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PRESIDENTIAL ADDRESS

RALPH A. FENTON, M.D.

PORTLAND, ORE.

With a deepening sense of personal appreciation for the high
honor of presiding over this seventy-first meeting of the American

Laryngological Association, I am reminded that this is the first time
we have come to the shores of the Pacific. The founders and early
members of this Association lived and carried on their scientific work
at a time when it took a couple of weeks to cross the continent;
specialization had been frowned on, and contributions were relegated
to general medical journals and often were published many months
late in abstract form. Under such circumstances, the characteristic

independence of thought and action of our members was demonstrat
ed from the beginning. Although our Association arose among men

from New York, Philadelphia, Boston and Baltimore, we should re

member that numerous brilliant pioneers came in from the middle
states-then called «West"-men like E. L. Shurly of Detroit, Ingals
and Casselberry of Chicago, De Roaldes of New Orleans. Somewhat
later came our first member from San Francisco, Henry Wagner
trained in Europe, and like others just mentioned, cosmopolitan 111

his reading and approach to rhinolaryngologic problems.

These somewhat isolated pioneers were not bound by precedents
arising abroad or in the large clinical centers of northeastern cities;
they worked along lines often original, sometimes repetitious owing
to lack of medical library facilities; yet they built better than they
knew, traveling year by year to the meetings of our Association, and

working toward institutions which have grown with the commun

ities they helped to form.

One finds much of value in running through old volumes of
our Transactions, to ascertain what our founders thought when they
were our age; what they hoped for and anticipated, and often brought
about with relatively primitive equipment. For example, it is now

more than fifty years since Henry Wagner maintained that the main
defense of the upper respiratory tract lay in the protoplasmic activity
of living body cells, and in the «protective enzymes" produced by
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circulating leukocytes. It took a long time for his theory to gam

acceptance.
At three score and ten, men are not usually originators; valuable

as teachers, for experience and counsel, their finest original thought
came between thirty and fifty. The best-trained technician nowa

days often lacks the background of general culture which our pio
neers had acquired. Broader horizons and better understanding of
our changing world are too often neglected by narrow specialization.

Typical of the scientist isolated far from those who later held
him in highest repute was Santiago Ramon y Cajal, illustrious Spanish
neuro-anatomist, author, teacher and Nobel prize winner. Instead
of my own inexpert generalizations, permit me to translate for you
some of his comments on the life and work of the medical scientist
in our time:

"The human brain represents a world wherein some continents
have been explored yet vast lands remain unknown. The common

untutored man is ignorant of everything and does not at all suspect
his potential riches. On the other hand, the cultivated man tries to

explore himself, and finally succeeds in discovering some hidden
treasures. Some few moreover, have through reflex attention and
internal strength succeeded in purifying their mental geography.
How many happy fancies still await us at the intersections of our

cells and our nerve pathways, if we impose on ourselves the task of
auto-observation, methodically and patiently, in the light of science,
and the warmth of meditation!

«Lest posterity forget us, we should hasten to conquer the pres
ent. Thus it is well to set hands to the plow in the fullness of

youth, before the chill of years diminishes vigor and allays enthus
iasms. The important thing is to conquer a corner in people's souls
and in books, where our ideas will be preserved; in fine to emerge
from the anonymous mass numbered by millions, to enter in one's
own right the brilliant legion who are counted one by one. Such
work is hard, and bitter the reverses and contraditions of the strug
gle; but how delightful is victory if it deigns to smile on us! ...

«Let those truly enamored of science direct their spiritual at

titudes toward originality, before the deforming pressure of their
surroundings and the burdens and toils of family convert them, by
sheer weight, into vulