unequal and various fields are

affected in different degrees.
2. If the entire specimen is immersed in the oil, there remains

an envelope of watery solution about it for a variable time. In
other words, the oil does not "wet" the membrane .

.3. The optical system has been adjusted for observing the cilia
in a watery medium. In order to do this, the angle of incidence of

. the illumination is adjusted so that the light is reflected back into
the objective. When now the oily solution is introduced between
the object and the objective, light is reflected not only from the
oil 'surface, which can be avoided by the use of an immersion cone,
but from the interface between the oily and mucoid coats, which
cannot. Under these conditions, the cilia cannot be seen and the
observation must be interrupted until the oil has flowed away
sufficiently to restore the optical system to its previous status.

It is at some time during this interval that the effect of the oily sol
ution upon the cilia is produced. For this reason, this effect can

be recorded in minutes only approximately.

II. ALCOHOL

A word of explanation should precede this report. Although
alcohol is not commonly used directly in the nose nor to any appreci
able extent in any nasal medicament, it was studied for the follow

ing reason: It is not an infrequent observation that persons imbib

ing alcoholic drinks-not necessarily III excess-expenence an
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excessively copious and sometimes viscous secretion of mucus from
the nose and the sinuses. This phenomena may occur a few minutes
to a few hours after the imbibition of the alcohol.

With the thought that this excessive secretion may serve a use

ful purpose in the eradication of deep-seated infections and that
it may be advantageous to apply alcohol locally in weak solutions
either by itself or as a vehicle for other drugs, it was included in
this investigation.

Employing the same methods as above, it was observed that
alcohol in any concentration in distilled water stops the ciliary
beat in a few seconds, therapidity depending only upon the strength
of the solution.

When the alcohol was diluted with Locke's solution, however,
it was fairly well tolerated, for example:

Extirpated Membranes. Fifteen per cent on extirpated rabbit
and guinea pig mucosa caused a slight slowing after five minutes.
This was not progressive, however, and the cells were still in good
condition and moving actively after one hour.

Eighteen per cent slowed the cilia at once and after fifteen min
utes practically all motility had ceased. Washing with Locke's
solution, however, restored the motility which continued for several
hours, when the experiment was stopped.

.

Twenty per cent stopped motility at once. If left in this solu
tion for two or three minutes, some motility can still be restored

by immersion in Locke's solution but some areas show destruction
of the surface.

Living Membranes. Five per cent alcohol in Locke's solution
was applied, in the living rabbit for over two hours without any

appreciable effect.
Ten per cent in Locke's solution showed no appreciable effect

when the experiments were
.

stopped at varying intervals over one

hour.

Twenty per cent in Locke's solution showed a cessation of

motility in twenty to thirty minutes and the cilia could not be
resuscitated by Locke's.

It is noteworthy that when the membranes have been bathed
over short periods of time in the stronger solutions and longer
periods of time in slightly weaker ones, the interference with ciliary
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activity seems to be due less to any paralyzing action on the cilia
than to a disruption of the epithelium itself. There appeared num

erous small, fairly parallel crevices or cracks, apparently due to

surface coagulation and shrinkage. Betweenthese cracks motility
often continued for many minutes. The same was noted with
ether. From this it appears that, should they prove useful, the
watery solutions should be harmless in the nose in so far, at least,
as ciliary action is concerned.

III. ETHER, CHLOROFORM, NITROUS OXIDE

In these experiments, because of clinical applicability, observa
tions were made upon the cilia of the trachea as well as the sinus
of rabbits. The method used for this second observation was as

follows:
The animal was anesthetized with urethane injected intra

peritoneally. This produced profound anesthesia but had no

visible effect upon the ciliary beat either regarding vigor or speed.
The trachea was exposed through a long median incision in the
neck and was freed from surrounding structures for about 2 ern.

With the animal on its back, the trachea was slipped over a narrow

strip of metal fastened beneath the microscope objective in place
of the stage. By removing a small piece from the front of the
trachea, the interior could be readily observed through the micro

scope with the "ultrapak" attachment used for sinuses. The effects
of 'the ether and chloroform vapor and nitrous oxide gas could be

watched as the animal inhaled the vapors.
A. ETHER. In a concentrated atmosphere of ether vapor, pro

duced by wetting a ring of cotton placed around the open trachea,
the cilia performed in a normal manner over as long periods of time
as the experiment would permit.

If a current of ether vapor was blown against the epithelium"
through a small tube, the beat slowed rapidly and stopped while
the blast continued. Motion could be suspended for several
minutes in this manner but as soon as the vapor current no longer
impinged directly upon the area, resuscitation occurred within
a few seconds, followed by a short interval of highly exaggerated
activity. This closely resembles the results of cooling the membrane
and is attributed to the cooling effect of the ether vapor and not to

any specific effect on the cilia.
'
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Warming the ether apparatus did not alter the phenomenon but
it also did not greatly increase the temperature at the point of

impact, where evaporation still maintained enough cold to inter
fere with motility. In no experiment was there any indication that
ether vapor alone caused any damage to the cilia.

In sharp contrast to this, however, was the effect produced by
applying a small drop of ether directly to the membrane. In this
case activity stopped promptly and permanently, due to an actual

injury to the surface cells. The cracking of the surface, similar
to that noted under alcohol, occurred.

B. CHLOROFORM. The fumes of this drug also were not found
to have any demonstrable effect upon the cilia in the living animal.
In this case, however, two minutes exposure of an extirpated strip
of membrane to an atmosphere of chloroform vapor stopped all

activity, which was only incompletely revived by washing in
Locke's solution. This revival did not occur spontaneously with
out the washing in Locke's solution.

As in the case of ether, the chloroform itself in actual contact

paralyzed the cilia at once. In this case they could be partly revived

by putting them under Locke's solution within a few seconds. This
revival did not persist more than ten minutes, after which there
was complete immobility, apparently due to cell destruction.'

A direct blast of chloroform vapor also stopped motility while
the blast was in progress, which was likewise attributed to chil

ling. Recovery was immediate and motility vigorous.

C. NITROUS OXIDE. No application that was made, in any

experiment, of nitrous' oxide to the cilia or to the animal had any
demonstrable effect upon the ciliary motility, no matter whether
the gas was concentrated or mixed with air. Animals kept under
nitrous oxide anesthesia for twenty minutes and then killed with
ali overdose of the gas, showed normal motility of the cilia, which
were examined as quickly as it was possible to reach them after
the death of the animal.

It would appear from the foregoing that the three anesthetics
mentioned have per se no effect upon ciliary activity when adminis
tered in gaseous form.

The cold produced by their evaporation may paralyze the cilia
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while it continues. This was especially notable with ether and

chloroform, although once or twice the cold produced by releasing
the gas through the valve of the cylinder had somewhat the
same effect.

Actual contact of the fluid, however, is disastrous to the mem

prane and it is obviously of the utmost importance to avoid such
contact accidentally in the administration of anesthetics.
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DISCUSSION

DR. THOMAS E. CARMODY, Denver, Colo.:
I would like to ask Dr. Proetz regarding those instances in which a

drop of ether or chloroform reaches the membrane. Will the membrane
return to normal, or is the disintegration so great that ulceration
results?

DR. THOMAS C. GALLOWAY, Evanston, Ill.:
I would like to ask Dr. Proetz if he has done any work on carbon

dioxide along with that on anesthetics. Waters has recently reported
work which indicates carbon dioxide might be quite irritating to respir
atory mucosa. Would you advocate the use of alcohol for the �ure of
a cold?

DR. ARTHUR PROETZ (in closing):
I have no experience, Dr. Galloway, with carbon dioxide. I will

say that while the nitrous oxide experiment was going on, we frequently
found that we had to warm the gas as it came through, because the chill

ing of the gas in the valve of the tank made the air so cold that it

stopped the cilia. As soon as that was dispensed with, the cilia were

not affected.
As for the destruction when the anesthetic touched the membrane, as

I said, the disability lasted as long as we could keep up an experiment
with one animal in the course of several hours in the day and from the

appearance of the membrane and from the general disintegration, I
would think that it would be impossible for a resuscitation of the sur

face. I should think it would have to be regeneration.



SINUSITIS-THE PRESENT RATIONALE OF
TREATMENT

CHARLES T. PORTER, M.D.

SINCE the last annual meeting of this Association, when Dr.
Babbit asked me to prepare a paper on diseases of the nasal acces

sory sinuses for this meeting, I have done considerable reading on

the subject and have reviewed my own work. One of the most

common-sense papers of the year was that read by Dr. Mithoefer
before the Eastern Section of the American Laryngological,
Rhinological and Otological Society in Boston.

There is very little which is new concerning the operative tech

nique in the treatment of sinus .discase and I shall not attempt
any detailed description of it here. The allergist has made and is
still making progress, and chemotherapy is becoming more and
more. valuable as an adjunct to our treatment. In many cases,

however, nothing can supplant good surgery. In New England,
where sinus disease is very prevalent, the most difficult problem
of the otolaryngologist today is how to overcome the prejudice of
the general practitioner and the public to surgical treatment.

We, as specialists, are in a large measure responsible, partly on

account of poor technical surgery and partly because of lack of

good judgment in the matter of knowing when to operate. We
are advised by some writers on sinusitis never to operate during
the acute stage. It seems this is as dangerous as to say always
operate. One must evaluate the various conditions existing and
use one's best judgment. If this is good the outcome is apt to be

good; if not, it is the reverse.

In acute conditions the primary object is to secure drainage and
abatement of inflammatory reaction. Immediate surgery is not

always advisable. I have been able to obtain complete success by
conservative methods in many acute cases. This consists of rest,
warm even temperature with plenty of moisture in the air, and

daily shrinkage with a weak solution of cocaine followed by warm

saline irrigations. When this treatment has reduced the inflam-
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matory process to a subacute state where drainage is well established
and the temperature has been normal for some time, I prefer,
whenever possible, to send the patient to a warmer climate. This

invariably hastens recovery and insures against relapse.
In the fulminating type of infection immediate surgery is often

necessary. In my experience this surgery should be extensive
enough to obtain immediate and adequate drainage of all the sinuses
involved. It is here that the most serious complications arise,
such as orbital infections, extradural and subdural abscess with

subsequent brain abscess, meningitis, and osteomyelitis. It is
often advisable to remove not only the front wall of the frontal.
sinus but the posterior wall as well, along with the floor, and do
a complete exenteration of the ethmoid. The gross appearance of
the posterior wall of the frontal sinus gives no evidence as to what
is behind it. Nor is the x-ray of any help in the early stages. I
am convinced that this radical procedure should be followed in
all cases where there is an increase in the cell count in the spinal
fluid or any signs of meningeal irritation. These wounds may have
to be left open for weeks or even months.

.

In osteomyelitis resulting from an infection of the frontai sinus
I follow the method advocated by Dr. Mosher and remove the entire
bone in one section, endeavoring to include the whole of the sinus
and sufficient bone to give a wide margin beyond the area of
evident infection. It is � great temptation to be less radical in
the hope that we are dealing with a simple bone necrosis only to

find later that we have lost the best opportunity to get ahead of
the disease. At the Massachusetts Eye and Ear Infirmary we have
demonstrated that to wait for x-ray evidence of extension is fre

quently disastrous, as the disease is from one to two weeks ahead
of the x-ray.

Conservativ:e treatment in chronic sinus disease is largely con

fined to alleviation of acute flare-ups. Sometimes it is necessary
to resort to such minor operative measures as submucous resection
of the nasal septum, turbinectomy and antrotomy, and the removal
of diseased tonsils and adenoids, especially in children. The cor

rection of allergic conditions I consider a very important part of
conservative treatment.

In the relief of acute exacerbations appr,oximately the same pro-
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cedures will suffice as those mentioned above under the treatment

of primary acute conditions.
As was pointed out by Dr. Mithoefer, there are varying degrees

of involvement in chronic sinus disease and after careful diagnosis
it may be necessary only to correct mechanical obstruction to

secure relief, or operate on the key or activating sinus.
I have had little experience with diathermy as a curative agent

and have little faith in its efficacy.
I recently heard a roentgenologist read a paper in which he

claimed results so surprising to me that I mention them here.
With minute doses of from 20 to 30 R, chronic and acute sinuses,
mastoids, and even bronchiectatic cases were cured or relieved.
This experience is not shared by several eminent roentgenologists
of my acquaintance who feel that x-ray treatment is of no value.
This I am prone to believe because I cannot see any logical reason

why a sinus filled with thickened infected membrane and polypi
with encysted abscesses could be benfited by x-rays.

Antrum 'puncture in acute cases is inadequate and dangerous as

the antrum is frequently filled with edematous membrane and the

puncture is adding insult to injury and occasionally results in a

fatality. This procedure in chronic cases as a diagnostic measure

is rarely necessary if good x-rays are available. As a curative
measure, except perhaps in subacute conditions, it is worthless.

The allergist can be of the greatest assistance to us in dealing
with chronic sinus disease and all allergic cases should be investi

gated before any radical type of treatment is instituted. Dr.
Hansel" and Dr. Mithoefer both stress the importance of careful

study of the discharge from these sinuses, both from a diagnostic
standpoint and as an index to the kind of treatment most likely
to be effective. I thoroughly approve of this and think it is too
often neglected. Many allergic subjects become secondarily
infected due to blockage of drainage and require a combination of

allergic and operative rhinologic treatment:
In the surgery of chronic sinusitis, the ethmoid, because its

anatomical relation to the other sinuses is most important. The

surgical approach to it depends on the individual training and

judgment of the operator and on his ability to make a correct

diagnosis. Those of us who were Mosher-trained can safely use



236 PORTER: PRESENT TREATMENT OF SINUSITIS

the intranasal route. In dealing with pansinusitis, when the antrum

and ethmoid are primarily involved with slight involvement of
the frontal, I use the intranasal route in dealing with the ethmoid
and do a radical antrum of the Caldwell-Luc type. If, on the other

hand, the frontal is badly infected, with the symptoms during
an acute exacerbation largely frontal in character, I use the external
route and use a modification of my own of the non-obliterative
Killian type3 or a Lynch operation. In extremely large frontals
I often find it advisable to do an obliterating type of operation in
the beginning. In making my decision as to which method to

follow I take into consideration the occupation, resources, intel-
.

ligence, etc., of the patient, all of which are important for a satis

factory result. I discussed these factors at length in a paper given
in Philadelphia last November." In many cases the posterior
wall is involved and has to be removed. When this is done complete
obliteration is effective and healing prompt. Dr. Mosher has for
some time advocated this as a routine in obliterating operations.
I have found that most failures in frontal sinus surgery arise from

neglect -to remove the floor and orbital prolongations. If infected
mucous membrane extensions are left in these, or pockets where
this can reform, failure is certain.

The after-care in postoperative sinus disease is
-

of the utmost

importance and perhaps as many failures are due to this neglect
as to poor surgery. I think it would be impossible to put too much
stress on the follow-up of postoperative sinus conditions. This is

particularly true in allergic cases. Repeated allergic attacks tend
to block drainage and predispose to reinfection.

One of the most controversial points in allergy and rhinology is
the efficacy of sinus surgery in asthma. Whether the asthma asso

ciated with chronic sinus disease is due to secondary bacterial
sensitization has not been proved. Nor does it matter greatly.
The important thing is for the surgery to be thorough and the
after-care adequate. My results compare favorably with those
reported by Cook and Grove.' All of my cases had been unsuccess

fully treated for periods ranging from one to ten years by the allerg
ist before coming under my care. Most of them required a follow

up of from one to two years after operations. I believe that those
who fail to get similar results are not thorough enough in their
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surgery or neglect to follow their after-treatment closely. At the
risk of being accused of prejudice I think we, as rhinologists, can

do more for these patients by ourselves than the allergist can by
himself. The ideal combination is teamwork between the two,
with the rhinologist in command.

In acute strepto- and pneumococcic infections of the sinuses,
and even when the meninges are secondarily involved, we now

have chemical agents which frequently' give immediate results.
We have had several cases on service recently at the Massachusetts

Eye and Ear Infirmary of acute sinus disease and meningitis which
recovered after the use of sulfanilamide and I have a number of

private cases of acute sinus infection which didnot yield to ordin

ary measures but which cleared up under sulfanilamide treatment

without operation. I do not believe in giving the drug just because
one has a culture showing a hemolytic streptococcus infection but

prefer to reserve it for emergencies after the patient has demon
strated that he cannot successfully cope with the infection himself.
When using this drug I give it in large initial doses, getting the
blood level up to 15 to 20 mg. per cent in twenty-four to forty-
"eight hours and keep it there for a considerably period of time.
When the patient shows signs of recovery and has a negative cul
ture I gradually reduce the dosage over a seven- to ten-day period.
Transfusions of the immune variety are frequently used in con

junction with sulfanilamide and sulfapyradine therapy with good
results. Transfusions of the non-specific variety are often bene
ficial in supplying a certain amount of antibodies which enhances
the action of the drug.

In considering the problem of the existing prejudice against
surgical treatment, we must admit that part of the blame is ours.

There are many men practising our specialty throughout the

country who are not competent to do major sinus surgery. Their
failures reflect on all of us. This association and others are doing
much to improve this condition, but before this prejudice can be

entirely removed we must first educate the general practitioner
and through him the public. As an example of lack of knowledge
among members of the profession at large, I recently attended a

meeting of the Credentials Committee of a national society and
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to my surprise found many of those present had never heard of the

American Board of Ophthalmology or Otolaryngology.
The average practitioner seems' to be distrustful of our specialty

in particular. He is loath to refer the patient until some serious

complication has arisen. As a result of this, if the case becomes
a protracted one or terminates fatally, the specialist is obliged to

take the responsibility. It is not surprising, then, that the public
has become skeptical of the ability of the rhinologist to operate and

get a good result. It is becoming .rnore and more difficult to con

vince patients that sinus surgery can be successful. I frequently
hear the statement, "once a sinus always a sinus" and "one opera
tion always leads to others."
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DISCUSSION

DR. RALPH A. FENTON, Portland, Oregon:
The Association should be grateful to Dr. Porter for this excellent

resume of the modern treatment of sinusitis. I must say that I agree
with him in most particulars. Although we are nearly as far from the
center of the United States as is Boston, thanks to the standardizing
work of the Board of Otolaryngology and its effect upon graduate
education, our men are disposed to follow very largely the teachings
of the better minds of the great teaching centers in the East.

There is a tendency, in a good many parts of the country, to abandon
overtreatment and the use of strong antiseptic drops largely due to the
work which has been done by Dr. Proetz and Dr. Lierle. Still, our
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people often ignore allergy, as the allergists often ignore the work which
we are doing. One finds every once in a while a case which is obviously
allergic but in which there is an utterly neglected antrum -that has
been passed up and in which treatment is absolutely necessary.

One must agree that operation, if it is done at all, must be complete,
whether it is in the ordinary case or in the case with an allergic compli
cation. This should be basic. I feel that in our practice in the West
in general is to avoid operation in the acute stage of very severe and

fulminating infections. At the present time we have come to rely upon
the use of sulfanilamide rather early. We do not hold it or wait a

while or resort to surgery early in these cases in which the orbit is

involved, but are inclined to tryout sulfanilamide at least for two or

three days before we rush into external incision upon these acute

affairs, unless after all the eye is popping out and something must

quite obviously be done.
With local drainage and the infraction of a middle turbinate perhaps,

we have found that sulfanilamide, kept at a constant concentration

by using it day and night, and not in excessive doses, but rather steady,
moderate doses, according to the excellent studies of Osgood, works
out best. But in any case, if sulfanilamide be used, it must be checked

by daily white counts and red counts, because you will find nasty
complications coming up if you do not observe very closely the reaction

upon the individual patient.
Respecting diathermy, it may be recalled that Dr. Larsell and I

checked up on the tissues of a number of patients whom we caused to

be treated by diathermy in the presence ofchronic sinus disease in the

antrums; all we found it did was to drag in a lot of red blood cells and
cause a highly hemorrhagic membrane, which was much harder to

operate upon when we brought them to operation to recover the tissues
in a few weeks, than the untreated side which also required operation.
Apparently all that it does is to bring in such immune bodies as may
be brought in by an influx of red cells. However, a few people, having
had the use of diathermy, two or three of them refused operation
because they felt better. Perhaps that was psychological.

Respecting the matter of x-ray treatment, I am sorry to say that
that originated with Drs. Butler and Woolley in Portland, who are

excellent x-ray men but they became obsessed with the notion that
small doses of carefully filtered x-rays were highly beneficial in all

types of sinus disease. In 1934, Dr. Woolley appeared before the
Section of Radiology of the American Medical Association, at Cleveland,
as Dr. Law will perhaps recall, and at that time reported the results of
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some 1000 cases, which they had treated in their office. These gentle
men are not rhinologists and they simply take the assertion of the

patient that he has sinus. Now, that may mean allergy, it may mean

anything. The patient has a stuffy nose. They take an x-ray picture
and if it looks at all dim, according to their interpretation of it, without

rhinological examination, these kindly gentlemen proceed to give three
shots of these carefully filtered x-rays at spaced-out intervals. Well,
the result of that is perfectly obvious, clinically speaking.

Those of us who operate in and around Portland have had to go
ahead and do the customary operations upon these sinuses after the

lapse of a certain amount of time in which the patient goes ahead and

develops a rather serious situation in many instances; and we find that
these membranes after such treatment very often become much

thicker, more fibrotic and are much harder to remove after the x-ray
treatment than before.

Dr. Woolley cooperated with us-I must say this to his credit-in

asking Dr. Larsell and me to study the results of experimental irradia
tion of a number of cats in which we had produced artificial sinusitis,
according to the method which we laid down in our research some years

ago. We took those cats and recovered the tissues from them after the
sinusitis had been in existence from a week to six weeks or two months .

. The irradiation was then done, then we recovered the membranes.
The net result of it all was that all that the x-ray does is to kill round
cells. I will ask Dr. Law to check me on this. In our- experiments and
those in which Dr. Woolley eooperated with us, we found the round cells
were killed. Apparently the-release of the alexins, the immune bodies
contained in these round cells, was responsible for the good condition
in which certain of these membranes' were found, but there' was no

effect whatever upon the influx of white cells and there was no effect
whatever on the pus. It was not destroyed, and that was brought out

by certain prominent radiologists who joined in the discussion at

Cleveland. This thing is apparently very dangerous, and is likely to

be taken up by quacks, as I pointed out in my discussion five years

ago at Cleveland.
About the' Board certificating men, I would say in most places

throughout the country the general profession has recognized that
men who are certified by the Board are reliable men. I would say also
that the Surgeon Generals of the Army and Navy have our certifica
tion lists, so we will not repeat the mistakes of the past war in case of
trouble in which otolaryngologists and ophthalmologists may be needed.
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DR. SAMUEL MCCULLAGH, New York:
Dr. Wood, I should like to ask Dr. Coates and his confreres from

Philadelphia who have been using Camirol to make a further report
on that drug or combination of drugs in the treatment of sinus disease.
I have used it since they recommended it to me, with very beneficial
results.

I would like to report a personal experience. I have been a sufferer
from acute frontal sinusitis on an average of twice a year. I had a

very severe attack this year which hit me while in the country. As soon

as possible I took an intramuscular injection, and if it had not been
a personal experience, I could not have believed the result possible.
That attack was absolutely cut off, although it was in blossom forty
eight hours, and after one injection there was not the slightest recur

rence.

I can remember 3 patients this winter with acute sinusitis whom two

to three injections of Camirol relieved entirely. I would like to ask
Dr. Coates if his results have continued as good as they were on his
first report.

DR. WILLIAM WESLEY CARTER, New York (By invitation):
I should like to ask Dr. Porter if he has found that bronchiectasis

frequently is associated with chronic sinusitis. If so, has he ever used
sulfanilamide in the treatment and if so what were his results.

DR. GEORGE M. COATES, Philadelphia, Pa.:
If I may speak for a few moments first, before trying to answer

Dr. McCullagh's question, I would like to do so. I have enjoyed
Dr. Porter's paper very much. I am in accord with most of the things
he says, although not quite with all of them.

I was particularly interested in his reference to the x-ray, because
there is a wave sweeping over thecountry of having these cases treated

by roentgen rays, largely promoted by the roentgenologists themselves.
This winter I was asked to come down to Washington, D. C., and speak
particularly on that subject, because the local men told me that the
situation down there was getting a little bit out of control, as everybody
was having his acute and chronic sinuses treated by x-ray therapy.
That, of course, as Dr. Fenton stated, quite largely followed on the
work of Butler and Woolley in Portland, Oregon, some five years ago.

I know our roentgenologists in Philadelphia, our very best ones,
think roentgen ray treatment of the sinuses is effective and they base
it not only on Dr. Woolley"s work but on their own personal experi-

16
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ences, because I can think of three of our leading roentgenologists in

Philadelphia who claim they have cured themselves, after having run

the gamut of all kinds of regular rhinological treatment, including sur

gery, which of course, makes them feel that this is an effective method
of treatment. When I have, however, referred my cases to these same

men, the results have not been satisfactory to me nor, as a rule, to my

patients. I do not know whether it has any beneficial effect or not but
I do not think that it should have, certainly in the chronic cases.

I disagree with Dr. Porter a little bit about the efficacy and the danger
of needle puncturing the antrum for washing out chronic infected maxil

lary sinuses. I think you will all agree, that the introduction of the
needle into a sinus filled with hyperplastic tissue is not only dangerous
but is absolutely without benefit. Where you do not have hyperplastic
membrane but a sinus that has a very definitely purulent secretion,
I am quite convinced our old plan of washing those cases out, for a

trial period at any rate, often does quiet them down and gives the
mucous membrane of the antrum a chance to become partially healed,
so that even if we have to do the radical operation a little later on,
the mucous membrane is in better condition for that. Fortunately,
I, personally, have had no trouble following such needle punctures.

"An obliterative operation on the sinus, aside from the deformity, is
the ideal termination of chronic infection of the sinuses. This is not

feasible in the case of the maxillary sinus nor of the ethmoids or the
sphenoids. It applies, therefore, principally to the frontal sinus.

I cannot agree with Dr. 'Porter in his statement that the obliterative

type of operation is most useful in the cases of large frontal sinuses.
It seems to me the obliterative operation is particularly applicable to

those cases where you have a relatively small, and particularly a

shallow frontal sinus, where the sinking in of soft tissue gives you
rapid obliteration.

I entirely agree with him that if you are attempting an obliterative

operation, it must be absolutely complete, that the least little shred
of mucous membrane, which is always infected, will, if allowed to

remain, surely lead to failure. Of course, the well known defect of
a drainage type of operation is that it is very difficult to 'keep the

drainage open.
I see a good many cases of osteomyelitis, but I have not, personally,

seen osteomyelitis develop after a radical frontal sinus operation, except
in one instance, and that was when the Lynch type of operation was

done, the floor of the frontal sinus being removed for the purpose of

avoiding the probability of osteomyelitis developing. That is the one

case that I saw where osteomyelitis did develop,
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I entirely agree with Dr. Porter that where you have necrosis of the
anterior plate of the frontal sinus, we are often tempted to take away
the necrotic area and allow the rest to remain. I think we can do it
if the necrosis is limited to the frontal plate. Where it extends up to

the junction of the internal and external plates, I always fear the devel

opment of osteomyelitis. When we find at operation this has already
occurred, I think it is wise to go ahead and be radical and remove that
bone with a very considerable margin of healthy tissue as advocated

by Mosher.
I dislike to talk about Camirol because after all it is a proprietary

preparation. It was with great hesitation that we published our

comments on this, and the only reason we did it was because an unethi
cal firm in Philadelphia, was apparently getting results by the adminis
tration of something intramuscularly. I had letters from various

professional friends all over the country saying their patients were

being treated by this firm and were apparently impressed. I think
Dr. Chamberlin was one of those who wrote me several years ago,
asking what these people were doing. Well, they would not tell us

what they were doing, so we bought some of their preparation and had
it analyzed. It was a combination of camphor, iodoform and several
other forms of iodides, all of which had _been recommended at various
times in the books on pharmacology, particularly by Hare in his

"Therapeutics," for respiratory tract infections.
In view of what appeared to be the results these men were getting,

we decided to try it. Just at that time; the Camirol people came

along with a combination that nearly matched, as far as we could
make out, what these other people were using. So we used Camirol
in these cases. I think our opinion is that it is of some value as an

adjunct treatment, that it certainly does not replace, in most instances,
the ordinary methods of treatment of either acute or chronic sinus

infection, that it has some definite value in acute cases and acute flare

ups; such as Dr. McCullagh has experienced. We stil] believe-Warren
Davis and William Gordon were associated with me in Philadelphia
in working up the series of several hundred cases-that it has value.

We used this preparation because it happened to be the combina
tion of drugs that we were looking for and we thought that it might
be of some benefit.

DR. FREDERICK M. LAW, New York:
I do not know whether I am here to defend the rhinologist or the

roentgenologist. Personally, I am not satisfied with roentgen treat-
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ment of sinuses alone. How that treatment started was this way:
In the old days, when we used plates, exposure was necessarily long
and every roentgenologist observed the fact that many times an acute

frontal pain was relieved after an interval of about a half hour, relief
was temporary, true; nevertheless, there was some relief. This was

noticed, particularly among professional men, and attention was drawn
then to treatment of sinuses. Ever since those days, there have been

flare-ups of treatment of sinuses.

Personally, I do not do therapy, therefore what I have to say is only
on observation and hearsay. I suppose I have no right to criticize.
A couple of years ago, one of the greatest advocates of therapy came

to the office with many films illustrating before and after treatment

by x-ray. There was some benefit in a certain type of polypoid antra.

Other cases showing a similar z-ray appearance of polyps did not show

any benefit. Therefore, there is a difference in the polyp, as we know.

Any polyp which has lymphoid tissue was probably affected favorably
by the x-ray. The chronic purulent type does not seem to respond
as favorably. Why? Because the trouble is in the bone, not in the
contents of the sinus.

Now a roentgenologist will show you films showing an involvement
of the antrum, before and after treatment. Perhaps, as often happens,
the first films were made by one roentgenologist, the second film by
another. The first using the nose-forehead position, the other the

nose-chin position. I will show you the same patient with two films
made at the same time, in the two positions, one showing positive
antrum and one negative antrum.

So the chances are that a great many of the reports of clearing of
the antrum is due to technique in the making of the film. I have talked
with many roentgenologists. The majority are not enthusiastic; the

minority are. The class of the minority varies. I am not at all enthus
iastic and I do not thinkwe should consider roentgen treatment above
rational treatment or rational surgery.

DR. WILLIAM B. CHAMBERLIN, Cleveland, Ohio:
I am not sure that I am quoting Dr. Porter correctly, but as I heard

him give his paper; I understood him to say that in acute cases, punc
ture of the antrum was dangerous and in the subacute and the chronic

cases, it was unnecessary. Is that correct, Dr. Porter?

. DR. PORTER: Not exactly. I said in acute cases it was dangerous;
it was efficacious in subacute but not in chronic,
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DR. CHAMBERLIN: First of all, in regard to the acute cases. Person

ally, I do not know just what we are going to do in regard to some of
these cases. I have heard, of course, the dictum of Furstenberg and

Lillie, pupils of Canfield. I do not know personally from my own exper
ience how we can treat these cases by the methods that Canfield and
his pupils advocate. It seems to me that with an acute antrum, for
instance, needle puncture is going to relieve the patient .. In the thous
ands of cases that I have seen, not only in my clinic but those in the

experience of my confreres, I have yet to see the first case of osteo

myelitis from antrum puncture. I would like to get the expression of
the other members of this Association. I know what Furstenberg
says about it, also Lillie and, of course, Canfield. But in these acute

cases, where we are probably not dealing with polypi, certainly antral

puncture gives the patient great relief.
In a recent case which was under the treatment of one of our very

good internists, at the first puncture we secured a large amount of
serum. A culture was not made. The puncture was repeated at inter
vals of forty-eight hours, with complete relief and after the fourth or

fifth puncture, the patient was cured; in other words, the solution
returned perfectly clear.

I wish to repeat again that in the experience of our clinic and my

personal experience, I have yet to see the first case of osteomyelitis
from antral puncture. Osteomyelitis from frontal operations and
external ethmoid operations is something entirely different.

I appreciate very much what Dr. Porter has said about the relation

ship between the rhinologist and the allergist. Many of these cases

are treated by the allergists alone. Personally, from my own experi
ence and the experience of my confreres, I have just about lost faith
in allergy; so that I am beginning to think, just like the x-ray treatment

of sinus disease, that possibly allergy is a good deal of a racket.

DR. BURT R. SHURLY, Detroit, Mich.:
We are certainly indebted to Dr. Porter for bringing up a subject

that is an everyday subject for the rhinologist and one that we meet

with daily in the office and in the hospital. It seems to me that we

are suffering with the great general public from this wave of indecision,
chaos and political unrest that is affecting everyone to a certain extent,
and it is getting the medical profession, unconsciously or in some cases

quite consciously.
I feel that the problem of sinus disease can never be anything else

than a study of the individual. I believe that when the patient comes
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into the office seeking comfort and relief, our duty is to give him all

0'£ that in continuous attention to the various phenomena that we have
to deal with in that particular individual.

Now major surgery, we well know, is essential and absolutely neces

sary, but it is a comparatively small number of sinus cases that require
major surgery. There are 90 or 95 per cent of the other people that are

suffering who come to us. And have we forgotten that that individual
has a definite immunity of his own? He is confronted with a special
virulence of the infection which is attacking him at that particular
time and he is also an individual; temperamental or otherwise. I
have taken care of a number of the theatrical profession who are

entities. Their nervous system is entirely an emotional discharge and
a sinus infection to them means a loss of their job or it means a very
serious matter.

Then, again, there are those people who are entirely influenced

nowadays by their next door neighbor or the bridge partners they had
in the afternoon and whose treatment of the case is just like their

friend's, and they come to you in this way. I have even met that
ultra-radical temperamental individual who showed me a list of 22

doctors that she had, and I happened to be the throat doctor on her

list. When I started to look at her nose, she said, "No, you can't
look at my nose. I have a nose doctor."

I have actually met with that experience, which I believe is an under
current with a great number of people who pick out a man because he
is a so-called sinus doctor. In fact, I have had them ask me if I am

a sinus doctor, otherwise I am not allowed to look at their nose.

Those are real, genuine things of psychological importance that must

be looked at and dealt with. Then, again, there are a great number of
thes� people who have some general medical problem connected with
their case. which must be given consideration. I find sulfanilamide of
tremendous importance and I think we should use it more and
more carefully guarded, knowing that the patient has no Bright's
disease or no serious blood dyscrasia, and check our use of it accordingly.

Then, again.i I believe with Dr. Chamberlin there are acute cases

that can be washed out with very great relief and not a general rule
made for all cases and all people. The new psychology of trying to

reeducate the general practitioner and a lot of our specialists in that
there is really something to do for people with sinus disease should
be stressed and given a little bit more in education to the profession.
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DR. JAMES A. BABBITT, Philadelphia, Pa.:
I simply rise to answer the challenge which you may recall was

brought a few moments ago to the Philadelphia promulgation of interest
in a certain drug. I probably was one of the common carriers who
introduced it to Dr. McCullagh.

First, I want to comment on how justified your Secretary was in

asking Dr. Porter to prepare this paper. We have not had more active
discussion upon any paper of the session; it has brought out so many

interesting phases. One that I wanted to allude to was the fact that
I felt so many times that a careful and complete x-raying of the sinuses
acted therapeutically.

In selective cases, Camirol has helped some of my patients. The
use of it for all patients, as one of our Philadelphia men has adopted,
has not proved efficacious; but certain patients who did not yield to

anything else, would yield to an injection or two of Camirol.

DR. CHARLES T. PORTER (in closing):
First I want to thank the members of the Association most heartily

for their discussion of my paper. That is what I had hoped to bring
out. I thi�k very frequently we get more from the discussion of a

paper than from the paper itself. I do not think we are so far apart
in our methods and what I tried to convey, as some of the discussions
would indicate. I admit I trimmed it down considerably and conse

quently left out a good many "ifs," "ands" and "buts" that might
have been included and would have answered some of the points under
discussion.

In speaking to Dr. Fenton on sulfanilamide, I tried to convey that
I did not use in the uncomplicated cases-early. In the cases that
show immediate complications, like cellulitis and that sort of thing, I
start immediately if I have the proper culture. In the uncomplicated
cases of sinus disease I do not believe it is advisable and Dr. Champ
Lyons,-whose methods of administration of the drug I follow, claims
that it is much better to let the patient develop his own antibodies if
he can.

Dr. McCullagh has been answered about Camirol, and I know very
little about it.

Dr. Carter, on the question of bronchiectasis. We do not have these

patients on our wards. They are on the thoracic or pulmonary services
of the Massachusetts General Hospital. I believe that they have had
an indifferent success with some of the cases where they have tried
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sulfanilamide. That could be understood from our bacteriological
findings. In bronchoscoping these patients we frequently find a

variety of secondary invaders and we are finding quite a few molds
which seem to be secondary invaders which have become pathogenic.

I thank Dr. Coates very much for his agreement and his difference
of opinion on antrum puncture. I never puncture an antrum and
would not advise one being punctured without first a good x-ray,

particularly an acute case. In the .early stages of an acute antrum we

have a sinus filled with edematous membrane which occupies the entire

cavity. The puncture goes through the antro-nasal wall into the edem
atous tissue but never reaches the cavity in the antrum. If you wish
to consider the subacute stage as a next stage beyond this, when the
membrane has shrunk down and you have a large cavity filled with

pus, then puncture it, if you like, or wash it out from the normal osteum

�f you can, or you may shrink the nose and use suction; either one of
the three methods will frequently give you favorable results.

As regards the obliterating operation in the large sinuses that are

pocketed off, we think there is less danger of recurrence and osteo

myelitic changes and secondary infection. I still believe that osteo

myelitis is an inherent quality in the infecting organism andnot subject
necessarily to surgery or to any other cause except that particular
quality of the bacteria. As an example, one of the exotoxins of the

streptococcus causing a rash in scarlet fever.
I thank Dr. Law for his contribution and I appreciated Dr. Chamber

lin's comment. I think I spoke about antrum punctures, Dr. Shurly.
As to the advisability of selecting one's cases and the procedure to follow,
I tried to cover this in one part of the paper where I said I would do
one operation on one class of cases and use a different procedure in

another, depending on the patient's economic status, intelligence and
so forth.

I have not seen any osteomyelitic cases from antrum puncture, bu't
I have seen some very intense pain after a puncture in an acute antrum.

I think after x-ray treatment or after an x-ray exposure in taking a

sinus or even a mastoid, you get temporary relief from pain, just as

one gets reliei' from the pain of a furuncle in the ear after an x-ray
treatment.

Speaking of Dr. Shurly's remark about the people selecting their

specialists for the nose, the ear, the throat, the tongue, the cheek,
and so forth, last year, when I carne, back home from the meeting, an

old lady who had been in to see me about her throat and nose apolo
gized to me because she had been to see somebody else in my absence
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about her ear. She phrased it this way, "I hope you won't mind,
Doctor, I have been to see a specialist while you were away."

DR. GEORGE B. WOOD, Philadelphia, Pa.:
In consideration of treatment of acute maxillary sinusitis there

seems to be a good deal of difference of opinion concerning the advisa

bility of puncturing through the inferior meatus. I do not remember

any of the discussors of this paper mentioning the possibility of hemor

rhage as playing an important part in keeping up or increasing the
infection. Puncturing into an inflamed maxillary sinus is sometimes
followed by very severe hemorrhage and there is always more or less
trauma of the mucous membrane. I have seen rather severe hemor

rhage in the maxillary sinus itself coming from puncture and it is

probable that in the large majority of these cases there is a greater
or less amount of bleeding. It is not unreasonable to believe that the

presence of blood in an infected maxillary sinus actually increases
the growth of pathologic bacteria. Personally I would never do a simple
puncture. Sometimes I have washed out an acute sinus through an

accessory opening in the middle meatus. If the pain is so severe that

something 'has to be done, I wo'uld prefer to drill an opening large
enough to drain the sinus or else put in a Freeman's antral drainage

'tube. Either of these procedures can be done almost as readily as

puncturing.



· REVIEWING ROENTGENOGRAPHY OF THE NASAL
ACCESSORY SINUSES AND LARYNX

FREDERICK M. LAW

THE quality of the average film has improved, owing to more

careful technique on the part of the roentgenologist and the tech
nician. I attribute this to the fact that the rhinolaryngologist
himself has become educated to the necessity of good films and
knows the difference between an unsatisfactory film and one

which is adequate for proper interpretation.
There has been a growing desire on the part of the surgeon to

visit the x-ray department and consult with the roentgenologist.
He has realized that the benefit, both to himself and the patient,
is well worth the time spend in the x-ray room.

I still feel that the most valuable information from the films is
a knowledge of the anatomy, and it is surprising how little attention
is paid by the roentgenologist to this portion of his report. Many
times there is observed an anatomical point which may greatly
assist the surgeon in determining the operative procedure, but owing
to the fact thatthe average roentgenologist is not familiar with-the

surgical technique and is not able to determine from the films and

history of the case what procedure is advisable, it is obvious
that the surgeon and roentgenologist must learn to speak each
other's language. Frequent consultation is the only answer to the
problem, supplemented by a visit by the roentgenologist to the

operating room and observing the surgical procedure. The

surgeon explaining the reason some anatomical peculiarity may
influence his technique.

.

The most frequent complication is the presence of a pre-ethmoid
cell lying und�r the floor of a frontal sinus. Such a cell may inter
fere with the function of the infundibulum and if not removed may
cause a poor result following ethmoidectomy. Other points of
information valuable to the surgeon are:

1. The anteroposterior depth of the floor of the frontal sinuses.
2. The presence of posterior projection over the orbital roof.
3. Pockets on the superior and lateral borders.
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4. The position of the floor of the antra; are they above or below
the floor of the nose. This will determine the value of transillu
mination of the antra.

5. Is there a partial or complete septum in the antra?
6. What is the shape and size of the sphenoids, especially

as shown in the vertexmental view?
There are two positions for showing the antero-posterior view of

the antra, viz., the Caldwell or nose-forehead position and the
Waters or nose-chin position. Both of these views give a view of

Tomographic view of epithelioma of' the ventricular bands with infiltration and
distortion of the ventricle. There is no infiltration of the subglottic region.
(Courtesy of J. B. Lippincott Company.)

the maxillary antra but the image is different in each case. The
nose-forehead position shows the antra, but the petrous bone is

superimposed over the superior one-third of the antra while the
floor is clear. The nose-chin position overcomes this by projecting
the image of the petrous well below the antra so that a clear veiw
of the superior wall is obtained but the oblique angle of the ray
distorts the view of the floor so that the posterior border is thrown
down and is overlapped by the teeth and alveolar process. Thus,
although the Waters film apparently shows a good image of the

antra, we do not seen the floor nor posterior wall.
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Many times you will get a positive involvement of the antrum on

one position and a negative involvement on the other view. To
obtain a correct visualization of the maxillary antrum, one must

have both views, and their apparent discrepancies studied. In
this case the instillation of an opaque oil will determine the reason

for the difference. There are many possibilities for error in inter

pretation and some time spent in the company of the roentgenol
ogist will assist you all in becoming acquainted with the films.

/
Free border epiglottis

�,
�Air

'

-----..
,

/
Ventricular bands

Ventricle of MOrgagni-�!
� True cords

�Pyrirorm sinuses-air

�Subglottic space-air

Laryngopharyngeal

'Air
Tomographic view of the normal larynx,

Until recently, the roentgen examination of the larynx has been

fairly satisfactory by using stereoscopic films, but a new technique
has been developed which promises to be eminently satisfactory.
It is called tomography and although it does not make a differen
tial diagnosis 'of conditions within the larynx, it does definitely
locate the lesion and determines the extent of the infiltration by
means of a coronal section. The principle is not very new, having
been used for the examination of chests for sometime, but its

application to the larynx is comparatively new. Dr. Felix E.

Leborgne of Montevideo, Uruguay, is one of the first to develop it
to this region and probably the first. At any rate, he has developed
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a simplified device for the production of the films. The principle
involved is one that focuses or concentrates the rays on any pre
determined depth of tissue and excludes all other structures not

located at this particular depth. In other words, an antero

posterior view of the larynx can be produced that shows only
the larynx and there is no image of the spine.

A detailed description of the principle is beyond the scope of
this paper and the apparatus which has been available is extremely
expensive and made to order only. Dr. Leborgne has devised an

extremely simple device which can be made by any mechanic
and attached to any radiographic table. The tube and film are

shifted synchronously in opposite directions during the exposure,
thus retaining any given depth in a stationary position. The
structures outside of this depth are thus blurred and do not record
on the' film. Considerable experience is necessary to interpret
the films but the information of the extent of the lesion can be

definitely shown. Through the courtesy of Dr. Leborgne I will
show you 'some films of his really remarkable work. I am sure it
is going to be of extreme benefit to the laryngologist.

I will close with the hope that all rhinolaryngologists will increase
their cooperation and make frequent visits to the x-ray room and
become familiar with the films he depends so much upon.

DISCUSSION

DR. GORDON B. NEW; Rochester, Minn.:
I might add to Dr. Fenton's remarks. We have used both methods

and tomography has given us more information than the other method.
I think there is only one point we must remember in connection with
the information received in this way. I recently had a patient with an

extensive carcinoma that the roentgenologist said had gone down so

far we could not get it out. We had used the tomographic method only
a short time and I was not entirely sure that the information was

accurate. So we went ahead and explored the tumor and were able to

get it out rather widely, even in spite of the position. That is, the
tilt of the head and of the neck may give us information which is not

accurate as to how far the tumor extends below the glottis.
It is going to take us some time to say this tumor is so far down.

Looking at the roentgenograms, you would say some of the tumors are
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rather far down. Clinically you do not see them run down quite so

far, that is in the routine group of cases. I think we have to make
sure of cases we turn down surgically on account of the roentgenogram
until we have had more experience.

DR. FREDERICK M. LAW: I think it could, provided you caught the

right level. You can cut the larynx into about four sections. If the

perforation happened to come in the section you cut, you Gould see it;
but I think that a lateral section would probably be more reliable.
I am afraid it might be a little difficult. Let us wait until we get a

little more improvement on the technique and I am hoping we will
be able to make stereo films.

There are a number of names for this method. It depends on a

principle which we used during the war for the localization of foreign
bodies. The parallax method. Shifting of the tube with a scale, a

slide rule, to determine the depth of a foreign body.
Here is a table; this is our patient. In that patient is a foreign body

or a lesion. The idea is to show that and not anything above or below
a certain level. Here is our x-ray tube on a carriage which slides along
the table so that we can move it in this direction. On that carriage,
are two bars' with the x-ray tube in the center. On that is a casting;
on that casting is a rod which goes down to the plate or film orBucky,
which ever you choose. Extending up from the table is a rod with
a swivel joint on it. That is adjustable, so that this point (put the
fulc�um here) is adjustable up or down corresponding to the depth of
tissue which you are trying to examine.

Now what happens? When you move this tube carriage in that

direction, it moves the film in the opposite direction in direct pro
portion to the relationship between those two points. The tube car

riage moves down the table; the film moves up the table. Here is the

ray coming down; it strikes the Bucky diaphragm here. Now we move

the tube over to here and the ray strikes the film there. If you took
two different films, you would have two images of that structure.

But when you move the film and tube during the exposure, the image
does not shift; 'Everything above or below the desired depthis com

pletely out of the proportional shift and moves in such a way that it
does not stay in one point long enough to make an impression upon
the film. This.area can be adjusted to any particular depth you choose
and exclude everything else. There naturally is a slight shaking of
the whole apparatus which is' what slightly blurs the film. We will
have to improve that.
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The method has been used for a long time for chests and it has been

very efficient. This is the first time it has been used in the larynx, and
it is so simple. The commercial type of machine that uses a shifting
device costs about $3000 or $4000. The big institutions were the only
ones that could afford them. Dr. Leborgne has designed one, the
material for which cost $7.50.

You can see why you have to make several views. You have to

guess where the median line of a larynx is. The difference of a centi
meter will make quite a bit of difference in the appearance of an x-ray
film.

DR. THOMAS C. GALLOWAY, Evanston, Ill.:
How long does it take and what is the dosage of the x-ray of the

tissue?

DR. LAW: The tube film distance is 30 inches, at 65 kv., 100 milli

amperes, one second. If you have to cut many sections, especially in
the chest, you must be careful. Four sections of the larynx would be

quite sufficient and that would be perfectly safe.
There is another method, using pulley wheels instead of a lever, but

it is not as efficient.
'

DR. CHARLES J. b1PERATORI, New York:
I think we are greatly indebted to Dr. Law for this exposition of

the newer methods of x-ray diagnosis. I wish to speak particularly
about this method of tomography that was shown by Dr. Leborgne
in New York just recently. I am rather of the opinion that it is very

possible that we will change our ideas regarding the classification of

growths in the larynx because of this method of x-ray viewing of them,
particularly regarding our prognosis because we can estimate the degree
of infiltration; even though we are endoscopists and can use a direct

laryngoscope and see beneath the vocal cord, with this method the

pyriform sinus is visualized and degrees of infiltration recorded as the

x-ray, 'that can be seen by no other method. I think it is definitely
an advance.

DR. RALPH A. FENTON, Portland, Oregon:
May I ask a question of Dr. Law, whether this is superior to the

method advocated by some European roentgenologist of inserting a

covered film iri the hypopharynx, behind the larynx? I will ask whether
Dr. Law has had experience with that method.
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DR. LAW: I have had no experience with it, but I can see the dis

advantage, I can see the advantage of this over that in this respect,
it shows the entire larynx; the other just shows a portion. You have
to take a view all around and put the patient together.

DR. GORDON B. NEW, Rochester, Minn.:
I should like to ask Dr. Law one question, whether with this new

method he has been able to determine involvement of cartilage in

malignant disease, that is, with the difference in ossific�tion of the

cartilage whether they were able to tell when a carcinoma had involved
the cartilage or perforated through it.

DR. FREDERICK M. LAW (in closing) :

The difference in the level of the infiltrated area depends upon your
technique. The section must be cut absolutely parallel with the long
axis of the larynx. Therefore, a change in that axis is going to change
the depth of your infiltrated area. Considerable experience is neces

sary for the proper interpretation of the films.



PRESENTATION OF A PATIENT

CHARLES J. IMPERATORI, M.D.

THIS young man is eighteen years of age, and when he was three

years old, he' came to the Bronchoscopic Clinic of the Manhattan

Eye, Ear and Throat Hospital. He had multiple papillomas of
the larynx. At that time, radium was just being used for various

purposes and radium was inserted into the child's larynx. A peri
chondritis was induced and later stenosis of the larynx. It became
necessary to do a tracheotomy.

The papillomas recurred and they were removed many times.
Incident to these various removals and radium applications, this

boy developed a complete stenosis of his larynx. An international

laryngologist who was visiting New York at that time did a laryn
gostomy on him with complete failure. A year later, during my
absence on a vacation, another laryngologist in New York did
another laryngostomy on him, with also complete failure.

Due to these various operations, his cricoid cartilage was par

tially destroyed.
I saw him again two years ago, and at that time, after speaking

with Dr. Jackson about his newer method of the use of core molds,
I bored a hole with a stilette through this cicatricial tissue and
introduced a No. 16 core mold. I was able to get that up to a

28 core mold and then lost track of this boy. He returned about
a year ago and I again started dilatation with the core mold and
now have him up to a No. 38. There are no ulcerations within
the larynx and the interior is covered with epithelium.

The reasons for presenting this case are the following: First,
the disastrous results following the use of radium within the larynx.
Secondly, the poor results obtained, at times, following laryngos
tomy, the underlying cause, of course, in this instance being the
destruction of the cricoid ring. Thirdly; to show the good results
that may be obtained by the use of the core molds, as suggested
by Chevalier Jackson.

17
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This boy, incidentally, has a very good pharyngeal voice.
Now your advice is sought for any further surgical procedure. '

1 shall show his condition to those who are interested later in the
anteroom.

Shall a plastic, that is, a bridge type of operation, or what be
done? I am asking your advice.

He is wearing a No. 6 tracheotomy tube and he has a core mold
in his larynx.



A TECHNIQUE FOR MOTION PICTURE PHOTOGRAPHY
OF THE LARYNX IN COLOB,

GABRIEL TUCKER, M.D.

THE perfection of rapid color motion. picture films has made

photographs of the 'moving larynx in color possible. Many
laryngologists have very successfully produced motion pictures
of the larynx. Personally I have as a hobby, at times when a

suitable case presented, attempted motion pictures of the larynx
in color. The results have been fairly satisfactory. I was able
to demonstrate' a successful color motion picture of the larynx
at the Oxford Meeting of the British Medical Association, 1936,
in connection with a paper on benign tumors of the larynx. The

picture was obtained by mirror examination with a reflected light.
I have continued to use this method and have been able to add a

film of motion pictures in color as a part of the office record in
selected cases.

Laryngeal photography by suspension laryngoscopy or by direct

laryngoscopy has been successfully carried out by Francis LeJeune,
of New Orleans, Joel Pressman, of Los Angeles, and many others.
Dr. John L. Myers, of Kansas City, was one of the first to make
mirror motion pictures and he has demonstrated some beautiful
results. I shall give briefly the technique that I have used for

photography both by direct examination and laryngeal mirror
examination.

DIRECT LARYNGOSCOPIC COLOR MOTION PICTURE PHOTOGRAPHY.

Preparoium of Patients. The usual preparation that is given for
direct laryngoscopy is made when the larynx is to be photographed.
The laryngoscope with camera detached is introduced in the usual
manner. I have adapted the Negus laryngoscope to an Eastman

magazine 16 mm. Kodak in making color motion pictures of the

larynx. The Negus laryngoscope has a double light carrier canal
and by adding an additional illumination unit, made by Pillings,
I have been able to remove one side of the proximal light used in
the regular Negus laryngoscope thus making available a light
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.
canal for visualization of the larynx while a photograph was being I

'made. The illustration (Fig. 1) shows the adaptation of the Negus
laryngoscope with the additional lighting unit for color photography
of the larynx. The magazine Cine-Kodak, fitted with a 2� inch
F2.7 lens, is adjusted with a focusing finder so as to bring the
field at the spatular tip of the laryngoscope in focus. This gives
the camera a set focus and when the laryngoscope is properly
introduced the adjusted camera- is attached, the correct illumina
tion supplied, and satisfactory motion pictures of the larynx may

FIG, I.-Apparatus for direct laryngoscopic color photography 0'£ the larynx.
A, The Negus laryngoscope with adapter for adjustment to camera and auxiliary
light, B, Cine-Kodak magazine camera (camera is inverted to show the footage
observation window), C, 2! inch F2.7 telephoto lens. D, Focusing 'finder used to
obtain a set focus for the camera.

be obtained. A few details that should be kept in mind are proper
illumination, clean lenses, and good local anesthesia. Childre�
may be photographed without any anesthesia. A sedative, given
preliminaryto the direct examination, is advisable. Film used
Kodachrome Type A with emulsion speed of 12. Lens stop F2.7
at -to second speed.

MIRROR LARYNGOSCOPIC COLOR MOTION PICTURE, PHOTOGRAPHY.
The technique of color photography by the laryngeal mirror is
much more complicated, as there are so many variables to be con

sidered. I have obtained the best results with the Cine-Kodak
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Special, 16 mm., equipped with a Reflex-Finder Image Magnifier
(Fig. 3A). This allows the photographer to focus sharply on the
mirror image from the back of the camera. The camera is mounted

FJG. 2.-Set-up for mirror color photography of the larynx. A, Cine-Kodak
Special 16 mm. camera mounted on CD) a special adjustable arm tripod. B, Bell
Howell projector with 750 watt lamp. C, Adjustable chair with head rest.

on a special tripod arm that is adjustable. The source of light is
a 750 watt Bell-Howell 16 mm. projector (Fig. 2B) reflected from
an adjustable head mirror attached to the camera stand. The head
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mirror may be worn by the laryngologist on the usual head band if ,

. he prefers. In order that the laryngologist who is exposing the

larynx with a mirror and the photographer who is shooting the

picture may see identical fields, a Simplex finder with corrected

parallax is attached to the side of the camera (Fig. 3B). A chair
with an adjustable head rest will help to keep the patient in. the

proper position (Fig. 20). The cocainization of the pharynx with
4 per cent spray will help to abolish the reflexes in an irritable

FIG: 3.-Close-up of Cine-Kodak Special 16 mm, camera. A, A Reflex-Finder
Image Magnifier. B, Simplex finder with corrected parallax for visualization of
the field seen through Reflex-Finder Image Magnifier by the laryngologist. C, Ad

justable mirror attached to the camera stand. (Illustrations, Gabriel Tucker, .Ir.).

throat. The laryngeal mirror used should be adapted to the size
of the patient's pharynx, mirrors ranging in size from 1 to' 2! inches
in diameter should be available. The 1 inch mirror will give a good
field with the use of the telephoto 2! inch lens at 12 to 14 inches.
The use of the 1 inch lens requires a larger mirror up to 2! inches
in diameter. The best results willbe obtained by having the camera

not farther than 16 inches from the larynx. A good light meter

must be available and used frequently. With this outfit I can guar-
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antee that the"color movie fan" will get some good pictures. At
the present time the color motion picture film is said to be very
durable. The picture, it is claimed, will last for a long time with
out deterioration, and if this is true, colored motion picture films
will give us a means of preserving an invaluable record of laryngeal
cases. Ordinarily, 10 feet of color film is sufficient to show the

pathology of the larynx, and what is most important, the motility
of the larynx. The cost is 75 cents to 1 dollar for each record.
The possibilities are records of preoperative and postoperative
pictures of laryngeal conditions, frequent checkups on cases under
treatment by irradiation, and photographs of the final results in
treatment cases.

The use of colored motion pictures of the larynx, particularly
those made on mirror laryngeal examination, for demonstrations
at general medical meetings will show the general physician the

possibilities of mirror examinations, and the comments that will

originate from the general medical audience will bring joy to the
heart of the laryngologist and will result in the early reference and

.

cure of many laryngeal conditions that would otherwise be over

looked by the medicos who do not understand the necessity of

being able to properly examine the larynx with the mirror.
It was not my intention to attempt to demonstrate the results

of color photography of the larynx in motion at this meeting. By
request, however, a film was shown of various pathological condi
tions of the larynx, both benign and malignant, as well as a

number of cases before and after treatment.



A NEW AND FUNCTION-RESTORING OPERATION
FOR'BILATERAL ABDUCTOR CORD PARALYSIS*t

PRELIMINARY REPORT

BRIEN T. KING, M.D.

IN presenting a new operation for the relief of bilateral cord

paralysis, it seems fitting first to discuss the general principles
involved in operations previously done for that purpose. All

previous attempts to relieve the condition can be classified under
four general headings.

This discussion is limited to a consideration of those bilateral
recurrent nerve paralyses which follow operations for goiter. I
have made no study of postdiphtheritic paralyses or those that
occur as a part of the picture of progressive bulbar paralysis. '

1. Permanent tracheotomy with insertion of a \ tube or with
. suture of the skin to the incised edges of the trachea so as to leave

a permanent opening.
2. Nerve suture. The following nerves have been anastomosed

to 'the distal portion of the injured recurrent nerve: (a) the proxi
mal portion of the recurrent nerve, (b) the descendens noni, (c) the
roots of the spinal accessory nerve and (d) the phrenic nerve.

3. Cordotomy or cordectomy either by punch operation or by
laryngotomy with excision of one cord. This group of operations
includes ventriculocordectomies, of which there are many modi
fications.

4. Cord displacements. These include all operations which are

designed to displace one cord in a fixed outward position. Attempts
have been made to split the thyroid cartilage and separate the
anterior ends of the vocal cords by interposition of a piece of bone
or cartilage. Others seat the anterior end of one cord in an outward

position on the 'thyroid cartilage. Another creates a fixed outward

displacement of one arytenoid cartilage.
No one of these operations has been productive of satisfactory
* Printed with permission of Am. Med. Assn.

t Award in part, of the Casselberry Prize of the Am. Laryn. Assoc. for 1939.
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results. The object of any operation should be to restore the func
tions of phonation and respiration. Many of those devised were

doomed to defeat in one or both of these objectives because of the

very nature of the method chosen for attacking the problem. A
brief discussion of the foregoing groups of operations will aid in
a better understanding of the one subsequently des�ribed.

Tracheotomy has functioned more uniformly and satisfactorily
than any other method. No one wants to wear a piece of plumbing
in his windpipe, and at best a tracheotomy tube is a nuisance,
though many patients are grateful for the. relief so obtained. The
desire to get away from the tracheotomy tube has been the father
of all operations devised for the relief of bilateral abductor cord

paralysis. That holds for the one herein described.
Nerve anastomosis would be ideal were it possible of success,

as it would restore the functions of both phonation and respiration.
Charles H. Frazier;' Sir Charles Ballance," Frank H. Lahey" and
others have written on the subject, but so far the results reported do
not justify the adoption of that method of treatment as a standard

procedure. For reasons later to be discussed, nerve suture will

probably fail to secure good functional results even though nerve

pathways are reestablished.

Cordotomies, cordectomies and cord displacementsall have the
same objections. It is not possible to alter permanently the posi
tion or physical structure of a vocal cord without creating a per
manent change in the tone and quality of the voice. One might as

reasonably remove the strings from a violin and replace them with

hemp rope and expect it to produce the same tone and quality of
sound as to cut out a vocal cord and expect the patient so deprived
to speak in a normal manner. Sufficient air may be gained, though
it is of necessity gained at the expense of the voice.

The operation I have developed is a new approach to the subject.
The idea was borrowed from the procedures and practices of ortho

pedic surgeons. In principle it is based on the methods they use

in dealing with motor nerve paralyses, whether they are of trau

matic, toxic or infectious origin. -1 saw such surgeons transpose
the tendons of functioning muscles to replace those of paralyzed
muscles in the feet of .children who were the victims of infantile

paralysis. Some of those children were greatly benefited. The
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idea occurred to me that the same principle might be applied to

the paralyzed vocal cords. This new approach is simple in its

mechanics, physiologic in principle, and, furthermore, has worked
with the patients operated on.

FIG. I.-Nerve supply to the omohyoid muscle. (Figs. 1 and 2 are reproduced
from Callandar, C. L.: Surgical Anatomy, Philadelphia, W. B. Saunders Com

pany, 1933.) 1, Ramus marginalis mandibulee nervi facialis; 2, vena facialis poste
rior; 3, vena submentalis; 4, vena facialis anterior; 5, nervus hypoglossus; 6, vena

auricularis posterior; 7, vena facialis communis; 8, vena jugularis interna; 9,
musculus omohyoideus; 10, ramus descendens nervi hypoglossi; 11, nervus cuta

neus colli; 12, nervus ansa hypoglossi; 13, vena jugularis anterior; 14, musculus
sternocleidomastoideus; 15, vena jugularis externa; 16, nervi supraclaviculares
anteriores; 17, nervi supraclaviculares medii; 18, nervi supraclaviculares poste
riores; 19, plexus brachialis; 20, trunks of supraclavicular nerves; 21, ramus exter

nus nervi accessorii; .'132, nervus occipitalis minor; 23, nervus auricularis magnus;

24, nervus cervicalis III; 25, arcus venosus jugularis.

In order to understand it comprehensively, one must have a

general knowledge of the mechanics of the larynx, its anatomy and
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all its functions as to both respiration and phonation, plus a knowl

edge of its action during deglutition.
The suprahyoid and infrahyoid groups of muscles are intimately

concerned in all the functions of the larynx. Therefore a knowledge
of them, their actions and their nerve and blood supply is also

important. (Negus's' monograph more comprehensively covers

laryngeal function than anything else in medical literature.)
Briefly, the suprahyoid muscles pull the larynx upward during the
act of swallowing. These muscles are the digastric, geniohyoid,
geniohyoglossus, mylohyoid, stylohyoid and middle constrictor of

FIG. 2.-The posterior portion of the tongue and its relation to the aditus of the
larynx. (After Sobotta.)

the pharynx. Opposing that group is the infrahyoid group, com

prising the sternohyoid, sternothyroid, thyrohyoid and omohyoid.
Their function is to counter the action of the suprahyoid group and
to pull the larynx downward, partly as an aid in swallowing
after the food bolus has entered the esophagus. Also they hold
the larynx down and slightly depress it during inspiration. The
mechanism of the larynx, which prevents foreign substances from

entering it during swallowing, operates simultaneously with the

suprahyoid group.
It is interesting that the suprahyoid and infrahyoid groups of
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muscles are both voluntary and involuntary in their actions.
One swallows and breathes voluntarily; one also swallows and
breathes involuntarily.

The function of the omohyoid muscle is opposition to the supra
hyoid group. This muscle also assists in depressing the hyoid
bone and larynx on inspiration. It therefore contracts automatic

ally on inspiration as a part of its involuntary function. Gray"
stated that "the omohyoidei not only depress the hyoid bone, but

carry it backward and to one or the other side. They are concerned

especially in prolonged inspiratory efforts."
The success of the operation herein described is primarily due

to the previously developed habit of this muscle to contract

automatically during inspiration.
A complete discussion of the mechanics of the vocal cords is

beyond the scope of this article; however, an understanding of
their actions is necessary for a proper conception of what is to be

accomplished in the operation. Briefly, the cords are adducted

by the interarytenoideus, the thyroarytenoideus and the crico

aryntenoideus lateralis muscles. They are abducted by the crico

arytenoideus posticus muscles. They are tensed by the cricothyroid
muscles. All these muscles except the cricothyroid are supplied
by the recurrent laryngeal nerves. The cricothyroid is supplied
by the external branch of the superior laryngeal nerve. There
is a dispute among anatomists regarding the nerve supply to the

interarytenoideus muscles. Berlin and Lahey reported anatomic
dissections of the internal division of the superior laryngeal nerve

showing fibers entering the interarytenoideus muscles. Lemere"
concluded that these fibers are sensory and are merely passing
through the muscles en route to the mucous membrane of the

larynx. His conclusions are drawn from experiments on dogs,
from human pissections from taking 2000 serial sections of the

larynges of two babies, staining them for nerve fibers and thus

reconstructing the course of the nerves. He stated that the
nerve fibers do not end in the muscle but pass on through to the
mucosa of the larynx.

From clinical observations, I lean to the theory that the internal
division of the superior laryngeal nerve is purely sensory and that
all the motor fibers of the nerve are carried by the external division
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which supplies the cricothyroid muscle. I have examined the lar-'

ynges of nearly 100 patients who had recent unilateral cord paral-

FIG. 3.-Hyoid bone, thyroid cartilage and external ligaments and muscles of

larynx. (Figs. 3,4,5 and 6 are reproduced from Barnhill, J. F.: Surgical Anatomy
of the Read and Neck, Baltimore, William Wood & Co., 1937.) 1, Epiglottis;
2,2, superior horns of hyoid bone; 3, 3, lesser horns of hyoid bone; 4, body of hyoid
bone; 5, thyrohyoid muscle; 6, omohyoid muscle; 7, sternohyoid muscle; 8, 9, 10,
fasciculi of thyrohyoid ligament; llA, exit of lymphatic trunk from larynx; 11,
exit of vein from larynx; 12, entrance of superior laryngeal nerve; 13, entrance
of internal branch of superior laryngeal artery; 14, thyroid notch; 15, 15, wings of
thyroid cartilage; 16, 16, fasciculi of inferior constrictor muscle; 17, 17, cricothy
roid muscles; 18, cricothyroid membrane (middle cicrothyroid ligament); 19,
cricoid cartilage.

ysis and in no instance have I observed the slightest motion in a

recently paralyzed cord or of the arytenoid cartilage to which it is
attached. It would seem that if the interarytenoideus muscle
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was supplied by the superior laryngeal nerve, there would be a

voluntary capacity to contract it, as phonation is a purely volun

taryact. (Refer to the accompanying anatomic illustrations.)

FIG. 4.-A, Posterior view of cricoid and arytenoid .cartilages: 1, corniculate
cartilage; 2, curreiforrn cartilage; 3, arytenoid oartilage: 4, 'muscular process of

arytenoid cartilage; 5, median ridge, posterior ·.su�face of cricoid cartilage; 6,
lateral view of cricoid cartilage. B, Lateral view of cricoid cartilage (note wide
posterior portion, making a completed ring): 1, facet for articulation with aryte
noid cartilage; 2, facet for articulation with lower horn of thyroid cartilage; 3,
anterior part of cricoid ring. C, Thyroid cartilage from behind, showing interior
surface: 1, epiglottis; 2, pits for glands in epiglottis; 3, superior cornu of thyroid
cartilage; 4, ligament of epiglottis; 5, superior rim; 6\ interior surface of thyroid
cartilage; 7, site for anterior attachment of true and false vocal cords; 8, posterior
margin of cartilage; 9, inferior margin; 10, inferior cornu. D, Lateral view of thy
roid cartilage: 1, epiglottis; 2, superior cornu;' 3, superior margin; 4, notch of
thyroid cartilage; 5, inferior horn.
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The functions of the constrictor muscles of the pharynx are not

particularly concerned in this operation, though a portion of the

FIG. 5.-Anteroposterior section of larynx, showing left half. Mucosa has been
removed from muscles. The superior and recurrent laryngeal nerves are shown
supplying the internal muscles. 1, Superior laryngeal nerve; 2, external branch;
3, internal branch; 4, superior horn of thyroid cartilage; 5, main branch of internal
laryngeal nerve; 6, epiglottis; 7, 8, corniculate cartilages; 9, 9, cut edge of thyroid
cartilage midline; 10, 10, cricothyroid muscle; 11, branch of recurrent nerve enter

ing arytsenoideus posticus; 12, section of esophagus behind cricoid cartilage;
13, rings of trachea; 14, recurrent laryngeal nerve. A branch of recurrent laryngeal
nerve is shown entering crico-arytsenoideus posticus. Immediately above the
crico-arytsenoideus posticus the recurrent nerve enters the crico-arytmnoideus later

alis, and just above the latter it enters the thyro-arytsenoideus. Only the external
branch (2) of the superior laryngeal nerve enters any muscle. All other branches
go to the mucosa and are cut off, as shown. The recurrent nerve (14) supplies all
the intrinsic muscles except the oricothyroideus (10).
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fibers of the inferior constrictor must be divided and sutured III

. the course of the operation.
Preliminary tracheotomy should always precede this opera

tion. A period of from four to six weeks is sufficient for the patient

FIG. 6.-Posterior view of larynx and upper part of trachea. Some of the intrin
sic muscles are shown. A study of these muscles, their attachments and the

laryngeal cartilages will give a good understanding of the muscular function. 1,
Epiglottis, running downward and backward, from which on either side is the airy
epiglottis ligament (the little swellings on this ligament indicate the position of the
cuneiform and -corniculate cartilages); 2, superior cornu of thyroid 'cartilage; 3,
inner surface of thyroid cartilage; 4, 4, 4, aryteenoideus, showing different direc
tion of its fibers; 5, posterior surface of cricoid cartilage; 6, cricoarytsenoideus :

posticus; 7, upper tracheal rings.

to become adjusted to the presence of a tracheotomy tube and for
infection to be cleared.

An incision from 2� to 3 inches long down the anterior border of
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the sternomastoid muscle is made, passing through the skin and

platysma muscle. The tissues between the sternomastoid and the
lateral wall of the thyroid cartilage are separated. This will bring
the omohyoid into view. The inner border and posterior surface
of the anterior belly of the omohyoid are dissected free. The outer

border is carefully avoided except for a distance of three fourths
inch nearest to its attachment to the hyoid bone. Branches of the
descendens hypoglossi enter the outer border, also its blood supply.
It is very important to avoid injury to these. The muscle is then

ligated with silk or chromic catgut from one-half to three fourths
inch below the hyoid bone. The muscle is unfortunately too long
to exert traction on the arytenoid cartilage unless shortened to the

proper length. Its tendinous attachment to the hyoid bone cannot

be used for attachment to the arytenoid cartilage because of the
excessive length of the muscle. The sheath of the muscle is so thin
that it offers little support to sutures. This problem was met by
ligating the muscle belly with chromic catgut about three fourths
inch below the hyoid bone and dividing the muscle distally to the

ligature. The ligature thus creates a cuff behind which sutures hold
in a satisfactory manner.

Future experience may prove that it would be better to deal with
this problem in stages, the first of which would be to bury the cut

end of the muscle in the cervical fascia for a few weeks, until a

new tendinous end was developed, and then transpose that to the

arytenoid cartilage for attachment. There are other possible solu
tions of the difficulty.

There is a space of about I! inches along the outer border of the

thyroid cartilage in which no important structure is to be encount

ered. It extends from the tip of the superior cornu of the thyroid
cartilage to the inferior cornu. Above the tip of the superior cornu

there is danger of injury to the internal division of the superior
laryngeal nerve. At the inferior cornu there is danger of injury
to the external division of the same nerve. Along the border of
the thyroid cartilage are to be found the attachments of the inferior
constrictor of the pharynx. These fibers must be cut. The

pharyngeal mucosa is then exposed. The pharyngeal mucosa does
not contain either longitudinal or circular fibers beneath it as does

18
.
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the esophagus, and care must therefore be exercised in separating ,

. it from the posterior surface of the cricoid cartilage.
The arytenoid cartilages articulate with the cricoid on its

posterior and outer borders. They, with the cartilages of Wrisberg
and Santorini, act like corset stays in a rather thin wall that sepa
rates the openings of the larynx and esophagus. The arytenoid
cartilages sit on a facet-like joint and extend upward for about
one-half inch. The pharynx must be separated from the posterior
spinous border of the arytenoid - cartilage. In this dissection, one

FIG. 7.-The inferior constrictor of the pharynx cut and the superior thyroid artery
and vein tied and cut.

must be careful to avoid making an opening into either the pharynx
or the larynx. The muscular process of the arytenoid cartilage
will be exposed in this maneuver. Immediately beneath the muscu

lar process is the facet-like joint. This, like any joint that has been
immobilized for years, is stiff and its ligamentous capsule con-

tracted. I have found it advisable to mobilize the arytenoid carti

lage by cutting the ligamentous capsule of its joint on three sides,
the mesial, the outer and the posterior, the last of which also divides
the atrophic fibers of the cricoarytenoideus posticus muscle .

.

The posterior border of the arytenoid cartilage is then scraped
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clean and the cuffed end of the omohyoid attached to it by silk"
sutures which pass through both the muscle and the arytenoid
cartilage. In the aged, the cartilages of the larynx become ossified,
rendering it difficult to pass a needle through the arytenoid with
out fracturing the cartilage. This occurred in the second case here

reported. It is interesting to note that this patient secured the
best result of any on whom the operation has been performed.

The cut fibers of the inferior constrictor of the pharynx are then
sutured. This leaves the omohyoid passing through an aperture

FIG. 8.-The omohyoid muscle attached to the arytenoid cartilage.

in the inferior constrictor. The platysma is closed with two or

three interrupted catgut sutures and the skin with clips.
COMMENT. When the idea of this operation was first conceived,

I thought that it should be applied to only one cord. This con

clusion was based on the fact that patients with one cord paralyzed
generally do not suffer much disability in either phonation or

respiration. The paralyzed cord usually comes to rest in or near

the midline position, which is the position of phonation. The

opposite cord is thus able to approximate it on phonation and also
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open the larynx on respiration. If sufficient airway has been ob
tained by operating on one cord, there is no occasion to repeat the

operation on the opposite cord. If for any reason the desired result
is not secured in a given case, there can be no objection to operating
on the opposite side.

Examinations of the second patient on whom this operation was

performed revealed some very interesting results. The operation
was done on the left side. Two weeks later the left cord was ob
served to open automatically on 'inspiration. Furthermore, there
was some capacity to adduct the cord at that time. At the end of
seven weeks there was sufficient abduction of the cord to permit
the removal of the tracheotomy tube. The patient can adduct
the cord as well as the normal person. It is more than three months
since the omohyoid was transposed to the arytenoid cartilage.
The tracheotomy wound has been closed for a month. The patient
can talk and breathe practically as well as the normal person, has

gained 16 pounds (7 kg.), and states that she can now comfortably
eat and breathe at the same time. Her cords are easily visuali�ed

_ with a laryngeal mirror.
It is easy to understand her capacity to open thecord, but the

ability to adduct it is a point about which there.may arise a dif
ference of opinion. I am of the opinion that neither the inter

arytenoideus muscles nor the intrinsic muscles of the. cord are

necessary to produce adduction and tension of the cord under the
conditions prevailing in this case.' Evidently the faculties of
adduction and tension of. the cord are produced in this instance

by the cricothyroid muscles, which are supplied by the superior
laryngeal nerves, plus the contracted interarytenoideus fascia.
However, the cricothyroid muscles are not capable of producing
adduction or tension of a cord that has recently been paralyzed.
This diflerence in action is presumably due to the fact that with
recent nerve injury the cord is flaccid while with an old injury it
is taut and contracted, so that when the cricoid cartilage is tilted
backward, further tension on the cord shifts it into the midline

(Fig. 3). Stridor, which was pronounced in this case prior to opera
tion, is entirely absent, even on deep inspiration. The patient's
family states that prior to the operation during sleep she disturbed
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the entire household with the most terrifying choking noises and
that she now sleeps without noise ..

Patients who are wearing tracheotomy tubes are in one sense

ideal for the operation of muscle transposition, as the presence of
the tracheotomy tube eliminates the first stage. For reasons to

be mentioned later, long. standing bilateral paralysis presents a

different problem from recent paralysis. In recent paralysis the
cords are in an outward position, with the arytenoid cartilages
widely separated. This state prevails only for from three to six
months. In long standing paralysis, the.cords are contracted and
shortened. The interarytenoideus muscles and fascia have become

FIG. g.-Procedure in cases of early involvement; reconstruction features omitted.

contracted and the arytenoid cartilages drawn much closer together
than in recent paralysis.

I have not seen an adequate or accurate description of the com

posite picture of the glottis, the larynx, the aryepiglottic folds,
the arytenoid cartilages and the vocal cords such as exists in cases

of long standing bilateral recurrent nerve paralysis. It can readily
be demonstrated by motion pictures of the larynges in such cases

'in comparison with normal larynges. It is apparent by the simple
observations made with an ordinary laryngeal mirror. There is
considerable variation in normal human larynges. For example,
the male adult larynx .is from 8 to 10 mm. greater in its average

anteroposterior diameter than the adult female larynx.
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With the idea of trying to get a better composite picture of all I

the changes that occur in the larynx after bilateral recurrent nerve

paralysis, I recently examined the larynges of 5 patients. There
is an apparent narrowing of the lateral diameter of the larynx.
The arytenoid cartilages are fixed in close approximation and lean
more forward than normal. The entire glottic opening seems more

oval than in the normal larynx. The sphincteric mechanisms of
the larynx (the component parts of the mechanism of the so called

epiglottic reflex) are all seen to> be in a contracted state. This

FIG. lO:__:(Case 2.) The vocal cords in action.

mechanism is made up of the epiglottis, the aryepiglottic folds,
which are supported by the cartilages of Wrisberg and Santorini
and the arytenoid cartilages, and the interarytenoideus fascia and
muscles, co�bined with the false and true cords. These structures,
act as a sort of elastic cuff surrounding theopening of the larynx.
They are a portion of the defensive mechanism which protects
the larynx against the entrance of foreign substances. In con

junction with the suprahyoid muscles, which draw the larynx up
behind the base of the tongue, they act to close the larynx during
deglutition. The epiglottis does not close the larynx like a trap
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door. It is only one of several structures that protect the larynx
during the act of swallowing.

Thinking in terms of what happens in motor nerve paralyses
of the extremities, one has only to go back to the initial symptoms
of bilateral recurrent nerve paralysis in order to predict accurately
what is ultimately going to develop in the larynx.

The initial symptoms of bilateral recurrent nerve paralysis are

loss of voice and loss of epiglottic reflex. The former means

paralysis of the muscles of phonation and the latter paralysis of
the muscles of the defensive mechanism of the larynx. The patient
can only whisper, and any effort to swallow fluids results in a

portion of the fluid entering the larynx; it is immediately expelled
and effort to swallow is temporarily abandoned.

If a patient dies in the first few days following such injury, death
is usually due to drowning in his own secretions or to pneumonia
of a foreign substance type. The defensive mechanism of the

larynx returns to function more quickly than that of phonation.
It is more primitive in origin and also is aided by the suprahyoid
group of muscles, which are not affected.

These symptoms can have only two interpretations: (1) There
is paralysis of the muscles of phonation. (2) There is paralysis
of the laryngeal defensive mechanism, the inevitable consequences
of which are (a) flaccid paralysis, (b) atrophy, (c) fibrosis and

(d) contractures. That is exactly what happens in both the vocal
and the defensive mechanisms and that is why the term bilateral
abductor cord paralysis does not fit the situation.

The arytenoid cartilages are the gates that open and close the

larynx. They act as sliding doors in the cuff that surrounds the
laryngeal orifice. Furthermore, they have attached to them the
vocal cords, which open and close with the gates. If one thinks
of this sliding door effect as operating on a circular base like a roll

top desk, the picture becomes more clear. In long standing bilateral
nerve paralysis, they have become locked together by the inter

arytenoideus muscles and fascia, which have become contracted
as a part of the general contractures that take place in all the
elements of the sphincteric mechanism' of the larynx. Not only
that, but the base on which the sliding doors operate has become
rusted and frozen, so to speak.
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As a result of this locking together of the arytenoid cartilages, I
I

, have noticed a tendency in the first and third patients operated
on for both cartilages and both vocal cords to be drawn to the same

side by the pull of the omohyoid muscle. This condition of affairs

presented a problem that I had not foreseen. Incidentally, it is
a problem that the advocates of nerve suture have not foreseen.
Even if nerve regeneration were to take place following nerve

anastomosis, this problem would still be present, and 'it is improb
able that the cricoarytenoideus posticus muscles could develop
strength enough to deal effectively with it. Nerve regeneration

,FIG. n.-The new position of the omohyoid at the close of the operation.

could not be expected to take place in less than six months and

probably would not occur in less than one year. It is in that period
that the fatal contractures enumerated take place.

This is a purely mechanical problem and one that must be solved

by purely mechanical principles. With long' standing' paralysis
one must consider doing a reconstruction of the glottic opening.
If the sliding gates of a barnyard are tied together with rope, the

simplest method of dealing with the problem is to cut the rope.
The same thing can be done with the interarytenoideus muscles
and fascia. If the track on which those gates slide has become rusty
and the wheels are frozen, it must be cle�ned and oiled. If the cap-
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sule surrounding the cricoarytenoid joint has become contracted
and the joint frozen, it must be divided to permit the cartilage to

slide outward.
.

After the interarytenoideus muscle and fascia have been divided
and the joint capsule severed, it would seem important to displace
temporarily the arytenoid cartilage outward as a means of pre
venting the recurrence of contracture by new formed scar tissue.
This can be accomplished by drilling a hole in the posterior border
of the thyroid cartilage at the proper level and then passing a chro
mic catgut suture through this hole and. through the arytenoid
cartilage. When this suture is tied, it will temporarily anchor the
arytenoid cartilage in an outward position. During the period
required for the absorption of the catgut suture, opportunity is

provided for the omohyoid to take over the task of future abduc
tions of the cartilage. The operation of the foregoing ideas is
somewhat speculative. If proper care is exercised in putting these

suggestions into effect, no harm can be done. I believe it quite
possible that better results may be obtained by following them.
The omohyoid is a much stronger muscle than the cricoarytenoideus
posticus and therefore can exert more powerful pulls on the car

tilage.
In cases of recent recurrent nerve paralysis, the arytenoid

cartilage is found to be in an outward position. The cord is also
in an outward position, and the sphincteric mechanism of the

glottis has not become contracted. If the foregoing reasoning is

rational, it would seem that the ideal time for muscle transposition
is as early as possible. The idea is to get the omohyoid into opera
tion before contracture has taken place. In cases of peripheral
nerve lesions, orthopedic surgeons begin at once to apply counter

measures to prevent contractures. Those methods are splinting in

positions of function and passive motion. There is no conceivable
means of applying splinting or passive motion to the muscles of
the larynx.. Therefore the question of time becomes tremendously
important in dealing with motor nerve injury to the larynx. Motor
nerve injury to the muscles of the larynx: is no different in funda
mental principle from motor nerve injury to the muscles of the

arm, leg or other part.. The principles that have proved helpful
in the one should be beneficial in the other.

•
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Every surgeon is familiar with the course of events following ,

- peripheral motor nerve paralysis. It is the same in all motor nerve

paralyses. At first there is flaccid paralysis of the muscles and
loss of power to contract and then atrophy, fibrosis and contracture.

This is exactly what happens in the larynx. The term bilateral
abductor cord paralysis is in reality a misnomer. It does not de
"scribe the conditions prevailing in the larynx. The surgeon has been
accustomed to examining the vocal cords while forgetting the other
structures in the larynx.

In the operation I have devised, effort has been made to follow
as closely as possible recognized orthopedic procedures for the
treatment of peripheral motor nerve paralysis. In the proposed
plan of reconstructing the larynx in cases of long standing paralysis
and contractures, the methods of orthopedic surgeons have been
modified only to fit different circumstances. In cases of old or

neglected paralysis they divide stiff joint capsules, forcibly stretch
others, cut contracting bands of fibrous tissue and splint extremities
in positions of best function.

In dividing the cricoarytenoid joint capsule and in cutting the
contracted interarytenoideus muscles and fascia, the same methods
are used. In drilling a hole in the border of the thyroid cartilage
and passing a catgut suture through it and through the arytenoid
cartilage and tying it tightly enough to displace the cartilage out

ward, I am simply applying a temporary splint which will suffice
to hold it in a position of respiratory function while the omohyoid
is, becoming attached in such a position that it will exert passive
motion with each inspiration as long as the patient survives. The

splint is absorbed in two weeks.
Immediate nerve suture is recognized as a correct course in cases

of severed peripheral motor nerves. For the reasons previously
mentioned" for the reason that complete restoration of function is
seldom or never obtained, for the reason that the recurrent nerve

is small, difficult to find and difficult to suture and for the additional
reason that the recurrent nerve is supposed to carry adductor and
abductor fibers in two separate cords within its sheath, proper

hook-up of neurons is a remote possibility. Undoubtedly in these
reasons is to be found the answer to the high percentage of failures

following nerve suture.



KING: ABDUCTOR CORD PARALYSIS 283

In a case of recent bilateral nerve paralysis, what should be done?
In the past the surgeon has sat on the sidelines and hoped and

prayed a sort of "sick at the stomach" prayer that in a few days or

weeks everything would be all right. He has been delighted when
in a few weeks the patient's voice began to return, only to sink to

the depths of despondency when faced with the full facts of what
has taken place.

From observations on the patients for whom muscle transpo
sition has been done, I believe that the earlier it is done the better
chance there is for a satisfactory result. It should require only a

few days to determine whether or not real injury has occurred to

recurrent nerves. Just as soon as a decision can be made, a trache

otomy tube should be placed in the trachea, and as soon thereafter
as is feasible muscle transposition should be effected. If the opera
tion is done within the first three or four months following paralysis,
reconstructive features should not be necessary, as contractures of
a serious nature will not have developed. The omohyoid does not

have to he trained to contract during inspiration. It does so

automatically.
Occasionally nerve paralysis is only temporary. If, however, it

is bilateral and has not cleared in two or three weeks and if stridor
is present, the probability of recovery's taking place is quite remote.

An experienced laryngologist could, in a majority of instances,
predict with considerable accuracy what the course would be.
Thus unnecessary operations could be avoided. Many operations
for paralysis of the vocal cords must be performed in order for the

surgeon to perfect a technic. Each case must be studied carefully
prior to operation. The plan herein proposed for relatively recent

involvement, plus the reconstructive features, should be applicable
to all.

No one should undertake this operation without first acquiring
an accurate knowledge of the anatomy involved. I suggest that

anyone who wishes to undertake it first go to an anatomic labor

atory and do it, not once but several times. Don't send an assistant
to the laboratory to learn the anatomyfor you unless you plan
to let the assistant perform the operation. No substitute for normal

anatomy can be expected to function as well as normal anatomic
structures. As a general rule, in doing reconstructive operations
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the closer one approaches normal functions the better are the,
results obtained.

I have studied about 20 cases of bilateral recurrent nerve pa

ralysis but have not had an opportunity to follow any case from
its inception. I examined one patient the day following bilateral
nerve injury. She died the following day from diabetes and hyper
thyroid crisis. The cords were in the cadaveric position. The

arytenoid cartilages were widely separated and yet she had stridor
and loss of function of the defensive mechanism of the larynx.

Prior to examination in the other cases, the paralysis had
existed from six months to seventeen years. The 20 patients will
be grouped into three classes on the basis of what I have seen, not

what I have read:
1. A group in whom the cords are so contracted and closely

approximated that tracheotomy has been necessary in order to

prevent suffocation.
2. A group in whom the cords are also closely approximated

but who are able to survive by leading very inactive lives.
-;

3. A group in whom the cords do not come to rest ina midline

position but about halfway between the positions of phonation
and respiration .

.
In the third group, I have seen 2 patients. "They could speak

fairly well. The voice was a bit husky and monotonous. They
could get sufficient air for ordinary activities. It is probable that
some laryngologists would classify 'their condition as partial paral
yses. Both have sufficient airway to lead ordinarily active lives,
and both have very slight adduction and abduction of the cords.
Both have stridor and also respiratory embarrassment on exertion.
Both had thyroidectomy followed by the usual symptoms of bilat
eral nerve paralysis, namely, complete loss of voice, inspiratory
stridor and loss of epiglottic reflex; there was gradual improvement
in the voice' after several weeks, and as the voice improved dyspnea
and stridor became more pronounced. It is difficult for me to

conceive of an equal degree of bilateral partial nerve paralysis
occurring as the result of surgical trauma. Therefore I classify
them as having complete paralysis without the usual degree of
contractures.

I am of the opinion that the entire cO,nus elasticus is immediately
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involved in the flaccid state that follows the injury. The opinion
is based on observations on the only patient I have seen within

forty-eight hours after paralysis occurred. Her stridor was of a

different quality from that in cases of old involvement. It was

more fluttery, a sort of flapping in the breeze, so to speak, and not

the high-pitched crowing sound that is present with old involvement.
With a mirror, the cords were observed to be flaccid and widely
separated, and the entire lining of the larynx seemed to vibrate
on inspiration.
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FIG. 12.-Note particularly the muscle fibers of conus elasticus and membrana
quadrangularis. In recent paralysis these membranes are flaccid; later they are

involved in the contractures. (Figs. 12 and 13 are from Spalteholz, Werner:
Hand Atlas of Human Anatomy, Philadelphia, J. B. Lippincott Company, vol. 3.)

This opinion is supported by the fact that the muscular fibers
of the conus elasticus are derived from external division of the

thyroarytenoideus muscle, as are the muscular fibers of the
membrana quadrangularis (Fig. 12), as shown by Negus.' It
follows that the conus and membrana quadrangularis are involved
in the flaccid state. The muscular fibers of these structures, being
offshoots from the thyroarytenoideus, are likewise supplied by
the recurrent nerves.

It is probable that in the instances in which obstructive dyspnea
has developed on the operating table immediately after bilateral

paralysis, ito has been due to the relaxed conus folding on itself,
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a sort of modified intussusception during strong inspiratory effort, ,

rather than to contractures of the cords. The latter could not

take place.
The musculi aryepiglottici (Fig. 13) are offshoots of the inter

arytenoideus muscle. The contract in unison or as a part of the
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Cartilago corniculata ,

[SantoriniJ
-_

M. arytaenoideus obl iquus r-:

!'II. arytaenoideus transversus ,.,

Processus muscularis - --

cartilaginis arytaenoideae
Lamina cartilaginis cr icoldeae r+-

Cornu inferius ----

cartilaginis thyreoideae
]\1. cricoarytaenoideus posterior

--

FIG. 13.-Note that the musculis aryepiglotticus is an offshoot of the interaryte
noideus muscle.

contractures of that muscle during both deglutition and phonation ..

These muscles are likewise supplied by the recurrent nerves. It is
thus apparent that all the muscular structures of the larynx that
are concerned in the acts of phonation and deglutition will be
involved in, first, the flaccid state and, ultimately, the contracted
state which follows bilateral recurrent nerve paralysis.
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REPORT OF CASES. Three patients have been operated on with
the method described. The complete technic of laryngeal recon

struction has not been used in any case, although a rather close

approach to it was used in the second case. It has been worked out

on the cadaver and will be tried and the results will be reported
at a future time.

CASE I.-Sister B., aged forty-two, who was operated on for

exophthalmic goiter in 1921, had a loss of voice, which lasted a few

months, and then shortness of breath and stridor, which persisted.
Exercise caused marked respiratory embarrassment. She lost weight,
and eating was difficult because of shortness of breath.

In 1933, she had a recurrence of the goiter, which was removed.
She did not gain satisfactorily after the operation, and in the past two'
years dyspnea had increased and stridor become more pronounced.
Stridor was pronounced during sleep.

The patient was small, weighing 100 pounds (45 kg.). The pulse
rate was 84, the heart and lungs were normal and the blood pressure
was 132/76. The vocal cords were difficult to examine but were fixed
in the midline position. Stridor was pronounced on inspiration.
Physical examination revealed no other abnormalities.

Operation was performed July 20. One-fourth grain (0.016 gm.) of

morphine and TiD grain (0.0004 gm.) of atropine were given one hour
before operation. Nitrous oxide and oxygen anesthesia was used.
The patient's condition immediately became so alarming, stridor so

pronounced and cyanosis so marked that the trachea was exposed
for the purpose of inserting a tube. The patient's condition improved
somewhat, and tracheotomy was postponed for the last step, as opening
the trachea would increase the chances of infection in the wound. At
the close of the operation, the trachea was opened and a No.5 tube
inserted.

For two reasons this was not a satisfactory surgical experience:
(1) Inhalation anesthesia had proved dangerous and unsatisfactory.
(2) The tracheotomy wound naturally became infected and

exposed the adjacent wound to infection. It was therefore decided
to seek a more satisfactory type of anesthesia and that no other

patient would be operated on without a preliminary tracheotomy.
In the two subsequent operations, pentothal sodium (sodium

ethyl [methyl butyl] thiobarbiturate) was used intravenously.
It produced satisfactory surgical anesthesia. It has an additional
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advantage in that the anesthetist's equipment is far removed from
I

the operative field. I have considered using local anesthesia.
It would offer opportunity to observe the action of the omohyoid
muscle on the arytenoid cartilage. It is a most intriguing thought.
I have been afraid to undertake its use because of fear that the

manipulations of the larynx would set up paroxysms of coughing,
under which circumstance one could not work. Also I fear the

possibility of a blowout in the uncovered portion of the pharynx
during such paroxysm.

The postoperative course of this patient was uneventful. Six weeks
after operation she expressed a desire to be rid of the tracheotomy tube,
stating that when she placed her finger over the opening in the tube
she could breathe through her mouth much more easily than prior to

the operation. The tube was removed, and the wound closed in a few

days. She taught school half days during November and December,
1938. On the opening of school in 1939, she took a full day's work in
a grade school. She has gained 9 pounds (4 kg.), can go for a two hour
walk without fatigue or respiratory embarrassment, has a good speak
ing voice, and except for a slight inspiratory stridor, which still persists,
one would not casually be aware of any abnormality.

On account of an extremely sensitive gagging reflex, it has been
difficult to examine her cords satisfactorily. By training; this difficulty
has been overcome to a degree where the opening and closing of her
left cord can be observed (the omohyoid was attached to the left

arytenoid cartilage). More symptomatic improvement has occurred

during the month of December than in any other month 'following
the operation.

CASE 2.-Mrs. S., aged seventy-three, who was operated on for

goiter eleven years before, had lost her voice except for a whisper for
several months. When it began to return, difficulty in getting her
breath developed. As the voice became stronger, respiration became
more difficult. For the past ten years she had been more 0.1' less of an

invalid. Going upstairs or up a slight grade was a laborious task on

account of shortness of breath, and during the past year the symptoms
had become worse. She had gradually lost 32 pounds (14 kg.) and
stated that it was difficult to eat and breathe at the same time.

The patient was of poor color and poor nutrition. The eyes were

normal, the teeth artificial and the tonsils normal. A pyramidal·
lobe I! inches long and � inch wide, freely movable and extending
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up to the hyoid bone, was present. Pulsations in the carotid vessels
were normal. In breathing there was the typical sound made by tra

cheal obstruction. The heart and lungs were normal. There was no

tremor. The vocal cords were fixed in the midline position. The blood

pressure was 142/70. Fortunately the vocal cords were easily visual
ized. They were contracted to almost complete approximation in the

resting state and separated by a very narrow aperture on inspiration.
She had marked stridor.

She was admitted to the hospital June 30, 1938. July 2 at 7 A.M.,
she was given one-fourth grain (Q.016 gm.) of morphine and Tio grain
(0.0004 gm.) of atropine hypodermically. She arrived in the operating
room at 8 A.M. in such an extreme state of respiratory embarrassment
with cyanosis and pronounced increase in stridor that tracheotomy was

immediately done with local anesthesia and she was returned to her
room. She went home on the fourth day. In two months she returned,
her weight having increased from 113 to 129 pounds (51 kg. to 58 kg.)
simply because she was able to eat and breathe at the same time.

The steps as previously described were carried out. Her arytenoid
cartilage had become ossified, and in an attempt to pass a needle

through it' the upright portion was fractured. It was a disturbing
experience and I thought one calculated to defeat the purpose of the

'operation. However, a second suture was placed through the distal

fragment and the muscle sutured to it.
A temperature of 102° F. developed on the fourth postoperative

day, rising to 103.2° F. on the fifth day, and the patient showed

signs of bronchopneumonia. On the following day the temperature
dropped to 99° F., with a subsidence of symptoms, and recovery was

speedy and uneventful.

These first 2 patients operated on belonged to Group 2 of the

preceding classification; the third belonged in Group 1.

CASE 3.=-Mrs. J., aged sixty-three, who had been operated on ten

years previously for goiter with a loss of voice and gradual return, had
the usual stridor and dyspnea. At the end of eight months dyspnea
had become pronounced ; several cholcing spells had occurred, during
which she had become cyanotic and unconscious. Tracheotomy was

performed at that time, and she had worn a tube for nine years.
The results of physical examination were unimportant except in

two particulars. Her cords wereunusually tense and closely approx
imated. She was wearing the largest tracheotomy tube I have ever

seen. By placing the finger over the opening of the tube, one immedi-
19
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ately realized that she could not survive on the air intake through the

larynx.
Operation was performed December 2, 1938. The muscle was

transposed in the manner previously described. The postoperative
course was uneventful, and she was discharged in one week.

At the end of two weeks she reported that she could note no improve
ment. Examination of her cords revealed no change in position, there
was no movement and moderate edema was present at the base of
the left arytenoid cartilage. In three weeks she returned very happy
and said that she had been able to smell food being cooked for the
first time in nine years. She was also able to blowout a lighted match
or a candle, which she had not previously been able to do. This

CrT'e�ter cornu of
hyoid. bone

Atyepiglotti? muscle

5uperior cornu of

thyroid cer tiieqe
Corniculate cer ti lege

(S1mtorini)

FIG. 14.-Severing the interarytenoideus muscle and fascia and anchoring the
arytenoid temporarily to the thyroid cartilage.

meant, of course, that she was getting more air through the nose and
mouth. (It is interesting that the first improvement noted by the
second patient occurred at the end of two weeks, when she was able
to blow her nose for the first time in eleven years.) At the end of five
weeks, motion was developing in the left cord, but not sufficient to

permit removal of the tube.

POSTOPERATIVE OBSERVATIONS. The difference between the
margin of space separating the vocal cords that is sufficient to

sustain life and that which is sufficient to sustain a person at

ordinary activities is not great. Patients 1 and 2 have sufficient

airway to sustain them at ordinary activities. Patient 3 has a good
voice but as yet not sufficient airway. If in three or four months
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she has not been able to stretch the contractures so as to permit
wide enough opening of the left cord for removal of the tracheotomy
tube; the right omohyoid will be transposed and the contracted

interarytenoideus muscle and fascia divided.
It was only after observing the progress in these cases and col

lecting others and comparing the larynges with normal ones that
I realized that laryngeal reconstruction must accompany muscle

transposition in order to succeed satisfactorily in all cases of

long-standing involvement.
The operation in the second case was more successful than the

others. In fact the patient has practically perfect restoration" of
the functions of phonation and respiration. Interestingly, a

major portion of the atrophic fibers of the interarytenoideus muscle
and fascia were separated from the left arytenoid cartilage in that
case. No effort at such separation was made in the other two.

CONCLUSIONS. 1. Transpositionof the omohyoid muscle to the

arytenoid cartilage in cases of recent bilateral recurrent nerve

paralysisplus laryngeal reconstruction in cases of old involvement
with contracture presents an entirely new approach to the solution
of this perplexing problem.

2. Motor nerve paralysis of the larynx is not different in funda
mental principle and pathologic changes from peripheral motor

nerve paralysis in other parts of the body.
3. Recognized orthopedic and surgical procedures for peripheral

motor nerve paralysis have proved beneficial in the treatment of

laryngeal paralysis.
4. An accurate .knowledge of laryngeal anatomy and function

is necessary for success in these procedures. Bunglesome operations
in this region are sure to bring both the operation and the operator
into disrepute.

5. It is probable that persons now wearing tracheotomy tubes
because of bilateral recurrent nerve paralysis can be relieved of
that necessity and that others may be restored to active and com

fortable lives.
6. Once a cordectomy, always a cordectomy. Therefore I

believe cordectomies should be discontinued until the merits of
muscle transposition and laryngeal reconstruction can be ade

quately evaluated.
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7. It is too early to know what the final outcome of these

-operative procedures will be. It is not possible to draw final or

statistical conclusions from 3 cases. The results so far justify
their application to a sufficient number of patients for proper assay
of the values. If in the future other patients are benefited to

the same degree as the patients here reported on, the nightmare
of bilateral nerve paralysis will have been plucked of most of her
gray hairs.
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SUPPLEMENT

Dr Manford Waltz, a local laryngologist, has greatly aided me

in this work. He has examined the vocal cords of the last 10 cases

during the operation and has given me much good advice through- -

out the development of this procedure.
It is believed that a supplemental report on 13 operations per

formed on 12 patients with the inclusion of such new ideas as have
been evolved from observations on the entire series, will, contribute
to a better understanding of the problem.
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SUMMARY OF FINDINGS AND POSTOPERATIVE RESULTS

Contractures

Grade I contractures
Grade II contractures
Grade III contractures
Grade IV contractures

4
6
o
2

Cause of Paralysis
Post-thyroidectomy
Following pulmonary and laryngeal tuberculosis
Duration of paralysis was from four to twenty years.

11
1

Tracheotomy Tubes

Patients wearing permanent tracheotomy tubes prior to operation 6
Insertion of preliminary tracheotomy tubes 6

Types of Operation Performed
Simple muscle transposition
Muscle transposition plus laryngeal reconstruction
The splinting stitch was used 6 times in latter group.

3
10

Results

Good voice
Fair voice
Poor voice

Good airway
Improved airway
Little improvement
No improvement
Tracheotomy tubes removed in permanent group
Tracheotomy tubes removed in preliminary group
Recently operated case-no statistics

8
.3

1

8
2
1
1

2
5
1

Complications
Infection 1
Accidental puncture of pharyngeal mucosa and subsequent infection 1

Tetany 1

It wag- necessary to add a fourth group on the basis of degree of
contractures because of 3 patients who originally had Grade I
contractures with permanent tracheotomy. These patients sub

sequently had cordectomy. In one the right vocal band had been
removed. No benefit followed. The second had a cord removed

by the Hoover method. Sufficient airway was established. The

tracheotomy tube was removed. She, could only whisper. The
third had had bilateral cordectomy. Both cords reformed as

distorted and irregular bands of fibrous tissue which were grown

solidly together from the tips of the vocal processes of the arytenoid
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cartilages forward to the thyroid cartilage. Behind the vocal

'processes was a small opening 1.5 mm. in diameter through which
she could produce a squeaky and inconsequential sort of voice.

This latter patient should have been rejected for operation.
She was so anxious to undergo any sort of operation that offered
the slightest chance of benefiting her that we attempted to relieve
her by the following procedures:

Dr. Waltz, using pentothal 'sodium for anesthesia, separated the
vocal bands by sharp dissection. I then did the operation of

laryngeal reconstruction and muscle transposition. An unfortunate
accident occurred during the examination of the cords, for the

, purpose of determining, if sufficient airway had been obtained.
Blood had accumulated in the lower pharynx and larynx. A small
metal suction tube was introduced to remove the blood. This tube
was inadvertently passed through the pharyngeal' mucosa into
the operative wound. The wound was closed and a rubber tube
drain placed down to the mucosa because of the probability of
contamination. Infection promptly developed: The wound healed

nicely in two weeks .. A solid rubber obturator was placed in the
,

larynx between -the cords to prevent them from growing together
again. It was removed in one, week. The 'cords promptly fell
into' apposition and bouginage was necessary to 'keep them from

growing together again. No benefit resulted, and in retrospect,
I believe the operation ill advised.

The other patient in Group 4 had the vocal band of her right
cord removed.. The. complete operation was performed on the

right side as the left vocal cord band appeared to be a better

vibrating mechanism. 'The 'airway was improved.
'

She writes
that she keeps the tracheotomy tube sealed half of each day but

prefers the tube open when exercising and when asleep. She

expresses a desire to return for operation on the other cord.
There was no point in operating on a patient who had 'sufficient

airway but no voice.
The paralysis following pulmonary and laryngeal tuberculosis

deserves separate description. Both lesions appear to be healed.
She has worn a tracheotomy tube for fourteen years. The cords
are glossy and fibrous. There is no line of demarcation between
the vocal bands and the muscular portions of the cords. She has
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a Grade I contracture and little airway. Muscle transposition
only was done on her. There was some improvement in airway,
but not enough to permit removal of the tracheotomy tube. The

complete operation will be performed on the other cord in the
near future.

Of the 6 cases wearing permanent tubes, only 2 have been
removed. Interestingly, those 2 have the largest airways of any
on whom the operation has been done. One other could easily
get along without the tube, but is terrified at the thought of doing
so. It is planned to gradually reduce the size of the tube until she
can be weaned away from it. Incidentally she is the only patient
who has had the operation done on both cords. Only muscle

transposition was done at the first operation. She still has a good
VOIce.

It is planned to reoperate two others in this group, for the pur
pose of establishing sufficient airways to permit the removal of the
tubes. The patient who had bilateral cordectomy will not be

reoperated by the technic herein described.
The splinting stitch has not been used in all. I believe it should

be used in all Grade I contractures, also in the more marked cases

of dyspnea under Grade II. In each of two instances the cord was

displaced so far outward following the use of the splinting stitch
that it does not readily return toward the midline position, thus

lessening approximation of the two cords on phonation efforts.
In these 2 cases, the voice is weakened, though both can hold

telephone conversations. In the future, I shall use plain instead
of chromic catgut for that stitch.

In studying the cases postoperatively, I have tried to analyze
the relative value of each step of the operation insofar as it contrib
utes to asuccessful outcome. At present, I value them in the fol

lowing order:
1. Mobilization of the arytenoid cartilage by division of the

cricoarytenoid joint capsule and" the posticus muscle.
2. Division of the interarytenoideus muscle.
3. Muscle transposition.
4. Splinting of the cartilage outward.
In very marked contractures, the splinting stitch may play a

role of major importance in producing an airway.
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When I first worked out the theory of this operation, it was'

based upon the idea that the cord to which the omohyoid muscle
was transposed would develop all the motion and that the opposite
cord would remain fixed in the midline. Facts have not sustained
that theory. The facts are that the operated cord remains
silent or inactive while the opposing cord moves inward on phona-
tion and outward on inspiration.

.

The fact that the unoperated cord develops on the average a

'greater range of motion than the operated cord, necessitates a new

analysis of what takes place in the larynx following the operation.
I can only explain it on the basis that the division of the contrac
tural ring permits the cord to swing outward during inspiration.
The cricothyroid muscles are in a relaxed state during inspiratory
efforts. These muscles are in a state of contraction during phona':'

tion efforts. Their action increases the antero-posterior diameter
of the larynx by tilting the thyroid cartilage on the cricoid. The
effect of this is simply to straighten the cord and swing it to the
midline. In some of the patients the unoperated cord actually
passes the midline on phonation efforts.

The simplest comparison I can make for the purpose of illustrat

ing the action is that of a relaxed clothesline. It �ags in the middle.
If the posts to which it is attached are further separated, it becomes
taut and assumes a straight line. Repeated examinations of these
patients seem to warrant the conclusion that the opening and

closing of the cords is chiefly effected by changes in the antero

posterior diameter of the larynx. The alterations in that diameter
are produced altogether by the cricothyroid muscles.

The condition of the larynx in these people is not perfect following
the operation. Their voices do not average as strong or clear as

normals. They do not have as liberal airways as normals. Eight
of 12 patients operated upon can talk and breathe very well and

engage in the normal activities of life.
.

It seems reasonable to assume that results from future operations'
should improve over those so far obtained. A more detailed -dis
cussion of the subject will be published elsewhere.



OTITIS AND SINUSITIS IN THE SWIMMER * t

WITH EMPHASIS ON MAN'S LACK OF ADAPTATION TO AN AQUATIC
ENVIRONMENT

H. MARSHALL TAYLOR, M.D.

BIOLOGY is the fundamental study of the phenomena of life in
all its varied relations. The biologic approach to the discussion
of a medical problem is the most rational one, because man

himself is a biologic study. By means of this approach the subject
.of immunity and resistance may be elucidated in a scientific yet
not a difficult manner. The prevention of infections of the sinuses
and the ear secondary to swimming illustrates this fact as well as

any phase of preventive medicine. Nevertheless, in the literature

pertaining to these infections the existence in man of few structural

adaptations for an aquatic environment has to a large extent been

ignored, and only one etiologic factor, that of contaminated water,
has been extensively dealt with. My interest in other etiologic
factors was stimulated by observing that a number of my patients
with infections of the ear or sinuses had frequented.a swimming
pool fed by a spring having a flow in excess of 145,000 gallons a

minute, while others of my patients with like infections had used

exclusively a pool with a flow in excess of 365,000 gallons a minute.
Chemicals that often lead to irritation of the nasal mucous mem

branes were not used in either of these pools because of the low
bacteria] counts found in repeated examinations of the water, made

by the Florida State Board of Health. Examination of samples
collected from these pools on heavy bathing days gave results of
no more than 150 bacteria per cubic centimeter, and the water

showed no evidence of contamination. In other words, these

patients bathed in relativelypure spring water having a temperature
of 71 0 F., and their use of these bathing places, with their large
amount and quality of water supply and its relative degree of purity
,served to emphasize the significant role of factors other than con-

* Printed with permission of Am. Med. Assn.
t Recipent , in part, of the Casselberry Prize of the American Laryngological

Association for 1939.
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taminated water in the etiology of infections of the ear or sinuses '

.

associated with swimming."
Since the dawn of civilization public bathing places have created

a problem in sanitation. Recognition of this problem antedates
the Christian era. Long before its advent the Chinese were using
chemicals in their public baths, and methods of filtration were in
use as early as 400 B.C. Today, advances in sanitation have kept
pace with the public need for protection arising from the rapid
increase in public bathing places throughout this country. The

sanitary engineer has adequately solved or regulated the problems
that pertain to proper' construction of pools, the bacterial content

and clearness of the water, the contamination of water from sputum,
the diseased bather, the personal cleanliness of bathers, the launder

ing of bathing suits, the sanitation of the premises, and the rules
for bathers before entering and while in the water. Sanitarians
now give assurance that they can kill or neutralize 99 per cent of
the bacteria in a pool. Furthermore, if the bathing load is kept
down to 800 gallons to each bather, they consider that the 'pool
remains in an acceptable sanitary condition.

A cogent factor in the investigation of the etiology of infections
of the upper part of the respiratory tract that a�e associated with

swimming is man's invasion of an environment to which he is not

adapted. Biologically, man derives his existence from the same

ultimate sources that all other living creatures do and is subject
to the same natural laws. He is a terrestrial being, adapted to his

environment, but he is without important structural adaptations
for an aquatic environment. This lack of anatomic and physio
logic modifications is in contrast to the presence of structural

adaptations in the animals whose normal habitat is water.

In all of the air-breathing animals, including man, the usual
stratiform :fiat epithelium lines the nasal vestibule and. gradually
assumes the structure of the stratiform ciliated cylindric epithelium,
the true respiratory mucous membrane. This ciliated epithelium'
warms the airand keeps moist the tracts through which a current

of air is constantly passing. It is also designed to secrete a mucus,
both bactericidal and inhibitory to bacterial growth, that enmeshes
the bacteria and carries them by its wavelike motion to the pharynx
arid esophagus for disposition. The difference between the upper
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part of the respiratory tract of man and that of the aquatic animals
lies not in the mucous membrane, but in the ability of these animals
that are highly modified for life in the water to close involuntarily
or at will the anterior nares, an adaptation conspicuously lacking
in man. They are thus able to protect the respiratory epithelium
from the destructive action of water.

A B

FIG. l.-A, Anterosuperior portion of head of Alligator mississippiensis showing
the external nares open, as during respiration, and B closed.

In every species whose normal habitat is water, some provision
for excluding water from contact with the respiratory mucous mem

brane is found, whether in reptilian, avian or mammalian life.
The alligator (Alligator) represents the highest form of reptilian
life. The muscles of the anterior nares of this aquatic reptile are

so arranged that they close the nostrils when the head is submerged
(Fig. 1). There is a wide variation in the means by which aquatic
birds protect the respiratory mucous membrane from water. The

pelican (Pelecanus) (Figs. 2 and 3), the cormorant (Phalacrocorax),



FIG. 2.-The pelican (Pelecanus) has no external nares.

FIG. 3.-Larynx of pelican (Pelecanus) open and closed. As this bird dives from

some distance above the water for its prey, the larynx closes tightly, protecting
the trachea from an inrush of water.

(300 )
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the snake bird (Auhinga) and the booby gannet (Sula) have no

external nares. The diving petrel (Hydrobatida) has external
nares, but they may be closed by an arrangement similar to that
in the alligator. The frigate bird (Fregata) has a scale-like mem

brane entirely closing the external nares. Though the external
nares of some of the aquatic birds cannot be closed, water, never-

.

theless, is not allowed to come in contact with that part of the
respiratory passage that is lined by respiratory mucous membrane.

FIG. 4.-Nose of hippopotamus (Hippopotamus) open and closed. (Courtesy
of Am. Med. Assn.)

The most consistent modification of aquatic mammals for life
in the water- is the ability to close the external nostrils. In the
Hippopotamidce, according to Howell," the nostrils take the form
of a pair of slits, closure seems to be partly voluntary and opening
is accomplished by muscular pull along both borders of the slits.
The procedure of closure is accomplished in various ways, and
probably no two species have exactly the same mechanism for
attaining this end (Figs. 4, 5 and 6).

From biology one learns that every 'species of animal life is
adapted to its environment, and that all its organs are fitted to
its functions and all its fu�ctions to its environment. But has man
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suitable adaptation for preventing water from entering the nasal
cavity when he enters an aquatic environment by swimming or

diving? What has he, or has he anything, that is homologous to

FIG. 5.-Nose of manatee (Trichechus) opened and closed. This animal; like
other diving mammals, has a complicated musculature forming a sphincter in con

nection with a special valvular apparatus for closing the nostrils. (Courtesy of Am.
Med. Assn.)

FIG. 6.-Blowhole of porpoise (Phocaena phocaena) closed and open. (Courtesy
of Am. Med. Assn.)
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the musculature that aquatic animals have for closing the nostrils
and thus keeping water from the nasal cavities and their appur
tenances? Anatomists agree that the compressor narium of man,
that small muscle rising from the superior maxilla and inserted by
an aponeurosis across the bridge of the nose into its fellow of the

opposite side, is a small rudimentary muscle at best and very hard
to demonstrate. With the dilator naris anterior and the dilator
naris posterior, that oppose it, its function is merely to confer
facial expression (Fig. 7).

DEPRE :,:,OR ALAE NASI

DiLATATOR NA,RIS POSTERiOR

DlLAfATOR NARIS ANTERIOR

COMPRESSOR NARIUM MillO¥.

FIG. 7.-The compressor narium is in man a rudimentary muscle difficult to
demonstrate. As with the dilator naris anterior and the dilator naris posterior,
its function is merely to-confel· facial expression.

Thus lacking appropriate adaptation to an aquatic environment,
man nevertheless has one natural means of protecting the mucous

membrane of the nasal passages when swimming. That protection
is the proper method of breathing. By exhaling through the nose

while the head is submerged and inhaling through the mouth while
the head is above water, the swimmer tends to maintain a positive
air pressure in the nasal cavities and thereby protects the sinuses
and eustachian tube from water. In the new strokes that require
partial or complete submersion of the face and head, this method
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of breathing is highly important. Just before diving, the swimmer
should take a deep inhalation through the mouth and then exhale,'
slowly through the nose while under the water (Fig. 8). The rush
of water into the nasal cavities, incident to diving feet foremost,
may readily cause acute infections of the sinuses, the middle ear

and the mastoid in swimmers of all ages.

FIG. 8.-The diver demonstrates the correct method of breathing by exhaling
through the nose while under water, as indicated by air hubbles. Positive air
pressure in the nose prevents water from entering the deeper parts of the nasal
cavity and gaining entrance to the eustachian-tube and opening of the sinuses.
(Courtesy of Am. Med. Assn.)

Another consistent modification that all aquatic animals have
for life in the water is the ability to close the ear in order to prevent
water from coming in contact with the membrana tympani.
In view of this provision, in man the lack of ability to close the
external ear is but another evidence of the fact that he is a terres-
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trial animal and has not the modifications necessary for life in the
water. As Howell- observed, it is doubtful whether any aquatic
animal swims with the external auditory canals open, and when the

FJG. g.-Lateral view of head of Alligator mississippiensis showing the membrana
tympani exposed, and covered by a hinged cornified flap that closes tightly as the
reptile submerges. The ear drum is thus protected from contact with water.

head is submerged, he is dependent entirely upon bone conduction
for his hearing. The alligator (Alligator) has, immediately behind
the eye, a hinged, cornified flap that constitutes a covering for the
ear. It closes tightly as the reptile submerges (Fig. 9). The

20
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earless seal (Phoca) has no pinna, and the external opening of the,
external auditory canal is so tightly closed that the lumen can

scarcely be discerned (Fig. 10). After recognizing these facts

pertaining to the adaptations that aquatic animals have for pro

tecting the drum membrane against water and realizing man's
lack of like modifications, one can hardly escape the conclusion
that a perforation of the drum membrane is in man a positive
contraindication for swimming or diving.

.

FIG. lO.-Ear of seal (Phcca) oren and closed. (Courtesy of Am
..

Med. Assn.)

. Otitis externa, or furunculosis, from which the swimmer often

suffers, likewise illustrates that the external auditory canal was

not intended to withstand the vitiating effect of water. If the
hand is immersed in sterile water for thirty minutes, the skin will
be wrinkled, and degeneration of the epithelium will result. A
similar change takes place in the ear of the swimmer or diver.
Maceration of the delicate dermis by the water breaks the skin and

opens up for the ever-present staphylococcus an avenue of infection,
with resulting furunculosis. For the valve by which the aquatic
animal closes the ear, man may substitute rubber stoppers or plugs
of oiled wool or cotton and thereby satisfactorily exclude water

from the external auditory canal. This precautionary measure

also lessens the occurrence of the various forms of otomycosis that
are frequently observed during the swimming season.
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Infections of the ear or sinuses secondary to swimming evidently
come from one or both of the following sources. Foreign bacteria
may gain entrance to the deeper portions of the nasal apparatus
and the conjoined structures, or bacteria normally and constantly
in this region may be allowed, by a lowered resistance on the part
of the swimmer, to multiply to pathologic proportions.

Because it renders a person more susceptible to the pathogenic
organisms normally harbored in the upper air passages, lowered
resistance is of paramount importance as a possible causative
factor of sinusitis following swimming. A primary consideration
here is the length of time one can remain in the water without

reducing the temperature of the body and thus lowering resistance.
Cold water has a veritable appetite for heat. The swimmer has

only to dive from air of moderate temperature into water of exactly
the same temperature to be remindedby the resulting chilling shock
that lips get blue and teeth chatter in "temperate" water, for water

takes away heat from the body twenty-seven times faster than air.
It followsthen that prolonged cold baths cause the body to lose heat

rapidly.
The adaptations of some of the warm blooded aquatic animals

for their environment and the means by which they maintain
their body temperature are of interest here. Those living in cold

waters. are highly modified for the maintenance of a normal

temperature in their environment. The seal (Phoca), whether

swimming, playing in the water or at rest on an ice floe, maintains
a normal temperature of 101 ° F., and some of the cetaceans in
the icy waters of the Arctic have a normal temperature of 104° F.
The function of keeping their bodies warm is performed by such
varied means as a large liver, a thick layer of blubber, a non

conductive material, a dense kind of fat placed immediately beneath
the integument. Others have a heavy coat of fur as well as the

fatty layer. These provisions seem to indicate that they are highly
adapted mechanically to their normal habitat and that these adap
tations, even in the absence of natural physiologic immunity, would

adequately protect them. In man there is a conspicuous lack of
such a compensating mechanism for the maintenance of a normal

temperature in any medium colder than his normal surroundings.
Man's loss of body heat during submersion for a period of twenty
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minutes at a temperature of 70° F. may be five times the normal
basal rate.

My study' of lowered resistance from chilling in relation to
. infections of the ear and sinuses following swimming was previously

reported before the American Laryngological Association. In this

experiment the temperatures of 250 children under thirteen years
of age were recorded both before and after they had been swimming
for forty-five minutes in an indoor pool with the temperature of
the water at 73° F. In only 30, or 12 per cent, was a normal tem

perature maintained, and in all of the remaining 220 there was a

reduction of temperature, in some to as low as 95° F.
In connection with my work as a member of the Committee on

the Otorhinologic Hygiene of Swimming of the American Medical

Association, I also previously reported my observations of a group
of trained athletes and expert swimmers.' The 8 swimmers com

prising this group were subjected to swimming for forty-five
minutes in ocean water at a temperature of 68.5° F. Immediately
before and after this period the weight, temperature, blood pressure
and blood count of each participant were ascertained. After the
swim they all exhibited a diffuse generalized purplish hue, and their

lips and nail beds were moderately cyanotic. Therewas an average
.reduction of 4° F., in the rectal temperature, The erythrocyte
count was increased by from 700,000 to 1,500,000 red cells, and in
the leukocyte count there was a consistent increase 'of from 8000
to 10,000 white cells. The differential count indicated a normal

Schilling index. Both the systolic and the diastolic blood pressures
were increased, the diastolic pressure having the greater average
rise, which was from twenty to thirty points (Table 1). These
observations led to the conclusion that prolonged chilling pro
duces peripheral vasoconstriction, peripheral stasis and anoxemia.

It is now an accepted fact that chilling of the body surfaces
causes constriction of the blood-vessels of the skin arid periphery
that is followed by a constriction of the blood-vessels of the nasal
mucous membrane. Also, it is generally acknowledged that pro
longed ischemia of the nasal mucous membrane naturally reduces
the local resistance and favors' infection.

In a recent paper, entitled "Chilling of the Body Surfaces: Its

Relationship to Aural and Sinus Infections," Dyrenforth and P .
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reported experiments warranting the conclusion that chilling of
the body surfaces without concomitant exercise produces a leuko

penia of the polymorphonuclear neutrophilic type (Tables 2 and 3).
TABLE l.*-EFFECT ON BLOOD CELL COUNT IN MARATHON LIFE SAVERS' RACE.

(Jacksonville Beach, Fla., Sept. 9, 1935)
Red White Seg- Lym-

blood blood Juven- Stab mented pho- Mono- Baso- Eosino-
Name. cells. cells. iles. cells. cells. cytes. cytes. phils. philis.

Before
Deloach 4,530,000 7,450 0 25 44 31 0 0 0
Perkins 4,520,000 5,700 4 25 34 34 1 0 2
Horton 4,448,000 6,700 2 26 52 20 0 0 0
Penn 4,580,000 11,000 0 26 48 26 0 0 0
Miller 4,610,000 8,500 0 30 40 30 0 0 0
Crenshaw 4,210,000 5,650 0 31 41 28 0 0 0
Clark 4,680,000 6,700 2 20 45 33 0 0 0
Liddell 4,490,000 8,600 0 6 58 35 1 0 0

After
Deloach 5,130,000 18,200 3 18 73 5 1 0 0
Perkins 5,340,000 19,900 2 23 68 7 0 0 0
Horton 3,830,000 21,750 5 26 67 2 0 0 0
Penn 5,360,000 33,750 2 30 53 15 0 0 0
Miller 5,420,000 17,200 6 38 44 12 0 0 0
Crenshaw 4,650,000 30,400 7 35 51 6 0 0 1
Clark 5,350,000 18,900 2 50 34 12 0 0 2
Liddell 5,580,000 12,250 2 12 66 20 0 0 0

* Tables 1, 2 and 3 were published in Chilling of the Body Surfaces: Its Relationship to
Aural and Sinus Infections, by H. Marshall Taylor and Lucien Y. Dyrenforth, Jour. Am. Med.
Assn., 111, 1744, 1938.

TABLE 2.-CHANGES IN 'l'HE HEMOGRAM OF GUINEA PIGS AFTER CHILLING.

Animal No. 1. Animal No.2. Animal No.3.
�----�------� �------�

After. * After.
r----"---�

1st 2d
test. test.

6500 4400
39 44
57 53

1
3 3

After.

Before.

8250
78
19

3

r----"---�

1st 2d
test. test.

6850 6750
40 67
60 32

r----"---�

1st 2d
test. test.

7400 7250
77 49
23 51

Before.
8900

63
30

1
5
1

Before.
9850

82
18

White blood cells.
Polymorphonuclears
Lymphocytes
Monocytes
Eosinophils
Basophils .

* Time elapsing between exposure tests about one-half hour.

TABLE 3.-EFFECTS OF CHILLING WITHOUT CONCOMITANT EXERCISE.

Total leukocyte
Temperature. * Pulse rate. Blood pressure. count.

r-------"------.. r----"--�

Name. Before. After. Before. After. Before. After. Before. After.
Pittman 98.3 95.4 80 68 126/80 128/90 8500 8400
Fortson. 98.3 97.0 70 72 118/90 120/88 9250 8150
Horton 98.3 97.0 70 60 120/80 130/80 7100 6300

* Temperatures were taken by rectum.

The .application of this finding is that the child or adult, particularly
when frequenting the indoor swimming pool where the body is not

exposed to the warm rays of the sun, should be constantly active
instead of following the common practice of sitting around on a
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cold tile floor in a cold wet bathing suit. This popular custom is
as conducive to a cold as wrapping oneself in a wet blanket and

sitting on the concrete floor of a basement would be. The bather
who is inactive on a windy beach where there is a rapid loss of

body heat from evaporation invites the same risk.
SUMMARY. In this presentation I have endeavored to set forth

the modifications that aquatic animals have for their environment
and to show the striking absence of such adaptations in man. I
have noted the means with which Nature has endowed aquatic
animals for preventing water from gaining entrance into the upper
part of the respiratory tract and into the external auditory canal,
and mentioned the aids these animals have for maintaining a normal

body temperature in cold water, provisions that man is conspicu
ously without.

There is but one conclusion: that man is essentially a terrestrial
animal and that his anatomy and physiology are not modified for
an aquatic environment. When out of his normal sphere, unless
he takes cognizance of the limitations Nature has placed upon him
and heeds the fundamental laws that regulate his being, he subjects
himself to the likelihood of contracting the infections that fre

quently beset the swimmer. These nasal and aural involvements
.run the gamut of pathologic conditions from the innocent circum
scribed furuncle to a diseased condition of the mastoid with all of
its intracranial complications as well as the fulminating infections of
the sinuses and such complications as osteomyelitis of the frontal

pone and intracranial lesions.

REFERENCES.

1. TAYLOR, H. MARSHALL: The Causes and Prevention of Otologic Con
ditions Following Swimming and Diving, Jour. Am. Med.,Assn., 81, 349, 1923;
Sinusitis and Swimming, Jour. Am. Med. Assn., 85, 7, 1925; Report of Com
mittee onOtorhinologic Hygiene of Swimming, Trans. Sect. Laryngol., Otol.
and Rhinol., Am. Med. Assn., p. 300, 1936.

'

2. HOWELL, A. BRAZIER: Aquatic Mammals, Their Adaptations to Life
in the Water, Springfield, Charles C Thomas, pp. 68 and 87, 1930.

3. TAYLOR, -H. MARSHALL, and DYRENFORTH, LUCIEN Y.: Chilling of the

Body Surfaces: Its Relationship to Aural and Sinus Infections, Jour. Am.
Med. Assn., 111, 1744, 1938.



INTRANASAL DACRYOCYSTOTOMY

W. E. SAUER, M.D.

SURGERY of the lacrimal sac dates back to the time of Galen,
50 A.D., and Celsus,' 100 A. D., but credit for the first intranasal

dacryocystotomy is generally given to Caldwell, 2,3,4 of New York,
who published his work in 1893. Ritter" cites the work of Hopman,
who as early as 1885 brought forth the idea of operating on the lacri
mal sac intranasally, using a sound passed from above as a guide.
Killian" in 1889 reported his intranasal operation. He passed a

Bowman probe from above, carrying it down into the lacrimal canal -

as far as possible. He then cut off the anterior end of the inferior
turbinate and removed all of the intranasal wall of the nasolacri
mal duct. Passow" reported 4 cases operated upon by this method
two years later. In 1904 Strazza reported his intranasal operation
and in 1908 Okuneff reported on a similar operation. All of these

early workers removed a part of the inferior turbinate and then

opened the nasolacrimal duct, working upward until a probe, passed
from above, could easily be advanced into the nose. Only Strazza
continued his resection upward to include the tear sac, he applied
the curette to its walls .

. However, it was West" who put the intranasal operation on a firm
basis. West's first publication appeared in 1909. It is interesting
to follow the evolution of his technique. In his first case he followed
Killian's method-i. e., the anterior part of the inferior concha
was removed and the entire nasolacrimal duct was opened up.
Very soon after that West9,lO,1l began to save the inferior concha;
he opened the nasolacrimal duct by making a window in the lateral
nasal wall above the inferior turbinate. (A probe was passed into
the nasolacrimal duct from above to serve as a guide.) The next

step in the development of West's operation came when he opened
only the sac; the duct was left completely alone. The final improve
ment came when he began to excise all of the sac wall except a small

piece immediately around the opening of the canaliculi-the so

called intranasal total extirpation. Briefly, West elevates a small

flap of nasal mucoperiosteum over the torus lacrimalis and turns
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it down; then, by means of a chisel applied intranasally he makes,
an opening here in the bone (including a part of the lacrimal bone
and a part of the frontal process of the maxillary bone). Through
this bony window he seizes the sac wall (a probe having previously
been passed in through the canaliculus to make tension on the sac

wall) with a forceps and extirpates a part or all of it.

Polyak12,13,14 and Halle15,16,17 described a similar intranasal
technic about the same time. Polyak elevated a piece of nasal

mucoperiosteum, but did not save it. He made a wide exposure of
the sac, and then removed its entire nasal wall. It is interesting to

recall that in 1902 Polyak" had come out with a method of retro

grade dilatation of the nasolacrimal duct. He later abandoned
this. Halle laid great stress in his operation on his flap of nasal

mucoperiosteum, which he turns back. After the bonywindow is
made and the sac opened, he completely severs the sac from the
duct; the flap is returned to its original position and a small hole
cut out of It to serve as a passageway for the tears. The remainder
the flap forms a sort of valve to prevent blowing air up into the

conjunctival sac from the nose.

From this time on (about 1911) a wealth of material was pub
lished on intranasal operations; the numerous operative procedures
embraced the same principle, but each had some peculiarity of

technique. A few of them will be described briefly. Choronshitzky"
passed a pointed metal sound through the punctum and canalic
ulus into the sac. He then forcedthis through the lacrimal bone
into the nose, and, using this as a guide, made a communication
between the nasal cavity and the tear sac intranasally. Later Cho

ronshitzky merely made a puncture through the lacrimal bone with
the probe. He passed a thread through this tract and allowed it
to remain for some time. Dr. W. M. C. Brvan'" reported a slight
modification of West's operation in 1912. Glogau'" made use of
Halle's technique but left a continuous thread in place' for several
weeks. Hanger" reported a technique essentially like Killian's'
in 1915. Rudolf Hoffman" slit the upper canaliculus and through
it, passed a sound larger than could otherwise have been used. He
pushed the tip of this sound through the lacrimal bone into the nose.

This is his guide in making an intranasal opening between nasal

cavity and tear sac.
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The idea of a thread or bougie remaining in an opening between
tear sac and nose is an ancient one and numerous ingenious method
have been devised to accomplish this. Sir Percival Pott= in the

eighteenth century described an in-lying leaden cannula and bougie.
Andrews" in 1883 recommended an in-lying leaden stylet; Vulpius"
used in in-dwelling metal sound leaving it in place for a year or

more; Kyle'" inserted a removable silver canula which was 'cleaned
and replaced by the patient from time to time. Koster" used a

silk thread; Burdon-Cooper= used silk-worm gut; Van Lint'"
used rubber tubing. As recently as 1936 Spratt," of Minneapolis,
recommended the use of a hollow metal tube.

Yankauet" came forth with the idea that the nasolacrimal duct
acted like a siphon. Working intranasally, he elevated the nasal

mucoperiosteum over the duct, resected the bony wall of the duct
and slit the entire membranous canal from its nasal opening up
to and including the sac. Then he replaced the nasal muco

periosteal layer. The result was an enlargement of the bony mem

branous passageway and the reestablishment of drainage in the
natural manner. Naturally the anterior part of the inferior concha
was sacrificed during this operation.

Horgan" always did a submucous septum resection before going
ahead with an intranasal dacryocystostomy (West type). Bleg
vad" did an intranasal operation similar to that of West, except that
he used an electric drill to go through the bone, rather than a

chisel. Bookwalter" reported an intranasal procedure in 1920,
essentially the same as West's. Affolter" made a window in the
nasal septum, operating through it from the opposite nostril.
This opening he closed up after the operation. Good37 reported
a method very similar to Yankauer's. Clark'" published his intra
nasal operation in 1922. He passes a probe through a very small
external incision into the sac rather than through a canaliculus.
The probe is then forced on through the lacrimal bone and acts

as a visible guide in the nose.

Numerous other methods of treatment for lacrimal obstruction
and infection have been in use. In ancient times the tear sac was

opened and a red hot cautery forced through the lacrimal bone into
the nose. Escharotics were also employed. Woolhouse and Platner
in 1724 opened the sac externally and drained it by making a hole
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in the lacrimal bone into the nasal cavity. Berlin in 1868 advocated
I

total extirpation of the tear sac. This idea was revived in 1903

by Axenfeld.s" In 1904 Toti.t"" of Florence, brought out his
external dacryocystorhinostomy, which has enjoyed wide popular
ity. Toti incised the skin and elevated the periosteum off of the
lacrimal bone and frontal process of maxillary bone in the lacrimal
fossa. This layer of periosteum, plus the tear sac, was displaced
laterally. The bony wall of the lacrimal fossa was resected. Win
dows were then made in the nasal mucoperichondrium and the
lacrimal sac to correspond to the bony window and cover its raw

edge. The external incision was closed. Lagrange and Aubaret"

opened the sac by external incision, applied the curette to the sac
walls, then made an opening into the nasal cavity for drainage.
Dupuy-Dutemps and Bourguet=" operate in essentially the same

way as Toti, except that they actually suture the cut edges of the
sac wall and nasal mucosa. This is far superior in that healing is
immediate and no after treatment is required. Mosher in 1921
and 192345,46 reported his modification of Toti's operation. Recently
Chandler;" of Boston, compared a series of cases done by Mosher's

technique, another by Dupuy-Dutemps and Bourguet's technique,
and a group of cases by. his own modification of the external opera
tion. Stokes" makes an external incision, frees the lacrimal sac

and severs it from its lower end. This he implants in a bony window
which he makes through an opening in the nose.· Kutvirt"
described a complicated approach to the tear sac from the mouth;
his method recalls. a "Denker operation;" he resected the bony
lateral nasal wall but did not open into the antrum. On the other
hand Von Eiken has previously reported draining the tear sac into

. the maxillary sinus.

Wiener and the author" first reported their method in 1920, and

again in 19�3.51 Wood= in 1933 reported as follows: "This opera
tion has gradually been perfected until it has become remarkably
successful in properly selected cases." He stated that in cases

where there is any form of obstruction between the eye and the
sac this operation is not suitable.

Our procedure is as follows: �

About two hours before beginning the operation the patient
is given t grain of morphine, and T�O grain of hyoscine hydro-



SAUER: INTRANASAL DACRYOCYSTOTOMY 315

bromide. A second dose of the hyoscine hydrobromide may be

required but a second dose of the morphine is never given.
A cotton plug soaked in 0.5 per cent pontocaine hydrochloride is

pushed under the upper and lower lids at the inner canthus and

permitted to stay for about two minutes. A small hypodermic
with a fine platinum needle now punctures the conjunctiva just
below the lower punctum and a few drops of 2 per cent procaine is

injected; the needle is pushed forward along the border of the canal
iculus toward the sac, alternately to the conjunctival and then to the
skin side, each time injecting a very small amount of the solution.
When the sac is reached, the needle is pushed toward the top of
the sac, where a small amount is injected, and then toward the bot
tom of the sac, where a slightly larger amount is injected. This
will catch all of the terminal nerves supplying the canaliculus and
the lacrimal sac so that a probe can be passed without pain. The
nose is cocainized in the usual way.

The punctum is dilated with a punctum dilator, the Galezowski
dilator is then introduced and the canaliculus is stretched. A

Ziegler probe is passed into the punctum and along the canaliculus
as far as the sac. Holding the tip well against the bone, the handle
of the probe is raised until the probe is directed straight down,
hugging the bony wall until it reaches the bottom of the sac when
it is turned at an angle of 45 degrees and forced through the lateral
nasal wall into the nasal cavity. The probe should enter just in
front of the anterior tip of the middle turbinate, being identified

by inspecting the nasal chamber through the nostril.
The probe is now slightly withdrawn in order to make a vertical

incision through the mucoperiosteum, passing through this point
of entrance and extending a distance of i inch above and below.
The edges of this incision are elevated and reflected both forward
and backward in order to expose the bare bone surface.

The probe is then pushed into the opening in order to determine

exactly its location. An electrically-driven burr 2 mm. in diameter
follows the disappearing probe tip and enlarges the opening in the
bone until it attains a diameter of 8 to 10 mm.; it is then extended
far enough above to enable the probe to be introduced horizontally
into the nose.

A portion of the sac is now pushed through the bony opening into
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the nasal cavity by means of a Bowman probe, which is now sub-
,

stituted for the Ziegler. With the sac held in this position, biting
forceps are introduced into the nose and as much of the medial and
lower wall of the sac as possible is removed with the biting forceps.

The point of an Anel syringe is introduced into the canaliculus,
and the sac is thoroughly irrigated through and into the nose.

The reflected mucoperiosteum is brought back into place, partially
covering the bony opening. This prevents excessive granulations
and shortens the time of healing.

Bleeding is usually very slight; in no case has packing been

required. In some cases a punctum dilator must by used before
the Ziegler probe can be introduced. In none of the cases did we

find it necessary to slit the punctum. When the middle turbinate
is large a portion of the anterior end may have to be removed

immediately before the introduction of the probe. If the nose is
narrowed by a septal deviation, a submucous resection must pre
cede this operation, though in a majority of cases this has not been
found to be necessary.

On the third postoperative day a probe is introduced through
the punctum, canaliculus, sac and the operative opening into the
nose. This procedure may have to be carried out several times

afterward. Granulations are kept down by means of a 40 per cent

solution of silver nitrate until the wound in the nose is completely
healed.

.

Wiener and I have been following this method since 1911. Some
of our cases we have been able to follow for more than twenty
years. Our results on the whole have been good. Complete
cessation of the purulent discharge and freedom from tearing was

secured in nearly ever case. Although the purulent discharge sub

sided, in a few, some tearing remained, especially when the patient
was exposed to the wind. In a small percentage of cases the result
was unsatisfactory because a permanent opening in the nose could
not be maintained. Some of our failures in the beginning were due -

.

to the fact that) in our erithusiasm to tryout this method, we opera
ated on all cases that would not respond to local treatment, with
out due consideration for the pathological conditions in the lacrimal

apparatus, the nose and paranasal sinuses. We learned that a

satisfactory result could not be obtained as long as there was
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a chronic infection present in one or more of the sinuses. It is
therefore necessary to carefully study all cases and eliminate patho
logical conditions in the nose and sinuses before attempting an

operative procedure on the lacrimal sac. We now have x-ray films
of the sinuses made, regardless of clinical findings. The x-ray
visualization of the nasolacrimal sac according to the method of
Hourn" has not been satisfactory in our hands. Unfortunately
our results have been almost co-nsistently bad in those cases where
there has been a fracture through the bone in this area. Especi
ally has this been true when extensive callous formation was

present. Failures also occurred in those cases where the lacrimal
sac happened to be small. In young children with small nasal

passages the after-care is a special problem. Nevertheless, we

have had a number of cases in which satisfactory results were

obtained in young children where the outlook was most dis

couragmg.
The success of the operation depends largely on securing a suf

ficiently large bony opening into the nose so that the sac can be

readily visualized when the nasal wall of the sac is pushed into the
nose with the Bowman probe. It is also essential that the sac is
of sufficient size so the wall can be grasped with the Hartmann

forceps and the greater part of this wall removed. In other words,
one must be able to secure a large enough opening into the sac

itself so that there will be no danger of this opening closing later on.

Our results have been better since we have preserved the muco

periosteum by reflecting it before enlarging the opening made by
the Ziegler probe with the burr. This mucoperiosteum is replaced
so that the raw edges of the bony window are covered by these

flaps after the operation has been completed. This shortens the
time of healing by reducing the area of the granulating surface.
Should granulations appear, they are reduced by the application
of a 40 per cent solution of silver nitrate, as has always been our

practice.
In our opinion this method has all the advantages of other intra

nasal methods; avoidance of external scar and damage to the capil
lary action of the canaliculi, plus the simplicity which is lacking in
most of them. If necessary the operation can be performed during
the presence of an active inflammation of the sac; In case of failure
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due to a membranous closure of the opening in the nose the sac,

can be easily reopened as a simple office procedure. We have done
this a second or even a third time on a number of occasions,
finally securing permanent drainage. When this intranasal opera
tion is not successful it does not interfere with any external opera
tion, such as the Toti or Mosher operation, or with complete extir

pation of the sac.

It is now the opinion of a number of ophthalmologists that the
intranasal drainage operation gives more security as a preliminary
step preparatory to intraocular operations such as cataract and

glaucoma when sac inflammation is present than does sac extir

pation. Mattice" found pneumococci in the conjunctiva in 45 per
cent of cases after extirpation of the sac. Buemke and West, fol

lowing Elschnig 's method, found that cultures were usually negative
within two or three days after the intranasal operation.
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DISCUSSION

DR. RALPH A. FENTON, Portland, Oregon:
I would like to ask Dr Sauer whether he and Dr. Wiener have found

it possible to secure good results in this excellent operation, which
I have used for some twelve years on occasion, in those cases in which
the lacrimal sac has developed extensions down into the tissues of
the face, with certain diverticula, as one might call them. It has been

my feeling, following mistakes in technique probably, that this class
of dacryocystitis cannot be remedied by anything except an external
operation, such as the Toti-Mosher, which we have used for a long
time also; and that this excellent procedure of Dr. Sauer's and Dr.
Wiener's must be reserved to those cases in which the sac is relatively
in its normal position, not too extensively thickened, and in which the
sac can be, as he showed, pushed into the nose through an excellently
made opening in the bony side wall.
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Of course, it is true that if the Sauer procedure does not work,
you can always do the external operation. But in attempting to go
after these things by the external route following an attempt to do this
much simpler procedure, we have found that the presence of scar

tissue due to the earlier procedure made some trouble in the dissec
tion.

Since this operation came out, we have entirely abandoned the type
of work which was advocated ·some twenty-five years ago by West,
which with its extensive instrumentation is entirely unnecessary.. I
feel that this procedure of Dr. Sauer's has been avery great improve
ment.

DR. HARRIS P. MOSHER, Boston, Mass.:
I agree heartily with Dr. Sauer that missionary work is still necessary

among the ophthalmologists in regard to operations on the tear sac

for chronic infection of the sac. Evidently in Dr. Sauer's hands and
Dr. Fenton's hands this operation has been a success. In the beginning,
after hearing West's paper, I came home and got on the bandwagon
with an intranasal operation on the tear sac, got into trouble with it,
and gave it up for the external operation. Unintentionally I modified
and simplified the Toti operation, thinking I was doing the Toti, and
have followed that procedure since. This is a free country and Dr.
Fenton->I almost said unfortunately-can do as he pleases. I, how
ever, have always had the feeling that the fundamental principle of

surgery was to operate by sight when and where you can. There are

cases where evidently Dr. Sauer does operate fully by sight. But I
am sure that there are other cases where he does not and cannot fully
operate from sight on account of the anatomical configuration of the
nose. He was very modest in his claims.

He intimated there were cases where his operation was not the
one of choice and Dr. Fenton touched on that. We have found, and
I hope Dr. Porter, if he gets on his feet again, will substantiate what I
have to say, that there is no type of case in which the external opera
tion, the operation by sight is contraindicated. I still f,eel that the

operation by full sight is the operation of choice.

DR. CHARLES T. PORTER, Boston, Mass.:
There is very little left to be said in discussing Dr. Sauer's paper.

I admired the conservatism and lack of claims of curing everything
with one type of operation that was brought out by him. I think that
I have had something to do with the development and a little bit to

do with the introduction of the operation that Dr. Mosher has described.
We tried first the intranasal route and got some measure of success



INTRANASAL DACRYOCYSTOTOMY 321

in a few cases, but they were not sufficient to warrant carrying on.

Frequently after failures by the ophthalmologist in trying to remove

the entire sac, or later on when they attempted to do the Mosher
Toti operation and had failures, they were turned over to us to be
cleaned up.

Frequently we would run into a condition like the following: split
canaliculi, atresia of the lower canaliculus and atresia of the common

punctum. These cases gave us 'perhaps more trouble than all the rest,
but we finally succeeded in getting away with them by eliminating
the common punctum and at times leaving a probe in the lower canalic
ulus for a considerable time. I agree with Dr. Mosher that the Mosher
Toti type of operation is subject to modification to fit the case and is
successful in all cases in which we have tried it, many of which have
been operated several times before. I agree with both the writer of
the paper and Dr. Mosher that the ophthalmologist (I have been one

but have seen the error of my ways) be educated to the point of

allowing the laryngologist to do this operation, or else equip himself

thoroughly enough in rhinology and laryngology so that he can do it

properly himself.

DR. W. E. SAUER (in closing):
In answer to Dr. Fenton with reference to the pouching of the sac,

that is one of the advantages of the use of the Ziegler probe as it has
a dull point and the bottom of the sac is readily reached before entering
the nose. I will grant that there are some cases in which there are

larger pouches in the sac in which we are not going to succeed as I

brought out in my paper.
In reference to Dr. Mosher and the external operation. We never

attempt to operate on patients in which an external operation has
been previously done. We have seen one or two cases, possibly more,
in the clinic that had been operated on by the external method in which
there was quite a deforming keloid formation. This is certainly an

objection to the external operation. If we have an intranasal opera
tion which offers a fairly good number of successes why not try it before

doing an external operation?
Dr. Wiener has done the external operation on patients in which

we have failed and had no difficulty because of the previous intra
nasal operation. Again I repeat, this operation is certainly worth a

trial.
I brought out the fact in my paper that if the sac happens to be small

the operation will not be a success. The one important thing is to get
rid of the pathology in the nose before we attempt any operation on

the lacrimal sac.
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VITRUVIUS WYATT WINGRAVE

1857-1938

ON June 1st, 1938, and early in his eighty-first year, Dr. Wyatt
Wingrave died in Lyme Regis, Dorsetshire, and by his "passing,"
Durham University lost one of its most distinguished alumni,
while British Laryngologists and Otologists were deprived of a

brilliant pathologist whom they could ill afford to spare. In this

respect, the writer of these lines has experienced a personal loss.
Our late confrere was born and educated in Conventry, "qualified"
from the Middlesex Hospital (London) and, in due course, was

was elcted to the staff of "The Central London Ear, Nose and
Throat Hospital." Here, unfortunately, increasing nerve deafness

coupled with the development of Menier's Syndrome constrained
him to give up clinical work and devote his time to the establish
ment of a pathological museum in that Institution. It was not

long before a rich collection of normal and morbid specimens and
a series of microscope slides, afforded opportunities for study of
which his students, colleagues and friends outside the hospital
quickly showed their practical appreciation. Hence the reason

why that astute and outstanding otolaryngologist, the late Sir
William Milligan (Manchester), secured Wingrave' s collaboration
for the last edition of "Diseases of the Ear." Such was his reputa
tion as a pathologist that, during the Great War, several military
hospitals benefitted by his services.

After leaving London, only an indominable will-power enabled
him to contend against a long period of chronic illness but even

this and stone-deafness did not dampen his passionate interest
in rich fossil deposits in and around Lyme Regis. Here he founded
a museum and acted as its Curator for ten years. On January 13,
1935, that little seaport town honoured itself by adding his name

to the list of its "freemen."
�

Even if the authorities had not done
so, there would still remain under the name "Wingravii" in the
museum of the Royal College of Surgeons a fossillized Saurian
bone on which are characteristic signs of rheumatoid arthritis.

HERBERT TILLEY
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ANTONIE PHINEAS VOISLAWSKY

1872-1939

IT has been well said that few monuments can testify so elo

quently to one's success as does a warm corner in the hearts of a

few faithful friends.
Intimate acquaintance of long-standing on my own part with

the subject of this memoir and the magnitude and impressive
character of his final obsequies have given a remarkable revelation
of the depth and beauty of his character and the wide extent of
the influence of his, busy and unselfish life.

From the beginning of his career, Dr. Voislawsky served his

professional and other responsibilities with distinction and with the

respect of all. That he attained a high degree of experience and
skill in our special Department and an enviable following is amply
attested by the many important positions accorded him and by the
extended and varied circle of his friends, both medical and lay.

In the book of Heraldry of Poland, it is recorded that Voislawsky
is a very ancient family, originally of Poland and claiming descend
ants from the House of Nalecz, their coat of arms, "in gules a

boat, one-masted, upon water; the crest the same." It is recorded
that Yan Wagslaw lived from about 1435 to 1500, that he was

Canon of Plotzk and Warsaw, Prior of Lamza and Wisna, and a

Notary of the Princes of Nazowicz. He took an active part in the
erection of the Polish Roman Catholic Church in Wisna, which
Church, begun about 1500, still exists, or rather did exist before
the World War.

The father of our friend, Silas Phineas Voislawsky, was born
in Woislawa, Russian Poland, the home of that branch of the family,
its chief citizens for many generations. The family was for many
centuries Roman Catholic. While still a boy, Silas was assaulted

by some intoxicated Russian officers and for resisting them, he
fled the country. His father was exiled to Siberia and the family
estate was confiscated. .Silas came to New York and, having served
an apprenticeship of a dozen years in the hardware business,

( 327)
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established a manufacturing concern of his own which flourished,
for over thirty years. In 1863 he married Antonia Scharles in
New York City. She was born in Pressburg, Hungary, where her

family had been Lutherans from the time of the Reformation.
Antonie Phineas Voislawsky was born in the City of New York,

June 5th, 1872, his mother dying at that time. He was educated
at the Public Schools and entered the New York University with
the Class of 1894, graduating with the degree of Bachelor of
Science. He entered the Med'ical Department of the New York

University in 1894, but in 1895 went to Dartmouth College, New

Hampshire, and entered its Medical Department from which. he

graduated with the degree of M.D. in the Class of 1897. Early in
1898 he was appointed to the House Staff of St. Luke's Hospital
in New York City, where his fine character and faithful and efficient
attention to the duties of his position caused him to be held in

high esteem.

Graduating from St. Luke's Hospital as Interne, he entered; upon
the practice of General Medicine in New York City, but since 1902,
devoted himself exclusively to Laryngology and Otology.

He began the study of Laryngology with Dr. JamesS. Waterman,
at the New York Eye and Ear Infirmary in 1899, where he was

Assistant and then Associate, from 1899 to 1907. He was also
Assistant at the Manhattan Eye and Ear Infirmary from 1902
to 1912. When the Out-Patient Department of St. Luke's Hospital
was established in 1912, he was made Associate Laryngologist there
in 1914 and was promoted to the position of Attending Laryngol
ogist in 1920.

During the late War, he became a member of the Ear, Nose
and Throat Advisory Board of the United States Army, New York

City, and ,a member of the United States Secret Service. Mean

while, he .has been Attending Laryngologist and Rhinologist and
Chief-of-Clinic at St. Luke's Hospital, New York; Consulting
Laryngologist, Rhinologist and Otologist at the Harlem Eye and
Ear Infirmary, the Manhattan Maternity Hospital, the Northern
Westchester Hospital and the Staten Island Hospital. Also,
Consulting Laryngologist ,at the Hospital for the Ruptured and

Crippled, the Orphans Home and Asylum of the Protestant Epis-
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copal Church, the St. Luke's Home for Aged Women, and the Fifth
Avenue Hospital.

He was member of the County, State and American Medical

Associations, a Fellow of the American College of Surgeons, and
of the Academy of Medicine of New York in which he was Chairman
of the Section of Otology in 1914 and Chairman of the Laryngo
logical Section in 1925. He was a Fellow of the American Laryngo
logical Association, of the American Otological Society, of the New
York Laryngological Society and Hon. Fellow of the New York

Academy of Dentistry. He was a member of the Council of the
American Laryngological, Rhinological and Otological Society
from 1929-31.

Beside his Medical interests his associations were extensive.
He was a Veteran of the 7th Regiment, N.G.S.N.Y. Also, Presi
dent of the Alumni of the Arts and Engineering Departments,
New York University, 1928-29, and a director of the New York

UniversityAlumni Federation. He was President of the Alumni
of the Society of St. Luke's Hospital, 1930, Vice-President of the
New York State Forestry Association since 1929, and was made an

Honorary Member of the Phi Beta Kappa Society in 1934. He
was a member of the National Institute of Social Sciences, the

University. Club, New York; the Bedford Golf and Tennis Club
and the Phi Gamma Delta Fraternity, and Past President of the
Men's Association of the Collegiate Reformed Church of St.
Nicholas.

Since his graduation from the New York University Dr. Voislaw

sky has been active in its affairs. He was in the first group of

graduates in 1932 to receive the Alumni Meritorious Award for

distinguished service to his Alma Mater. His memberships also
included the New York Zoological Society, the Society for the
Prevention of Cruelty to Children and the Mystic Shrine.

In 1902 Dr. Voislawsky was married to Miss Margaret Rutgers
Van Rensselaer, a descendant in direct line of the well-known
Killean Van Rensselaer family, as well as being connected with the
families of Van Cortlandt, Bayard, Livingston, Schuyler, Rutgers,
Beekman and Roosevelt. It is interesting to note that Mrs.

Voislawsky, through her mother, is a direct descendant of Samuel

Johnson, a graduate and Professor of Yale, who became first
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President of King's College (Columbia) in which office he was

followed by his son, William Samuel Johnson.
Beside his various important activities as a member of the Pro

testant Collegiate Reformed Church of St. Nicholas in New York

City, both Dr. and Mrs. Voislawsky were deeply interested in
Mission work among the long neglected American communities
of the mountains of Kentucky, and did much to further their
education and self-respect. This work is one of serious importance
and of real benefit to our highly valuable countrymen.

The summer residence of the Voislawsky family is at Katonah,
N. Y. The property is a part of the large tract granted to the
Van Cortlandt family in 1697, and it descended to the Van Rens
selaer family through the marriage of John Van Rensselaer and
Elizabeth Van Cortlandt. It now belongs to the tenth generation
in this country. A lovely place, beautiful in itself, it carries many

worthy traditions.

Throughout his long and useful career, Dr. Voislawsky gained
an ever-increasing reputation for unusual industry, marked pro
fessional ability, and a high degree of quiet dignity with deep integ
rity of character.

Immediately before his final illness, Dr. Voislawsky manifested

,toward myself a final act of devotion which could never be for

gotten. Attributing the symptoms, which soon after developed,
to the need of rest, he withdrew to Florida, but gained no relief
there and, returning to New York, the most skillful observation

possible to be obtained, revealed that he was suffering from a

rapidly growing inoperable tumor of the brain, to which he sue

cumed on February 22nd.
The large assemblage of friends in general and those who

formally represented his many special interests created an over

flowing audience at his funeral, which was held February 25th, at

the Church of St. Nicholas in New York City. Thes«, together
with other eloquent evidences of the high esteem in which he wa-g

held, were noteworthy tributes.
He is survived by his widow, Margaret Van Rensselaer Voislaw

sky; a son, Dr. Van Rensselaer Voislawsky, already a rising
Specialist; a daughter, Elizabeth Van Rensselaer Wittman, and

by a grandson, Joseph Wittman. D. B. D.
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HARRIS HOLMES VAIL.

1892-1939

DR. HARRIS HOLMES VAIL passed away on April 10, 1939, at his
home in Cincinnati, Ohio.

Dr Vail was born January 9, 1892 in Cincinnati, the son of Der
rick T. Vail, M. D., a distinguished Ophthalmo-Otolaryngologist,
who was a native Ohian of English-Quaker and Dutch descent.
Dr. Vail's mother was Dellah Harris, of English parentage, also
born in Ohio. All of Dr. Vail's childhood was spent in Cincinnati,
where he attended the Franklin Preparatory School from 1904-
1908. He received the degree of B.A. in 1912 from Yale University
and his M.D. from Harvard Medical school in 1917.

Following graduation, he had a surgical Internship in the Peter
Bent Brigham Hospital and a twenty months Otolaryngological
service in the Massachusetts Eye and Ear Infirmary, terminating
in October 1921. He was licensed to practice medicine in the State
of Ohio in 1920.

On his return to Cincinnati after his graduate training, he became
connected with numerous institutions in that City, serving in the
Out-Patient Department 'of the Cincinnati General Hospital, on

the Ear, Nose and Throat Service, the Cincinnati Tuberculosis

Sanitarium, the Children's Hospital, the Jewish Hospital, Christ

Hospital and the Good Samaritan Hospital. He was Instructor
in Otolaryngology in the University of Cincinnati College of Med
icine from 1924 to 1933 and attained the rank of Attending Oto

Iaryngologist in the other institutions in which he served.

During the War, he was a Lieutenant in the Medical Corps in
the U. S. Navy, from May 1, 1917 to Oct. 19, 1919.

His Society memberships include: Member of the Cincinnati

Academy of Medicine, the Chicago Otolaryngological Society, the
Cincinnati Otolaryngological Society, of which he was Secretary
in 1924 to 1929 and President in 1930, the Ohio State Medical

Society, the American Medical Association, the American Academy
of Ophthalmology and Otolaryngology, the American Otological'
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Society and the American Laryngological Association, to which
he was elected an Active Fellow in May 1938. He was also Hon

orary member of the Tennessee State Ear, Nose and Throat

Society.
Dr. Vail married May 31, 1917 Miss Adelaide W. Brush of

Bozrah, Connecticut, who survives him with their three children,
Virginia, Charlotte and Charles Brush Vail.

Our deceased Fellow enjoyed all out of door diversions, sailing,
golfing and gardening especially. He was member of the Presby
terian Church and a Republican in politics and was a member of
the Cincinnati Country Club. During his brief professional career,
he had published nineteen articles, and a perusal of the attached

bibliography will show that his interest chiefly lay in neurological
problems connected with Otolaryngology and it was in this field
that he rose to distinction. His death came suddenly and without

warning as the result of a heart attack.
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FIRST EXECUTIVE SESSION

WEDNESDAY, MAY 24, 1939

THE First Executive Session of the Sixty-first Annual Congress
was called to order at the Westchester Country Club, Rye, New
York, by Dr. George B. Wood, President of the Association, imme

diately following the first scientific session.
On .recornmendation of the Council, Dr. Herbert S. Birkett of

Montreal, Dr. Thomas J. Harris of New York City, Dr. Chevalier
Jackson of Philadelphia and Dr. Henry L. Swain of New Haven,
Conn., were elected to Honorary Fellowship; Dr. D. Crosby
Greene, Jr., of Boston, Dr. Secord H. Large of Cleveland, Dr.

Fielding O. Lewis of Media, Pa., and Dr. J. Gordon Wilson of

Chicago were elected to Emeritus Fellowship; and the following
were elected to Active Fellowship: Dr. Claude Carr Cody, Jr., of
Houston, Texas, Dr. Westley Marshall Hunt of New York City,
Dr. William Howard Johnston of Santa Barbara, Calif., Dr.

Irving Martin Lupton of Portland, Ore., Dr. Carl Heber McCaskey
of Indianapolis, Ind., Dr. John Llewellyn Myers of Kansas City,
Mo., Dr. W. Likely Simpson of Memphis, Tenn., and Dr. Horace
-James Williams of Philadelphia, Pa.

The President appointed as Auditing Committee, Dr. H.
Marshall Taylor of Jacksonville, Chairman; Dr. Chevalier L.
Jackson of Philadelphia and Dr. Thomas E. Carmody of Denver.

The election of a Nominating Committee by the Association was

as follows: Dr. Harris P. Mosher, Chairman, Dr. Lee W. Dean,
Dr. William B. Chamberlin, Dr. George M. Coates, and Dr.
Burt R. Shurly.

As there was no further business, the meeting adjourned.

(339 )



ANNUAL BUSINESS MEETING

THURSDAY, MAY 25, 1939

THE Annual Business Meeting of the Association was held at the
Westchester Country Club, Rye, N. Y., at 9.30 o'clock, on Thurs

day, May 25, 19;39, President George Wood presiding.
The report of the Secretary, Dr. James A. Babbitt, with the

recommendations from the Council, was then read.

REPORT OF THE SECRETARY

The Sixtieth Annual Congress of the Association was held at

The Marlborough-Blenheim, Atlantic City, New Jersey, on May 2,
3 and 4, 1938, under the Presidency of Dr. John F. Barnhill.
There were seventy-seven Fellows in attendance and all scheduled

papers of the annual program were presented.
The following deaths of Fellows have been reported since the

last Annual Congress:

DR. WYATT WINGRAVE, Lyme Regis, England, Corresponding
Fellow, June 1, 1938

DR. ANTONIE P. VOISLAWSKY, New York .City, Active Fellow,
February 22, 1939

DR. HARRIS H. VAIL, Cincinnati, Ohio, Active Fellow, April 10,
1939

At present the membership of the Association consists of 9

Honorary Fellows, 19 Corresponding Fellows, 20 Emeritus Fellows
and 97 Active Fellows.

The Annual Meeting of the Council was held at the University
Club in Philadelphia, Pa., on January 14, 1939, at 3 o'clock, with
the following in attendance: Doctors Hill, Babbitt, Imperatori,
Coates, Kernan, Shurly and Chamberlin.' Doctors Barnhill and
Fenton were absent on account of conflicting dates arising from
the distance of residence, and President Wood was absent on ac-
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count of temporary illness. Second Vice-President Hill presided
at the meeting.

The Council decided that the Sixty-first Annual Congress
should be held at the Westchester Country Club at Rye, N. Y.,
immediately following the meeting of the American Otological
Society and preceding that of the American Bronchoscopic Society.

The preliminary arrangement of the President and Secretary
for a paper by Professor H. A. Riley of Columbia University, as

guest speaker, and the Secretary's skeleton program for the Annual

Meeting, were both approved.
The Secretary in his report called attention to the fact that the

Transactions had been issued for 1938 by the middle of November,
and presented important matters for consideration at the meeting,
which included the election of certain Fellows to Honorary Fellow

ship, the election of new Fellows within the prescribed constitu
tional limits, and the distribution and management of the gift
from the. Newcomb Estate.

The Treasurer in his report to the Council carefully analyzed
the finances of the Association, noted the close margin upon which
the Association is now operating, advised the continuance of a

certain annual deposit to bring up the balance in other funds, and
then recommended that the dues be raised to $25.00 per year, this
to be announced to all the Fellowship and acted upon at the com

ing meeting.
In accordance with the provisions of the new Constitution, the

Council made the following recommendations for Honorary Fellow

ship:
. GENERAL HERBERT S. BIRKETT
DR. HENRY L. SWAIN
DR. CHEVALIER JACKSON
DR. THOMAS J. HARRIS

For Emeritus Fellowship:
DR. FIELDING O. LEWIS
DR. D. CROSBY GREENE
DR. J. GORDON WILSON
DR. SECORD LARGE (Recommended at Second Council Meeting)
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For Active Fellowship the following:
DR. CLAUDE CARR CODY, JR., 1306 Walker Ave., Houston, Texas.
DR. WESTLEY MARSHALL HUNT, 33 E. 68th St., New York City.
DR. WILLIAM HOWARD JOHNSTON, 1515 State St., Santa Barbara,

Calif.
DR. IRVING MARTIN LUPTON, 806 Medical Arts Bldg., Portland,

Ore.
DR. CARL HEBER MCCASKEY, 608 GuarantyBldg., Indianapolis,

Ind.
DR. JOHN LLEWELLYN MYERS, 1115 Grand Ave., Kansas City, Mo.
DR. W. LIKELY SIMPSON, 512 P. & S. Building, Memphis, Tenn.
DR. HORACE JAMES WILLIAMS, 5908 Greene St., Germantown,

Phila., Pa.

Dr. Charles J. Imperatori was reappointed Abstract Editor for
the coming year, and appointed the new member on the rotating
service of the Memorial Fund Committee, the service terminating

-

in 1943; Dr. Burt R. Shurly was recommended as the Association's
candidate to the Board of Governors of the American College of

Surgeons; and Dr. Joseph B. Greene was appointed to represent
the Association at the Centennial of Duke University on April 21,
�2 and 23, with Dr. Fletcher D. Woodward as alternate.

The Secretary was directed by the Council to write Dr. McKin

ney their regret at the inability to accept his cordial invitation for
the holding of the next annual meeting at the Memphis Country
Glub.

The same Candidates' Nominating Committee was continued
for another year.

Dr. Barnhill's earnest recommendations at the previous Annual

Meeting were then carefully considered and it was decided to

recommend that the climatological suggestions be left to the

finely developed work of the American Climatological Association,
to cooperate with the American Medical Association, State and

County Medical Societies on Socialized Medicine, and to consider

carefully further published notice of Fellows' activities in a special
way, either from the Secretary or in Journal publication. No
formal action was taken upon this.

-

The completion of the $2500 gift and special provisions from the
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Newcomb Estate will doubtless be incorporated in the Treasurer's

report. The new deRoaldes Committee and the new Newcomb
Fund Committee should be appointed immediately after the elec
tion of the new Council, as they will function during its regime.

The Second Council Meeting was held at the Westchester

Country Club, Rye, N. Y., on Tuesday evening, May 23, 1939,
at 9 o'clock, President Wood presiding.

The following members of the Council were present: Doctors

Wood, Fenton, Hill, Babbitt, Imperatori, Coates, Kernan, Shurly
and Chamberlin.

Letter was read from Dr. Barnhill regretting the necessity of his
sudden return to Florida.

The Secretary read the minutes of the preceding Council meeting
and the Treasurer presented a further review of the financial
status of the Association. He then reported on the conditions of
the Newcomb legacy of $2500 recently received.

The Council then made provision for the Annual Banquet and

appropriated $50 toward the expenses of the Ladies Committee.
Dr. Joseph B. Greene, official delegate to the Duke University

Centennial Celebration, reported and submitted a handsome
brochure sent to the Association. Council directed that appre
ciation be extended to Dr. Greene and the President of Duke

University.
-

The Council endorsed the recently revised Constitution and

By-Laws, recommended the appointment of a Special Committee
on the Newcomb Fund, but advised temporary delay in its invest

ment, and asked the Treasurer to prepare an adequate description
of the gift and its conditions for publication in the Transactions.

The Casselberry and Memorial Fund Committees made informal

reports.
As requested by the Congress of American Physicians and

Surgeons, the Council authorized the President to appoint three (3)
delegates to their forthcoming deliberations. Dr. Wood appointed
Dr. B. R. Shurly, Dr. Curtis C. Eves, and Dr. Mervin C. Myerson.

The Secretary was directed to send telegrams of Association

greeting to Doctors Delavan, Fielding Lewis and Gordon Wilson.
The appointment of the deRoaldes Committee was left to the

incoming Council.
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The place for publication of the Transactions for this meeting'
was left to the discretion of the Secretary.

Respectfully submitted,
JAMES A. BABBITT,

Secretary.

Acceptance of this report was deferred until after the reading of
the Treasurer's report.

.

REPORT OF THE AUDITING COMMITTEE

The Chairman of the Auditing Committee, Dr. H. Marshall

Taylor, reported that the Committee had examined the Treasurer's
. books, checks and vouchers and found them correct.

This report was accepted.
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TREASURER'S REPORT

The submitted report is for the period from April 30, 1938 to

May 18, 1939.
The balance as of May 18, 1939, deposited with the New York

Trust Company, is $1,910.45.

FINANCIAL STATEMENT, THE AMERICAN LA...RYNGOLOGICAL
ASSOCIATION, MAY 18, 1939

ASSETS-GENERAL FUND

Cash in bank
Accounts Receivable: Unpaid Dues, 1939

$1,910.45
60.00

Total Assets, General Fund $1,970.45

SPECIAL FUNDS

As of May 12th, 1939

Casselberry Fund

Securities (market value, 5/12/39) . $3,945.00
Cash in Savings Account, Fidelity-Philadelphia Trust

.

Company 389.41

$4,334.41

REPORT OF THE FIDELITY-PHILADELPHIA TRUST COMPANY
FISCAL AGENT FOR

THE AMERICAN LARYNGOLOGICAL ASSOCIATION; INC.

Casselberry Fund, No. 30,664

Market value
Stocks as of 5/12/1939

1500 Walnut St. Corp. Com. V.T.C. Quoted
Par value

4 shares
with

bonds
10 shares 1500 Walnut St. Corp. CumI. Pfd. V.T.C. Quoted

with
bonds
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Bonds

$1,000 U.S.A. Treasury Bond 2! %, 1948-51 @109 $1,090.00
2.000 U.S.A. Treasury Bond 3i %, 1946-49 @112 2,240.00
1,500 1500 W.alnut St. Corp. 1st Mtge. Reg. @21

per unit. 315.00
3,000 W. B. Brandt Premises, 1708 Chancellor St.,

Phila. 1st Mtge. Due 9/1/1942 . @10 300.00
$3945.00

$7,500 Total Bonds

Johnston Fund

Securities (market value, 5/12/39) $2,967.50
Cash in Savings Account in Fidelity-Philadelphia

Trust Company' 45.24

$3,012.74

REPORT OF THE FIDELITY-PHILADELPHIA TRUST COMPANY
FISCAL AGENT FOR

THE AMERICAN LARYNGOLOGICAL ASSOCIATION, INC.

Par value Stocks
10 shares 1500 Walnut St Corp. Com.

V.T.C. .

25 shares 1500 Walnut St. Corp. Cuml.
Pfd. V.T.C.

Johnston Fund, No. 30,664.1

Market - value, as

of 5/12/1939

Quoted with bonds

Quoted with bonds

Bonds

$1,000 U.S.A. Treasury Bond, 3i %, 1946-49
@112 . . $1,120.00

1,000 U.S.A. Treasury Bond, 2! %, 1958-63 @106 1,060.00
3,750 1500 Walnut St. Corp. 1st Mtge. Reg. @21
--- per unit
$5,750 Total Bonds

Total

787.50

$2967.50

delioaldes Fund

Cash in Savings Account in Girard Trust Company Philadelphia
(Account No. 9124) $637.85
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Newcomb Fund

Cash in Savings Account in Fidelity-Philadelphia Trust

Company Philadelphia (Account No. 39483) $2,501.91

Total Assets (market value, as of May 12, 1939) . $12,457.36

Liabilities

Unpaid bills None

GENERAL FUND-NEW YORK TRUST COMPANY

From April 30, 1938 to May 18, 1939

Receipts

Cash in New York Trust Company Bank, April 30, 1938 $1,976.67
Collection of 1938 Dues $120.00
Collection of 1938 Dues (new members) . 60.00
Collection of 1939 Dues (94 Active Fellows) 1,880.00
Sale of Transactions . 564 . 84
Reimbursement from Johnston Fund, Expenses

of Dr. and Mrs. Negus' stay, as guests, at
Atlantic City

.

61.70
Cash received from members at Banquet at

Atlantic City 159.00
----- $2,845.54

Gross Receipts, General Fund $4,822.21

Expenditures
Marlborough-Blenheim, Banquet
Supplementary Expenses, Banquet, (Music, Tips,

etc.) .

J. C. Muir, Attendant Projection apparatus
Dr. J. A. Babbitt, Honorarium .

Dr. C. J. Imperatori, Honorarium (Treas. & Abstr.
Editor)

Surgeon Gen'l, U.S.A., Payment of Library Fund
Marlborough-Blenheim, Expenses of Dr. and Mrs.

Negus' stay, as guests .

$204.70

30.00
30.00

300.00

200.00
50.00

61.70
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S. A. Wilson Co., Stationery
S. A. Wilson Co., Stationery
Master Reporting Co., Reporting Annual Meeting
Dr. J. A. Babbitt, Postage, etc ..

Maryland Casualty Co., Treasurer's Bond of $9,000
B. Login & Son, Inc., Purchase, old Transactions
B. Login & Son, Inc., Purchase, old Transactions
Doctor's Printery, Bill heads

.

S. A. Wilson Co., Stationery
S. A. Wilson Co., Stationery
C. Wm. Miller, Association Reports, etc.

S. A. Wilson Co., Notice of Sales of Transactions.
Dr. J. A. Babbitt, Postage
W. J. Dornan, Transactions ..

W. J. Dornan, Packing, shipping above
Dr. C. J. Imperatori, Postage
Fidelity-Philadelphia Trust Company .� amount in

Treasury to be deposited in Johnston Fund

(12/31/38)
Dr. B. R. Shurly, Travelling expenses to attend

Council meeting from Detroit to Philadelphia .

Dr. W. B. Chamberlin, Expenses, Council meet

ing, Cleveland to Philadelphia
Dr. F. T. Hill, Expenses, Council meeting, Water-

ville, Maine to Philadelphia
Dr. J. A. Babbitt, Postage
S. A. Wilson Co., Letters mimeographed
Betty Compton Walker, Inc., Floral piece sent to

'Dr. Voislawsky .

Dr. C. J. Imperatori, Postage
Doctor's Printery, 350 Copies, Constitution and

By-Laws, envelopes
S. A� Wilson Co., Letters mimeographed .

Dr. J. A. Babbitt, Legal matters pertaining to ac

ceptance of Newcomb legacy, $1.75; Postage $17.53
Exchange, Foreign checks

19.64
6.63

185.82
18.14

22.50
24.70
5.70
3.06
7.25
4.34

78.54
6.12

17.03

1,232.04
3.85
6.00

138.30

54.75

35.20

38.86
17.03
17.50

10.20
10.00

47.94
3.25

19.28
1. 69

---- $2,911.76
----

$1,910.45Net Balance
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Analysis of Income and Disbursements of Special Funds

CASSELBERRY FUND

Cash in Fidelity-Philadelphia Trust Company Savings Fund,
as of April 30, 1938 $1,303.73

Receipts
1938
June 15 6 mos. into $2,000 U.S.A. 3* % $31. 25

Less 4 % Commission 1.25
---- 30.00

Sept. 1 6 mos. into $3,000 1708 Chancellor St.,
Philadelphia $45.00

14 6 mos. into $1,000 U.S.A. Treasury, 2! % 13.75

$58.75
Less 4 % Commission 2.35

56.40
Dec. 31 . Int. on balance ($292.35) to date 10.66
1939
Jan. 4 Interest on $2,000 U.S.A. Treasury

Bond, 3*% $31.25
Less Commission of 4 % 1.25

---- 30.00
Mar. 1 6 mos. into on $3,000, 1708 Chancellor

St .. $45.00
14 6 mos. into on $1,000 U.S.A. Treasury

Bond 2!% 13.75

$58.75
Less 4 % commission 2.35

56.40

Total Receipts $1,487.19
Disbursements

1938
May 21 Purchase of $1,000, U.S.A. Treasury,

3* % due 1946-49 @108 $1,084.06
Accrued interest on. same from Dec.

15, 1937 to May 23d 13.72

$1,097.78

Total $389.41
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1938
Dec. 1

1939

April 21

April 22

EXECUTIVE SESSION

NEWCOMB FUND

! legacy deposited with Fidelity-
Philadelphia Trust Company. $1,250.00

! legacy deposited with Fidelity
Philadelphia Trust Company

Interest to Jan. 1, 1939

Totai

DERoALDES FUND

Cash in Girard Trust Company Savings Fund
11/30/37

Interest to 11/30/38

, TotaL

JOHNSTON FUND

1,250.00
1. 91

$626.38
11.47 .

Cash in Fidelity-Philadelphia TrustCompany Savings Fund,
as of April 30, 1938 .

1938
June 15

Dec. 31

Receipts

G mos. into $1,000 u.s.A. Treasury
Bond,31%

Less 4 % Commission .

Interest on Savings Fund to 1/1/39,
Amount $907.30

1939
Jan. 5

. (\ mos. into $1,000 U.S.A. Treasury
Bond,3t%

Less 4 % Commission .

Jan. 16 Amount received from General Fund

Total Receipts

$15.63
.63

$17.53

$15.63
.63

$2,501.91

$637.85

$954.00

$15.00

$17.53

$15.00
138.30

$1,139.83



EXECUTIVE SESSION 351

Disbursements
1938
May 13 Payment of Dr. and Mrs. Negus' stay at

Atlantic City, as guests $61.70
1939
Feb. 23 Purchase of $1,000 U.S.A .

. Treasury Bond, 2i % due
6/15/1958 @102 . $1,029.38

Accrued into 12/13/38 to

1/31/39 3.51

1,032.89
$1,094.59

$45.24Balance Remaining in Account.

* * * * * * * * *

Summary
The total value of the securities of the Association, with accrued

interest, is.-as of May 18, 1939:

Casselberry Fund
Johnston Fund .

Newcomb Fund
deRoaldes Fund

$4,334.41
3,012.74
2,501.91

637.85

Total $10,486.91

The sources of income of the Association are from annual dues
and sale of Transactions. These are applied to the General Fund.

There is also another source of income-interest on investments
that accumulate from the Special Funds, but with one exception,
can be used only for the special purpose designated.

The Budget, as anticipated last year, was placed at $3000 and
the expenditures were within that limit, $2911.76.

The Budget for the coming year will be approximately the same.

Three thousand dollars will cover the expenditures of the Asso
ciation and be sufficient to conduct its affairs in a proper manner.

It, therefore, becomes necessary to request the Association to

increase the annual dues. If this is not done, the expenditures for
each year will be, in part, paid by the income from the succeeding
year. At present, there is a balance in the Treasury of $1910.45;
thus an extra $1000 is necessary to conduct the affairs of the Asso
ciation for the fiscal year. This increase in dues, together with the
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sale of Transactions, will approximate $1000 annually, thus balanc

ing the Budget and leaving a possible balance that may be placed
in one of the Special Funds to build it up to its former status, and
allow for a small balance in the Treasury at the end of the year.
It is, therefore, recommended that the annual dues be increased
from $20 to $25.

The Council voted favorably on the recommendation of the
Treasurer to deposit one-half of the balance in the Treasury as of
December 31, and to be placed to the credit ofthe Johnston Fund.
This amount was $138.30.

The value of the Casselberry Fund was enhanced by purchasing a

$1000 U. S. A. Treasury Bond, 3t per cent, 1946-1949 at 108,
amounting to $1084.06. This was purchased from accumulated
interest.

The Johnston Fund was also enhanced by the purchase of a

$1000 U. S. A. Treasury Bond, 2! per cent, 1958-1963 at 102,
amounting to $1029.38.

The deRoaldes Fund has accumulated the usual interest, it

being a Savings Fund.
A new fund was created by the acceptance, by the Council of a

legacy from the late Mrs. Elizabeth W. Newcomb. This Fund is
to be divided into two parts-$500 to be set aside and known as the
"Dr. James Edward Newcomb Prize 'Fund," the net income ofthis
Fund to be used for a prize or prizes as the Council of the Associa
tion may from time to time designate; $2000 to be set 'aside and
known as the "Dr. James Edward Newcomb Trust Fund," the
income received therefrom shall be devoted, in perpetuity, to the
maintenance of the records and archives of said Association. This

legacy was received in two parts-$1250 was received December 1,
1938 and the remaining $1250 received as of April 22, 1939.
These were deposited with the Fidelity-Philadelphia 'I'rust Com

pany.
The Treasurer advises that the Newcomb Fund be permitted to

rest at this time in order to accumulate an amount of interest so

that the accrued interest will pay for the handling of the investment
of these Funds, as designated in the bequest. This will take
several years to accomplish, the reason being the low rate of inter
est on these Savings Funds while held by the Trust Company.
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The Treasurer's bond remains at $9000 but it should be in
creased to $12,000 according to the Constitution, because of the
increase in the value of the various Special Funds.

Respectfully submitted,
CHARLES J. IMPERATORI,

Treasurer.
* * * * * * * * *

At this point, President Wood presented to the Association five
of the newly elected Fellows, who were present at the time, with
cordial words of welcome.

It was then moved, seconded and carried, that the reports of
the Secretary and Treasurer with their recommendations be

accepted and placed on file.

REPORT OF THE LIBRARIAN

Unfortunately, the Librarian is compelled to make a report simi
lar to those of the last few years, namely, that the question of a

Library for the Association is in statu, quo. Until the new building
for the Surgeon .General's Library is completed, it seems to be

impossible for our Association to develop an adequate library or to

find a place in which to house it.
The Librarian reports the receipt of a volume of poems by the

late Dr. Dan MacKenzie, Corresponding Fellow of the Association
and an autobiography of Dr. Greville MacDonald, which is of

great interest from an historical viewpoint. He is also ill receipt
of a Centennial copy entitled The Architecture of Duke University,
indorsed to The American Laryngological Association, and trans

mitted to the Librarian through our official delegate to the centen

nial, Dr. Joseph B. Greene.
The Secretary of the Association has one complete file of the

Transactions of the Association and the Librarian also has a com

plete file and a second file that is almost complete. If any of the
Fellows would feel like donating copies of the first few Transactions

they would be gladly accepted by the Librarian.

Respectfully submitted,
GEORGE M. COATES,

Librarian.

This report was accepted and placed on file.
23
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REPORT OF ABSTRACT EDITOR

The Abstract Editor has the honor to report that the Abstracted
Tromsoctions of the Sixtieth Congress of the American Laryngo
logical Association were published in the Archives of Otolaryn
gology.

The pre-sessional brochures .containing the Abstracts of the vari
ous scientific contributions were sent to the members one week
in advance of the meeting.

The honorarium was received and all the necessary expenses
paid.

Respectfully submitted,
CHARLES J. IMPERATORI,

Abstract Editor.

This report was accepted and placed on file.

REPORT OF THE NOlVIINATING COMMITTEE

The report of the Nominating Committee was made by Dr.

Mosher, Chairman of the Committee. The following men were

nominated for the Board of Directors of the Association for the

year 1939-1940:
Dr; James A. Babbitt, Philadelphia, Pa.
Dr. John H. Foster, Houston; Texas.
Dr. Thomas R. Gittins, Sioux City, Iowa.
Dr. Charles J. Imperatori, New York City.
Dr. Frederick T. Hill, Waterville, Maine.
Dr. George M. Coates, Philadelphia, Pa.
Dr. Burt R. Shurly, Detroit, Mich.
Dr. William B. Chamberlin, Cleveland, Ohio.
Dr. John F. Barnhill, Miami Beach, Fla.
Dr. George B. Wood, Philadelphia, Pa.

This report was accepted.
In the absence of Dr. Delavan, the report of the Committee on

the Control of Cancer was read by Dr. Fenton, at the request of
the President.
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REPORT OF THE CHAIRMAN OF THE COMMITTEE ON CANCER, 1938

The Chairman of the Committee on Cancer in reporting the

progress of the event begun so quietly and so modestly more than
a quarter of a century ago, cannot repress a wave of deep emotion
at the present status of that great movement. The magnitude
of it is, or should be, well known to you all. Whatever may be
true of the history of cancer in other countries, the movement for
a better understanding of the disease, was definitely begun in the
United States when one, who was then but a child, tried to encour

age her distinguished father who was greatly depressed that so

many cases of malignant disease postponed the favorable time for

seeking help, to such an extent that the disease had progressed
until their cases were hopeless. Her suggestion was, "Why not

teach the public to recognize the beginnings of the condition, and
to apply for help before it is too late." This proposition was at.

once acted upon. Her father, Dr. Clement Cleveland, at once

proceeded to organize a corporate Society of those influential in

carrying out his purpose, while his daughter, almost single-handed
and as Chairman of the Finance Committee, successfully secured
the necessary funds. After many years of earnest and persistent
labor, the devotion of these early efforts began to be apparent and
now already it is spread over the whole country, with results more

or -less fa�iliar to you -results which are eloquently set forth
in the official journal of the New York Cancer Committee, the well
known "Quarterly Review," especially in its recent issues, October,
1938; January, 1939; April, 1939.

Small wonder, therefore, that one who was intimately associated
with this movement from its earliest inception, and always deeply
interested in the wonderful progress made during the years that
have elapsed since its birth, should be overcome by a spirit of deep
thankfulness that he has lived to see and appreciate the present
hopeful outcome.

Neither time nor space is allowable for the details of the history
of the Cancer movement, or even the story of its progress since my
last Report. All these things are set forth in detail in the pub
lished account as already mentioned and need not be repeated.
They are eminently worthy of your attention in view of the wonder":
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ful success of the past and still more in the undying hope for the'
future. One of the blessings of my own life is to have been allowed
to live long enough to witness the wonderful results of the benefi
cent and self-sacrificing lives of the originators of this great enter

prise and to appreciate the world-wide value of their many years
of devoted and tireless effort. And it is an inestimable privilege
to me to be able to call your attention to this subject today and to

try to do my part in stimulating to it your earnest enthusiasm.
D. BRYSON DELAVAN, M.D.,

Chairman, Committee on Cancer.

This report was accepted and placed on file, with the request
that a letter of commendation be sent to the Chairman by the

Secretary.

REPORT OF THE CANDIDATES' NOMINATING COMMITTEE

Your committee desires to report that the qualifications of a

number of candidates for Fellowship have been examined, and that
as vacancies occur in the active membership roll, these names will
be presented to the Council, during the ensuing year. The creden
tials of seven candidates are now complete, and nominations of
three other candidates, from whom credentials are expected, have
been made at this meeting.

For the Committee,
RALPH A. FENTON,

Chairman.

Some discussion followed as to the advisability of nominating
men from South America to Active Fellowship. No action was

taken and Dr. Fenton suggested that it might be better to propose
them for .Corresponding Fellowship. On motion Dr. Fenton's

report was accepted.

REPORT ,OF THE AMERICAN BOARD OF OTOLARYNGOLOGY

I have had the honor to represent this Association on the Ameri
can Board of Otolaryngology since the foundation of the Board,
and I appreciate that honor very highly indeed. It may interest

you to know that the Board which preceded the Board of Oto-
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laryngology, that is the Ophthalmological Board, this year cele
brates its twenty-fifth anniversary. We are seven years or so

younger and, more than that, more virile, I feel, than the other

society.
The American Board has continued on its way, has held one

stated examination and will hold another in the fall. All together
about 3000 men have been certificated and there have been 37 ex

aminations.
Dr. Shurly reminded me that he had not missed a meeting of the

Board and there are one or two others in that honorable position.
Respectfully submitted,

HARRIS P. MOSHER,
Chairman.

Dr. Mosher's report was accepted and placed on file.

REPORT OF THE MEMORIAL FUND COMMITTEE

The Memorial Fund Committee was planned primarily to

encourage and direct such research in laryngology as available
workers and money would permit. The workers would be such men

as could be found: desirous and capable of carrying forward valu
able and timely research. The. money would be such as could be
so assigned by the Council from the Memorial Fund and from any
other fitting source. It was hoped that the establishment of this
Fund would automatically invite gifts to it. It was this thought
which led Mrs. Lila Fetterolf Kennedy to make a bequest in her
will of the first five thousand dollars.

In order to foster this effort, the Council instructed the Com
mittee to concern itself with the added responsibility of seeking
and securing bequests and gifts. Pursuant to these instructions
the Committee has made an appeal to the membership at each
annual meeting, has explained to widows or administrators of

recently deceased members the purposes and benefits of this Re
search Memorial Fund, and has consulted expert legal advice as

to the applicability of inheritance and gift tax laws in this particu
lar instance.

During the past two years the committee has been contemplat
ing an active appeal to our present membership, so that immediate
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gifts though of smaller denomination than bequests by will, would,
inthe aggregate furnish the Council a sufficient income to make a

beginning in these proposed research activities. We have ap

proached individual members for advice and in each instance
have been told that the two-fold difficulty of a decreased yield
from securities and an increased tax burden, urges against. their
active participation just now. The Committee has therefore re

frained from a direct approach to our membership. We are in
formed that one or two are

-

seriously contemplating memorial

bequests. May we here urge that these be consummated and that
others join in this most worthy effort, in behalf of the Association
that so commands our support and our devotion? Any member
of the Committee would much appreciate an opportunity to discuss
this with individual Fellows.

Respectfully submitted,
The Memorial Fund Committee:

GEORGE M. COATES,
GORDON BERRY,
WILLIAM B. CHAMBERLIN,
BURT R. SHURLY,
CHARLES J. IMPERATORI.

This report was accepted and placed on file.

REPORT OF THE BIOGRAPHER ANP HISTORIAN
,

The Biographer and Historian reports with deep regret the death,
since the last meeting of the Association, of the following Fellows:

Dr. Vitruvius Wyatt Wingrave died at his home at Lyme Regis,
Dorset, England, on June 1, 1938, just two days after his 80th

birthday. ,Dr. Wingrave had for a long time been connected with
the Central London Throat, Nose and Ear Hospital but, owing
to severely progressive deafness, he retired from the active practice
of otolaryngology and devoted himself to pathology of the upper

respiratory tract. On his retirement in 1920, he became the founder

of, and Honorary Curator, to the Lyme Regis Museum, which he
continued for ten years until ill health compelled him to give up
further activity. He was buried from Coventry Cathedral on
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June 4, 1938. Dr. Wingrave was elected Corresponding Fellow
of the Association in 1901. He is survived by his widow.

Dr. Antonie Phineas Voislawsky died in New York City on

February 22, 1939, following a short illness. He was taken sick
while visiting in Jacksonville, Fla., was brought home in a comatose

state, operated upon for a brain lesion and never recovered con

sciousness. Dr. Voislawsky was born June 5, 1872 in New York

City. He obtained the degree of B.S. in New York University
in 1894 and M.D. from Dartmouth in 1897. He was for many
years attending surgeon to the Nose and Throat Department, St.
Luke's Hospital and consultant to many others. He was a Fellow
of the American Otological Society, American Laryngological,
Rhinological and Otological Society, American College of Surgeons,
etc. He was elected an Active Fellow of the American Laryngo
logical Association in 1936. He is survived by his widow, who was

Margaret Rutgers Van Rensselaer, a daughter, Elizabeth V. R.

Wittmann, and a son, Dr. Van Rensselaer Voislawsky.
Dr. Harris Holmes Vail died April 10, 1939 at his home in Cin

cinnati. He was the son of Dr. Derrick T. Vail of that city. He
received his A.B. degree from Yale in 1912 and his M.D. from
Harvard in 1917. At the time of his death, he had been attending
laryngologist to the Cincinnati General Hospital, the Children's

Hospital and several other institutions. He was Lieutenant in the
Medical Corps, U. S. Navy during the World War and was the
author of 20 scientific papers. Dr. Vail was a Fellow of the Ameri
can Otological

-

Society and the American Academy. In 1917
he married Miss Adelaide W. Brush, who with three children,
survives him. He was elected an Active Fellow of the Association
in 1938.

Full biographies of these deceased Fellows will be printed in the
Transactions.

Respectfully submitted,
GEORGE M. COATES,

Biographer and Historian.

Following the reading of this report, the Fellows stood reverently
for a few moments in memory of the passing of these Fellows; the

report was accepted, and placed on file.
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Under Miscellaneous Business, the Secretary presented a report,
for the Casselberry Committee. Eight theses were presented for
their consideration and after careful examination they decided
to award $100 of the Casselberry Fund to each of two candidates:

(1) "A New and Functional Restoring Operation for Bilateral
Abductor Cord Paralysis; A Preliminary Report," by Dr. Brien
T. King, of Seattle, Washington; (2) "Otitis and Sinusitis in the
Swimmer-With Emphasis on Man's Lack of Adaptability to an

Aquatic Environment." By Dr. H. Marshall Taylor of Jackson

ville, Florida. The recommendations were accepted.
In the absence of and for Dr. Newhart, who was unable to re

main for this business session, Dr. Shurly presented the following
resolution:

"Whereas, it has become evident in many communities and rural

districts, that little or no attention has been paid by school direc
tors to chronic disabilities affecting children, and particularly to

disorders. of vision, speech and hearing; be it

"Resolved, that the American Laryngological Association ap

proves and recommends the granting of funds by Foundations and
other appropriate agencies to carry out adequate programs for
the detection of visual, auditory and vocal conditions handicapping
school children, and that it secure through the cooperation of quali
fied specialists and of State and County medical societies, appro

priate medical care for indigent and underprivileged children who

may be suffering from these handicaps."
,

This resolution was approved for publication in the Transactions.

It was moved, seconded and passed that the new Council should
elect the new deRoaldes Committee.

There being no further business, on motion the meeting ad

journed.



FINAL EXECUTIVE SESSION

FRIDAY, MAY 26, 1939

The final Executive Session was called to order by President
Wood at 12.30 o'clock on Friday afternoon, May 26, 1939.

Motion was made and seconded that the report of the Nominat

ing Committee be accepted. President Wood then requested the

duly elected Directors to retire to elect their officers for the ensuing
year. After a brief recess, the Secretary reported the following
officers:

Dr. James A. Babbitt, President.
Dr. John H. Foster, First Vice-President.
Dr. Thomas R. Gittins, Second Vice-President.
Dr. Charles J. Imperatori, Secretary.
Dr. Frederick T. Hill: Treasurer.
Dr. George M. Coates, Librarian and Historian.
Dr. Burt R. Shurly, First Councillor.
Dr. William B. Chamberlin, Second Councillor.
Dr. John F. Barnhill, Third Councillor.
Dr. George B. Wood, Fourth Councillor.

_

President Wood with courteous remarks presented the gavel to

President-elect Babbitt, who most feelingly expressed his apprecia
tion to the Association.

After votes of thanks to President and Mrs. Wood for their

gracious entertainment, to the management of the Westchester

Country Club for its splendid service, and to the lantern operator
for the skilful handling of his duty, the Sixty-first Annual Session
was formally adjourned.
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MEMORIAL FUND

As approved by the Council, it is earnestly requested that

the Fellows of the Association give thoughtful consideration of

the mention in their wills of some special bequest to this im

portant fund for research. Such attention would be deeply
appreciated.

MEMORIAL FUND COMMITTEE
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1939

Attendance at meetings is shown by the figures following each name.
Asterisk (*) indicates year paper was read.

Active Fellows

1923. BABBITT, JAMES A., 1912 Spruce Street, Philadelphia, Pennsyl
vania, 1923, '24*, '25, '26, '27, '28, '29*, '30, '31, '32, '33*,
'34, '35, '36, '37, '38, '39.

1936. BALLENGER, HOWARD C., 25 East Washington St., Chicago,
Ill., 1936, '37, '38.

1923. BARLOW, Roy ALEXANDER, 277 Alexander Street, Rochester,
New York, 1923, '24*, '28, '29*, '30*, '37.

1908. BARNHILL, JOHN F., 5369 Pine Tree Drive, Miami Beach,
Florida, 1922, '24, '27, '28, '29, '30, '31, '33, '35, '37, '38.

1921. BERRY, GORDON, 36 Pleasant Street, Worcester, Massachu
setts, 1921 *, '22, '23, '24, '25, '26, '27, '28*, '29*, '30, '31, '32,
'33, '34, '35, '37, '38, '39.

·1938. BLASSINGAME, CHARLES DECATUR, 414 P. and S. Building,
Memphis, Tennessee, 1938, '39.

1932. BROWN, JOHN MACKENZIE, 1136 W. 6th Street, Los Angeles,
California, 1935*, '37.

1933. BUCKLEY, ROBERT E., 50 East 63rd Street, New York City,
1935, '36*, '37, '39.

1913. BUTLER, RALPH, 1930 Chestnut Street, Philadelphia, Penn

sylvania, 1920*, '21, '23, '24, '27, '29, '31, '32, '37, '38.
1930. CAMPBELL, EDWARD HASTINGS, 1904 Spruce Street, Philadel

phia, Pennsylvania, 1930, '31 *, '32*, '33, '35, '38, '39*.
1924. CARMODY, THOMAS E., 806 Metropolitan Building, Denver,

Colorado, 1924, '26*, '27, '28, '30, '32*, '34, '35, '37*, '38, '39*.
1917. CHAMBERLIN, WILLIAM B., 10515 Carnegie Avenue, Cleveland,

Ohio, 1920, '21 *, '22, '26, '27*, '28, '29, '30*, '31, '32, '33*,
'34, '35*, '36*, '37*, '38, '39*.

1925. CLERF, LOUIS H., 1530 Locust Street, Philadelphia, Pennsyl
vania, 1925, '27*, '28, '29*, '30*, '32, '33, '34, '35, '36*, '37, '38,
'39.

1917. COATES, GEORGE MORRISON, 1721 Pine Street, Philadelphia.
Pennsylvania, 1920, '21, '22, '23, '24, '25, '26, '27, '28, '29,
'30*, '31, '32, '33, '34, '35, '36, '37*, '38 '39.

( 365)
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1939. CODY, CLAUDE CARR, 1306 Walker Avenue, Houston, Texas,
1939.

1937. CROWE, SAMUEL JAMES, 4332 North Charles Street, Baltimore,
Maryland, 1937, '38*.

1918. DEAN, LEE WALLACE, School of Medicine, Washington Uni

versity, St. Louis, Missouri, 1920*, '21 *, '22, '23, '24, '25*,
'26, '27*, '28, '29*, '31, '32, '34, '35, '36*, '37, '38, '39.

1935. EVES, CURTIS C., 1910 Spruce Street, Philadelphia, Pennsyl
vania, 1935, '37, '38, '39.

1919. FAULKNER, E. Ross, 101 East Fifty-eighth Street, New York

City, 1920, '21, '22, '23*, '25, '27, '28, '30,,'32, '33, '34, '35,
'37, '38, '39.

1923.' FENTON, RALPH ALBERT, 806 Medical Arts Building, Tenth
and Taylor Streets, Portland, Oregon, 1923, '25*, '26, '28,
'30, '32*, '34, '35, '37*, '39.

1930. FIGI, FREDERICK A., Mayo Clinic, Rochester, Minnesota,
1930, '32*, '34, '35, '38*.

1933. FOSTER, JOHN H., 1304 Walker Avenue, Houston, Texas,
1934, '35, '37, '38, '39*.

1932. FURSTENBERG. ALBETT CARL, 201 South Main Street, Ann
Arbor, Michigan, 1933*, 36*, '38*.

_

1936. GALLOWAY, THOMAS CYRUS, 635 Church Street, Evanston,
Illinois, 1936, '37, '38*, '39.

1928. GITTINS, THOMAS RoY, 408 Davidson Building, Sioux City,
Iowa, 1928, '31, '32*, '34, '36, '39*.

1922. GOLDSMITH, PERRY G., 513 Medical Arts Building, Toronto,
Ontario, 1922*, '23*, '24, '26,"28, '35, '36.

1913. GOLDSTEIN, MAX A., 4574 West Papin' Street, St. Louis,
Missouri. 1920, '21, '22, '25*, '26, '27, '28, '29, '30, '32*, '34)

,'36, '38, '39*.
1928. GOODYEAR, HENRY M., 556 Doctors' Building, Cincinnati,

Ohio, 1928, '29, '30*, '31, '32, '33, '34*, '35, '36, '37, '38, '39.
1932. GRAHAM, HARRINGTON B., 490 Post Street, San Francisco,

California, 1932, '35.
1905. GRAYSON, CHARLES P., 262 South Fifteenth Street, Philadel

phia, Pennsylvania, 1921.
1917. GREENE, JOSEPH B., 331 Haywood Building, Asheville, North

Carolina, 1921, '22, '23*, '24, '26, '27, '28, '29*, '31, '32, '33,
'35, '36, '37*, '39.

1934. GROVE, WILLIAM E., 324 Wisconsin Avenue, Milwaukee,
Wisconsin, 1934, '35, '36*, '37, '38, '39.
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1933. lliRKNESS, GORDON FOLLETTE, 2410 River Drive, Daven

port, Iowa, 1934, '35, '36*.
1915. HASTINGS, HILL, 306 Medical Office Building; 1136 West

Sixth Street, Los Angeles, California, 1921 *, '24, '27*, '28,
'30*, '35.

1928. HILL, FREDERICK THAYER, Professional Building, Waterville,
Maine, 1928, '29*, '30*, '31, '32, '33, '34, '35, '36, '37*,
'38, '39.

1938. HOURN, GEORGE E., University Club Building, St. Louis,
Missouri, 1938.·

1930. HOUSER, KARL MUSSER, 2010 Spruce Street, Philadelphia,
Pennsylvania, 1930, '32*, '33, '34*, '37*, '38, '39.

1939. HUNT, WESTLEY MARSHALL, 33 East Sixty-eighth Street,
New York City, 1939.

19] 9. HURD, LEE MAIDMENT, 39 East Fiftieth Street, New York

City, 1921, '23, '25, '26*, '28, '32*, '34, '37, '38, '39.
1925. IGLAUER, SAMUEL, 707 Race Street, Cincinnati, Ohio, 1926,

'27, '30, '32, '33*, '35*, '36, '38, '39*.
1920. IMPE·RATORI, CHARLES JOHNSTONE, 108 East Thirty-eighth

Street, New York City, 1921 *, '22, '24*, '25*, '26*, '27*, '28,
'31, '32, '33*, '35*, '36, '37*, '38, '39*.

1938. JACKSON, CHEVALIER LAWRENCE 3701 North Broad Street,
Philadelphia, Pennsylvania, 1938, '39.

1928. JARVIS, DEEoREST CLINTON, Room 7, Quarry Bank Building,
Barre, Vermont, 1928, '30, '32*, '33, '34*, '35, '37*, '38, '39.

1939. JOHNSTON, WILLIAM HOWARD, 1515 State Street, Santa Bar

bara, California, 1939.
1921. KERNAN, JOHN D., JR., 120 East Seventy-fifth Street, New

York City, 1921 *, '22, '25, '26, '27, '29, '31, '34*, '35*, '36,
'37*, '39.

1929. KISTNER, FRANK B., 600 Mayer Building, Portland, Oregon,
1930, '35, '37.

1936. LEJEUNE, FRANCIS ERNEST, 632 Maison Blanche, New Orleans,
Louisiana, 1937.

1933. LIERLE, DEAN M., University Hospital, Iowa City, Iowa,
1933, '34, '35*, '37, '38, '39.

1922. LILLIE, HAROLD I., Mayo Clinic, Rochester, Minnesota, 1923*,
'24 *, '25, '26*, '28, '31 *, '35, '36*, '37, '38.

1935. LOOPER, EDWARD A., 104 West Madison Avenue, Baltimore,
Maryland, 1935, '36, '37, '38*, '39.

1927. LUKENS, ROBERT M., 1923 Spruce Street, Philadelphia, Penn

sylvania, 1927, '28, '31 *, '32, '35, '36, '38, '39.
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1939. LUPTON, IRVING MARTIN, 806 Medical Arts Building, Portland,
Oregon.

1929. LYMAN, HARRY WEBSTER, 906 Carleton Building, St. Louis,
Missouri, 1929; '31, '34, '35*, '36, '38, '39.

1928. MACPHERSON, DUNCAN, 140 East Fifty-fourth Street, New
York City, 1928, '29, '30, '31, '33, '34*, '39.

1939. MCCASKEY, CARL HEBER, 608 Guaranty Building, Indian

apolis. Indiana. 1939.
1921. MCCULLAGH, SAMUEL, 2 East Fifty-fourth Street, New York

City, 1921 *, '22, '23*, '25, '26*, '27, '28, '31, '34, '35, '37, '38,
'39.

1936. MCGREGOR, GREGOR, 170 St. George Street, Toronto, Canada,
1936, '37*.

1923. McKINNEY, RICHMOND, 899 Madison Avenue, Memphis,
Tennessee, 1923, '24*, '26*, '27, '29, '31, '32, '33, '36, '37,
'38*.

1933. McMAHON, BERNARD J., Missouri Theatre Bldg., St. Louis,
Missouri, 1934*, '35, '36, '38*.

1931. McNALLY, WILLIAM JAMES, 1509 Sherbrooke Street West,
Montreal, Canada, 1931, '33, '34, '39.

1904. MOSHER, HARRIS P., 828 Beacon Street, Boston, Massachu
setts, 1920, '21 *, '22, '23*, '24, '25, '26, '27, '28*, '29, '30,
'31 *, '32*, '33, '34, '36, '37, 38, '39.

1939. MYERS, JOHN LLEWELLYN, 1115 Grand Avenue, Kansas City,
Missouri, 1939.

1927. MYERSON, MERVIN C., 198 Lincoln Place, Brooklyn, New York,
1927, '28*, '29, '30, '31 *, '32*, '33*, '34*, '35, '36, "37, '38,
'39*.

'

1937. NASH, CARLTON STEWART, Medical Arts Building, Rochester,
New York, 1937, '38*.

1922. NEW, GORDON B., Mayo Clinic, Rochester, Minnesota, 1922,
'24, '25*, '26*, '28*, '31 *, '33*, '35*, '37*, '3.9*.

1923. NEWHART, HORACE, 527 Medical Arts Building, Minneapolis,
Minnesota, 1923, '25*, '26, '28, '30, '33, '34, '35, '3-6, '38, '39.

1927. ORTON, HENRY BOYLAN, 24 Commerce Street, Newark, New

Jersey, 1927, '28, '29, '30*, '31, '32, '33*, '35, '36, '37, '38*.
1903. PACKARD, F�ANCIS R., 302 South Nineteenth Street, Phila

delphia, Pennsylvania, 1920, '21, '22, '23, '24, '25, '26, '29,
'30, '31 *, '32, '33, '34, '35, '36,' 38.

1906. PIERCE, NORVAL H., Del Mar, San Diego Co., California,
1920* '21 '22 '23 '24 '25 '26* '27* '28 '30 '33, , '. , , ,

..

' , ,t, .
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1927. PORTER, CHARLES TERRELL, 520 Commonwealth Avenue,
Boston, Massachusetts, 1927, '28, '30, '31 *, '32, '35, '37, '38,
'39*.

1931. P OTTS, JOHN B., 1620 Medical Arts Building, Omaha, Nebraska,
1931, '33*, '38, '39.

1924. PROETZ, ARTHUR WALTER, 1010 Beaumont Building, St. Louis,
Missouri, 1924, '25*, '26*, '27, '28, '29, '30*, '31, '32*, '33*,
'34, '35*, '36, '37, '38*, '39*.

1934. RICHARDS, LYMAN GILDER, 319 Longwood Avenue, Boston,
Massachusetts, 1934, '35, '36*, '37, '38, '39. ,�\',):

1930. RIDPATH, ROBERT F., Central Medical Building, Eighteenth
and Chestnut Streets, Philadelphia, Pennsylvania, 1930,
'31, '33, '37, '38*.

1938. SALINGER, SAMUEL, 25 E. Washington Street, Chicago, Illinois,
1938, '39.

192L SAUER, WILLIAM E., 3720 Washington Boulevard, St. Louis,
Missouri, 1921, '23, '25, '28, '31, "32, '35, '37, '39*.

1932. SCHALL, LEROY ALLEN, 270 Commonwealth Avenue, Boston,
Massachusetts, 1934*, '35, '38.

1934. SCHENCK; HARRY P., 1912 Spruce Street, Philadelphia, Penn

sylvania, 1934, '35, '36*, '37, '38*, '39.
192:3. SEWALL, EDWARD CECIL, Stanford University, Clay and

Webster Streets, San Francisco, California, 1'924, '26*, '28*,
'35*, '36*.

19�·W. SgYDELL, EnNEsT M., First National Bank Building, Wichita,
Kansas, 1930, '31 *, '33*, '34, '35, '37*, '38, '39 .

.1928. SHEA, JOHN JOSEPH, 1018 Madison Avenue, Memphis, Ten

nessee, ] 928, '29, '30*, '31, '32*, '33, '34, '35, '36, '37, '38.
1909. SHTJRLY, BURT R, 62 Adams Avenue W., Detroit, Michigan.

1920, '21 *, '22, '24, '25*, '26, '27*, '28, '29*, '30, '31, '33, '34,
. '35*, '36, '37, '38, '39.

1939. SIMPSON, W. LIKELY, 512 Physicians' and Surgeons' Building,
Memphis, Tennessee, 1939.

1928. SONNENSCHEIN, ROBERT, 4518 Woodlawn Avenue, Chicago,
Illinois, 1928, '2\)*, '30, '31, '32, '33, '34, '35, '36, '39.

1923. SPENCER, FRANK ROBERT, Physicians' Building, Boulder,
Colorado, 1923, '24*, '26, '27*, '28, '30, '32*, '34, '35, '37, '38.

1934. STEVENSON, WALTER, 904 W. C. U. Building, Quincy, Illinois,
1934, '36.

1924. TAYLOR, HERMON MARSHALL, 111 West Adams Street, Jack

sonville, Florida, 1924, '25*, '26, '27, '28, '31, '34, '35*, '36,
'37, '38, '39.

24 �
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1937. TOBEY, GEORGE L., JR., 270 Commonwealth Avenue, Boston,
Massachusetts, 1937, '38, '39.

1927. TOBEY, HAROLD G., 270 Commonwealth Avenue, Boston,
Massachusetts, 1927, '29*, '30*, '31, '32, '35, '37, '39.

1925. TUCKER, GABRIEL, 269 South Nineteenth Street, Philadelphia,
Pennsylvania, 1925, '26*, '27*, '29, '30, '31, '32, '33, '34, '35*,
'36, '37, '38, '39.

1933. WANAMAKER, ALLISON T., .817 Summit Avenue, Seattle,
Washington, 1933, '37.

1892. WATSON" ARTHUR W., 2013' Locust Street, Philadelphia,
Pennsylvania, 1921, '23, '25, '27, '31, '32, '38.

1924. WHERRY, WILLIAM P., 1500 Medical Arts Building,
.

Omaha,
Nebraska, 1924, '25*, '26, '27, '28, '29, '30, '31, '33, '34, '35,
'36, '37, '38.

1922. WHITE, FRANCIS W.,471 Park Avenue, New York City, 1922,
'23*, '25, '26, '27, '28, '29, '31, '32, '37, '�9.

1939. WILLIAMS, HORACE JAMES, 5908 Greene Street, Germantown,
Philadelphia, 1939.

1905. WOOD, GEORGE B., Suite 504, Physicians' Building, Twentieth
and Chestnut Streets, Philadelphia, Pennsylvania, 1921,
'22*, '23*, '25*, '28, '29, '31 *, '32, '33, '34, '37*, '38; '39.

1935. WOODWARD, FLETCHER D., 104 East Market Street, Char
lottesville, Virginia, 1935, '36*, '37, '38, '39.

1939

Honorary Fellows

BIRKETT, HERBERT S., No. 71, The Linton, 1509 Sherbrooke
Street West, Montreal, Can�da.

DELAVAN, D. BRYSON, 30 East Sixtieth Street, New York

City.
HARRIS, THOMAS J., 104 East Fortieth Street, New York

City.
JACKSON, CHEVALIER, 3701 North Broad Street, Philadel

phia Pennsylvania 1939*.
Monas, E. J., 25 bis Cours de Verdun, Bordeaux, France.

SWAIN, HENRY L., Colonial Building, 195 Church Street, New
Haven, Connecticut.

THOMSON; SIR ST. CLAIR, 64 Wimpole Street, W., London,
England.

TILLEY, HERBERT, 72 Harley Street, Cavendish Square,
London, W., England.

NAGER, F. R., Freiestrasse 30, Zurich, Switzerland.

1938.

1939.

1939.

1910.
1939.

1914.'

1936.

1937.
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Corresponding Fellows

1938. BLAIR, VILRAY P., 508 North Grand Avenue, St. Louis,
Missouri.

1893. DESVERNINE, CARLOS M., 202 Cuba Street, Havana, Cuba.
1930. EMERSON, FRANCIS P., Franklin, Massachusetts.
1901. GRANT, SIR JAMES DUNDAS, K. B. E., 32 Lexham Gardens,

London, W. 8, England.
1919. KELLY, ADAM BROWN, Blythswood House, Helensburgh,

Scotland.
1931. LASAGNA, PROFESSOR FRANCESCO, Royal University ofParma,

Parma, Italy.
1926. LAW, FREDERICK M., 140 East Fifty-fourth Street, New York

City, 1934, '35, '36, '37, '38, '39.
1921. LE MAITRE, FERNAND, Avenue Victor Hugo, 120 (XVI), Paris,

France.
1903. McBRIDE, P., 3 St. Peter's Grove, York, England.
1919. McKERNON, JAMES F., New Canaan, Connecticut.
1896. MACDoNALD, GREVILLE, Wildwood, Haslemere, England.
1930. NEGUS, VICTOR E., 149 Harley Street, London, W 1, England,

1938*.
1919. PATERSON, DONALD ROSE, 15 St. Andrew's Crescent, Cardiff,

Wales.
.

1937. PORTMANN, GEORGES, 25 bis COUTS de Verdun, Bordeaux,
France.

1919. ROGERS, JOHN, JR., 177 East Seventy-first Street, New York
City.

1924. SCHAEFFER, J . PARSONS, Jefferson Medical College, Philadel-

phia, Pennsylvania, 1934.
1896. SCHMIEGELOW, ERNST, 18 Norregade, Copenhagen, Denmark.
1913. TURNER, LOGAN, 27 Walker Street, Edinburgh, Scotland.
1936. VIALLE, JACQUES, 27 Rue de France, Nice (Alpis Maritime),

France.

Emeritus Fellows

1937. (1915) BARNES, HARRY ALDRICH, 61 Church Street, Dedham,
Massachusetts.

1935. (1928) BECK, JOSEPH C., 185 North Wabash Avenue,
Chicago, Illinois, 1936, 1937, 1938.

1934. (1897) CLARK, ,J: PAYSON, 71 Marlborough Street, Boston,
Massachusetts.
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1928. (1893) COOLIDGE, ALGERNON, 198 Beacon Street, Boston,
Massachusetts.

1934. (1913) DABNEY, VIRGINIUS, 1633 Connecticut Avenue,
Washington, D. C.

1938. (1922) FORBES, HENRY HALL, 1192 Park Avenue, New York

City.
1936. (1898) GOODALE, JOSEPH L., 258 Beacon Street, Boston,

Massachusetts.
1939. (1906) GREENE, D. CROSBY, JR., 23 Bay State Road, Boston,

Massachusetts.
1933. (1905) HALSTED, THOMAS H., Lyndon Road, Fayetteville,

New York.
1927. (1896) HARDIE, T. MELVILLE, 30 N. Michigan Boulevard,

Chicago, Illinois.
1918. (1888) HINKEL, F. WHITEHILL, 28 Norwood Avenue, Buf

falo, New York.
1926. (1895) HOPKINS, FREDERICK E., 146 Chestnut Street,

Springfield, Massachusetts.
1927. (1895). HUBBARD, THOMAS, Lock Box 245, Ashtabula, Ohio.
1933. (1904) INGERSOLL, JOHN M., 1700 S. Bayshore Lane, Miami,

Florida.
1938. (1918) KENYON, ELMER L., 104 South Michigan Boulevard,

Chicago, Illinois.
1939. (1923) LARGE, SECORD HERBERT, Hanna Building, Cleve

land, Ohio.
1934. (1914.) LEVY, ROBERT, Metropolitan Building, Denver,

Colorado.
1939. (1918) LEWIS, FIELDING OTIS, Providence Road, Media,

Pennsylvania.
1933. (1907) SHAMBAUGH, GEORGE E., 122 South Michigan Avenue,

Chicago, Illinois.
1939. (1923) WILSON, J. GORDON, 5755 Kenwood Avenue, Chicago,

Illinois.
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Obverse of the deRoaldes medal

RECIPIENTS OF THE DEROALDES AWARD

.1928; DR. CHEVALIER JACKSON.
1931. DR. D. BRYSON DELAVAN
1934. DR. HARRIS P. MOSHER.
1937. DR. LEE WALLACE DEAN.

RECIPIENTS OF THE CASSELBERRY AWARD

1923. DR. GEORGE FETTEROLF and DR. HERBERT Fox.
1928. DR. RALPH A. FENTON and DR. O. LARSELL.
1929. DR. RICHARD A. KERN and DR. HARRY P. SCHENCK.
1929. DR. EDWARD H. CAMPBELL.
1931. DR. ARTHUR W. PROETZ.
1934. DR. ANDERSON HILDING.
1936. DR. FRANCIS E. LEJEUNE and DR. JOEL J. PRESSMAN.
1939. DR. H. MARSHALL TAYLOR and DR. BRIEN T. KING

BENEFACTORS

DR. ARTHUR W. DERoALDES.
DR. WILLIAM E. CASSELBERRY.
DR. SAMUEL JOHNSTON.
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PAST OFFICERS

Presidents

(Year of Election)
1909. J. E. Logan
1910. D. Braden Kyle
1911. James E. Newcomb
1912. George A. Leland
1913. Thomas Hubbard
1914. Alexander W. MacCoy
1915. G. Hudson Makuen
1916. Joseph L. Goodale
1917. Thomas H. Halsted
1918. Cornelius G. Coakley
1919. Norval H. Pierce
1920. Harris P. Mosher

1879. Louis Elsberg
1880. J. Solis Cohen
1881. F. 1. Knight
1882. G. M. Lefferts
1883. F. H. Bosworth
1884. E. L. Shurly
1885. Harrison Allen
1886. E. Fletcher Ingals
1887. R. P. Lincoln
1888. E. C. Morgan
1889. J. N. Mackenzie
1890. W. C. Glasgow
1891. S. W. Langmaid
1892. M. J. Asch
1893. D. Bryson Delavan

1894. J. O. Roe
1895. W. H. Daly
1896. C. H. Knight
1897.. T. R. French
1898. W. E. Casselberry
1899. Samuel Johnston
1900. H. L. Swain
1901. J. W. Farlow
1902.

'

J. H. Bryan
1903. J. H. Hartman

'1904. C. C. Rice
1905. J. W. Gleitsmann
1906. A. W. deltoaldes
1907. H. S. Birkett
1908. A. Coolidge, Jr.

1879. F. H. Davis
1880. W. C. Glasgow
1881. E. L. Shurly
1882. C. Seiler

Vice-Presidents .

1921.
1922.
1923.
1924.
1925.
1926.
1927.
1928.
1929.
1930.
1931.
1932.
1933.
1934.
1935.
1936.
1937.
1938.

Harmon Smith
Emil Mayer
J. Payson Clark
Lee Wallace Dean
Greenfield Sluder
Chevalier Jackson
D. Brysori Delavan
Charles W. Richardson
Lewis A. Coffin

. Fraricis R. Packard

George E. Shambaugh
George Fetterolf

George M. Coates
Dunbar Roy
Burt R. Shurly
William B. Chamberlin
John F. Barnhill

George B. Wood

J. O. Roe
W. Porter
E. F. Ingals
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1883. S. W. Langmaid S. Johnston
1884. J. H. Hartman W. H. Daly
1885. H. A. Johnson G. W. Major
1886. E. C. Morgan J. N. Mackenzie
1887. J. N. Mackenzie S. W. Langmaid
1888. W. C. Glasgow C. E. DeM. Sajous
1889. E. Holden C. E. Bean
1890. J. O. Roe J. H. Hartman
1891. M. J. Asch S. Johnston
1892. S. Johnston J. C. Mulhall
1893. J. C. Mulhall W. E. Casselberry
1894. C. C. Rice S. H. Chapman
1895. J. Wright A. W. de Roaldes
1896. T. M. Murray D. N. Rankin
1897. A. W. MacCoy H. S. Birkett
1898. J. W. Farlow F. W. Hinkel
1899. T. A. De Blois M. R. Brown
1900. H. L. Wagner A. A. Bliss
1901. J. W. Gleitsmann D. Braden Kyle
1902. G. A. Leland T. Melville Hardie
1903. J. H. Lowman W. Peyre Porcher
1904. Thomas Hubbard W . .J. Freeman
1905. J. L. Goodale C. W. Richardson
1906. G. H. Makuen A. B. Thrasher
1907. J. P. Clark J. E. Rhodes
1908. E. Mayer F. R. Packard
1909. C. G. Coakley H. P. Mosher
1910. Robert C. Myles J. M. Ingersoll
1911. F. C. Cobb B. R. Shurly
1912. A. W. Watson W. Scott Renner
1913. F. E. Hopkins Geo. E. Shambaugh
1914. Clemen t F. Thiesen Lewis A. Coffin
1915. J. Gordon Wilson Christian R. Holmes
1916. Thomas H. Halsted Greenfield Sluder
1917. John Edwin Rhodes D. Crosby Greene
1918. G. E. Shambaugh John R. Winslow
1919. Francis R. Packard Harmon Smith
1920. Harmon Smith W. B. Chamberlin
1921. Dunbar Roy Robert C. Lynch
1922. George Fetterolf Lorenzo B. Lockard
1923. Hubert Arrowsmith" Joseph B. Greene
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1924. Ross H. Skillern Gordon Berry
1925. John E. Mackenty Robert Levy
1926. Lewis A. Coffin William V. Mullin
1927. Charles W. Richardson Hill Hastings
1928. Robert Clyde Lynch Francis P. Emerson
1929. William B. Chamberlin Ralph Albert Fenton
1930. Harris P. Mosher James A. Babbitt
1931. Joseph B. Greene E. Ross Faulkner
1932. Gordon Berry Frank R. Spencer
1933. E. Ross Faulkner Thomas E. Carmody
1934. Gordon B. New Samuel McCullagh
1935. Edward C. Sewall H. Marshall Taylor
1936. William P. Wherry Harold 1. Lillie
1937. Frank R. Spencer Bernard J. McMahon
1938. Ralph A. Fenton Frederick T. Hill

Secretaries and Treasurers

1879. G. M. Lefferts 1895. H. L. Swain
1882; D. Bryson Delavan 1900. J. E. Newcomb
1889. C. H. Knight 1911. Harmon Smith

Secretaries

1912 .. Harmon Smith 1920. George M. Coates
1918. D. Bryson Delavan 1933. William V. Mullin
1919. J. M. Ingersoll 1935. James A. Babbitt

Treasurers

1912. J. Payson Clark 1932. William V. Mullin
1923. George Fetterolf 1933. James A. Babbitt

1935. Charles J. Imperatori

Librarians

1879. F. H. Bosworth 1930. John F. Barnhill
1883. T. R. French 1934. Burt R. Shurly
1903. J. H. Bryan 1935. George M. Coates



*1915.
*1914.
*1915.
*1914.
*1880.
*1928.
*1924.
*1914.
*1922.
*1881.
*1910.
*1918.
*1918.
*1914.
*1921.

*1892.
*190l.
*193-6.
*1887.
*1894.
*1881.
*1902.
*1897.
*1894.
*1920.

*1880.
*1896.
*1894.
*1881.
*1880.
*1938.
*1894.
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PAST MEMBERS
Dates correspond with election to respective Fellowships.

*Deceased

Honoraru Fellows

Bosworth, Francke H., New York City.
Cohen, J. Solis-, Philadelphia, Pa.
deRoaldes, Arthur W., New Orleans, La.
De La Sota Y Lastra, Ramon, Seville, Spain.
Garcia, Senor Manuel, London, England.
French, Thomas R., Brooklyn, N. Y.
Johnston, Samuel, Baltimore, Md.
Lefferts, George Morewood, Katona, N. Y.
Mackenzie, John N., Baltimore, Md.
Mackenzie, Sir Morell, London, England.
Massei, Ferdinand, Naples, Italy.
Oliver, H. K., Boston, Mass.

Semon, Sir Felix, Great Missenden, England.
Wagner, Clinton, New York City.
Wright, Jonathan, Pleasantville, N. Y.

Corresponding Fellows

Browne, Lennox, London, England.
Collier, Mayo, Kearsney Abbey, Kent, England.
Fraser, John S., Edinburgh, Scotland.

Gouguenheim, A., Paris, France.
Holden, Edgar, Newark, N. J.
Labus, Carlo, Milan, Italy.
Lermoyez, Marcel, Paris, France.
Luc, H., Paris, France.

MacIntyre, John, Glasgow, Scotland.

McKenzie, Dan, 9 Weymouth Street, Portland Place,
London, W. 1, England.

Meyer, Wilhelm, Copenhagen, Denmark.

Mygind, Holger, Copenhagen, Denmark.

Sajous, C. E. DeM., Philadelphia, Pa.

Thornton, Pugin, London, England.
Whistler, W. McNeil, London, England.
Wingrave, Wyatt, Lyme Regis, Dorset, England.
Wolfenden, R. Norris, Kent, England.
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*1914.
*1934.
*1922.
*1931.
*1914.
*1918.
*1924.
*1914.
*1912.
*1923.
*1912.
*1922.
*1931.
*1931.
*1914.
*1934.
*1924.
*1935.
*1932.
*1914.
*1934.
*1936.

*1880.
*1917.
*1879,.
*1880.
*1904.
*1924.
*1893.
*1895.
*1892.
*1915.
*1934.
*1889.
*1883.
*1896.
*1882.
*1902.
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Emeritus Fellows

Brown, J. Price, Toronto, Canada.
Bryan, Joseph H., Washington, D. C.
Cobb, Frederick C., Bradenton, Florida.

Coffin, Lewis A., New York City.
De Blois, Thomas Amory, Boston, Mass.
Farlow, John )V., Boston, Mass.
Freer, Otto T., Chicago, IlL
Gleitsmann, Joseph W., New York City.
Knight, Charles H., New York City.
Leland, George A., Boston, Mass.

Lincoln, William R., Cleveland, Ohio.
MacCoy, Alexander W., Philadelphia, Pa

Mayer, Emil, New York City.
Myles, Robert C., New York City.
Porter, William, Ocean Springs, Miss.

Renner, W. Scott, Buffalo, N. Y.
Rhodes, John Edwin, Chicago, Ill.

Rice, Clarence C., 52 Park Avenue, New York City.
Richards, George L., South Yarmouth, Mass.
Robinson, Beverley, New York City.
Smith, Harmon, New York City.
Wagner, Henry L., San Francisco, Calif..

Active Fellows

Allen, Harrison, Philadelphia, Pa.
Arrowsmith, Hubert, Brooklyn, N. Y.

Asch, Morris J., New York City.
Bean, C. E., St. Paul, Minn.

Berens, T. Passmore, New York City.
Bigelow, Nolton, Providence, R. 1.

Bliss, Arthur Ames, Philadelphia, Pa.

Boylan) J. E., Cincinnati, Ohio.
Brown, Moreau R., Chicago, Ill.

Canfield, R. Bishop, Ann Arbor, Mich.

Carmack, John Walter, Indianapolis, Ind.
Casselberry, William E., Chicago, Ill.
Chamberlain, C. W., Hartford, Conn.

Chappell, W. F., New York City.
Chapman, S. Hartwell, New Haven, Conn.

Coakley, Cornelius G., New York City.
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*1913. Coffin, Rockwell C., Boston, Mass.
1918. Cox, Gerard H., New York City.

*1880. Cushing, E. W., Boston, Mass.
*1878. Cutter, Ephraim, West Falmouth, Mass.
*1880. Daly, W. H., Pittsburgh, Pa.
*1878. Davis, F. H., Chicago, Ill.
1926. Dennis, Frank Lowndes, Colorado Springs, Col.

*1901. Dickerman, E. T., Chicago, Ill.
*1878. Donaldson, Frank, Baltimore, Md.
*1914. Fetterolf, George, Philadelphia, Pa.
*1901. Freeman, Walter J., Philadelphia, Pa.
*1917. Friedberg, Stanton A., Chicago, Ill.
*1897. Frothingham, Richard, New York City.
1909. Getchell, Albert C., Worcester, Mass.

*1907. Gibb, Joseph S., Philadelphia, Pa.
*1878. Glasgow, William Carr, St. Louis, Mo.
*1878. Hartman, Jacob H., Baltimore, Md.
*1879. Holden, Edgar, Newark, N. J.

.

*1907. Holmes, Christian R., Cincinnati, Ohio.
*1882. Hooper, Franklin H., Boston, Mass.
*1893. Hope, George B., New York City.
*1901. Hyatt, Frank, Washington, D. C.
*1882. Ives, Frank L., New York City.
*1878. Ingals, E. Fletcher, Chicago, Ill.
*1880. Jarvis, William C., N£w York City.
*1878. Johnson, Hosmer A., Chicago, Ill.
*1879. Johnson, Woolsey, New York City.
*1879. Kealhofer, R. H., St. Louis, Mo,
*1901. King, Gordon, New Orleans, La.
*1885. Knight, Charles H., New York City.
*1878. Knight, Frederick Irving, Boston, Mass.
*1898. Kyle, D. Braden, Philadelphia, Pa.
*1880. Langmaid, Samuel W., Boston, Mass.
*1878. Lincoln, Rufus P., NewYork City.
*1911. Lockard, Lorenzo B., Denver, Colo.
*1913 .: Loeb, Hanau W., St. Louis, Mo
*1897. Logan, James E., Kansas City, Mo.
*1888. Lowman, John H., Cleveland, Ohio.
*1919. Lynah, Henry L., New York City.
*1915. Lynch, Robert Clyde, New Orleans, La.
*1879. McBurney, Charles, New York City.

379
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*1927. McGinnis, Edwin, Chicago, Ill.
1913. McKimmie, O. A., Washington, D. C

*1885. McSherry, H. Clinton, Baltimore, Md.
*1914. Mackenty, John E:, New York City.
*1898. Makuen, G. Hudson, Philadelphia, Pa.
*1881. Major, G. W., Montreal, Canada.
*1881. Morgan, E. C., Washington, D. C.
*1886. Mulhall, J. C., St. Louis, Mo.
*1925. Mullin, William V., Cleveland, Ohio.
*1914. Munger, Carl E., Waterbury, Conn.
*1892. Murray, T. Morris, Washington, D. C.
*1881. Mynter, H., Buffalo, N. Y.
*1893. Newcomb, James E., New York City.
*1895. Nichols, J. E. H., New York City.
*1894. Park, William H., NewYork City.
*1892. Porcher, W. Peyre, Charleston, S. C.
*1908. Randall, B. Alexander, Philadelphia, Pa.
*1882. Rankin, D. N., Allegheny, Pa.
*1902. Richardson, Charles W., Washington, D. C.
*1879. Roe, John 0., Rochester, N. Y .

. *.1881. Robertson, J. M., Detroit, Mich.
*1913. Roy, Dunbar, Atlanta, Ga.
*1878. Rumbold, T. F., St. Louis, Mo.
*1879. Seiler, Carl, Philadelphia, Pa.
*1893. Shields, Charles M., Richmond, Va.
*1878. Shurley, E. L., Detroit, Mich.
*1892. Simpson, William Kelly, New York City.
*1919. Skillern, Ross H., Philadelphia, Pa.
*1909'. Sluder, Greenfield, St. Louis, Mo.
*1879. Smith, Andrew H., Geneva, N. Y.
*1932. Smyth, Duncan Campbell, Boston, Mass.

1924. Stein, Otto J., Chicago,IlI.
*1911. Stout, George C., Philadelphia, Pa.
*1879. Tauber, Bernhard, Cincinnati, Ohio.
*1903. Theisen; Clement F., Albany, N. Y.
*1899. Thorner, Max, Cincinnati, Ohio.
*1892. Thrasher.i Allen B., Cincinnati, Ohio.
*1888. Van del' Poel, S. 0., New York City.

1896. Ward, Marshall R., Pittsburgh, Pa.
*1879. Ward, Whitfield, New York City.
*1886. Westbrook, Benjamin F., Brooklyn, N. Y.



*1924.
*1922.
*1896.
*1938.
*1936.

1929.
1929.

*1932.
1932.
1930.
1934.

*1925.
1922.
1934.
1933
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White, Leon E., Boston, Mass.

Wishart, David J. G., Toronto, Ontario.

Woolen, Green V., Indianapolis, Ind.

Vail, Harris H., Cincinnati, Ohio.
Voislawsky, Antonie P., New York City.

Associate Fellows

Alden, Arthur Maxwell, St. Louis, Mo.
Arbuckle, Millard F., St. Louis, Mo.
Atkins, Richard Travis, New York City.
Baum, Harry Lester, Denver, Colo.
Hansel, French K., St. Louis, Mo.

Hasty, Frederick E., Nashville, Tenn.

King, James Joseph, New York City.
Monroe, Otho Lee, New York City.
Skillern, Samuel R., r-, Philadelphia, Pa.
Stiles, Porter, Birmingham, Ala.



 



 



 



 



 


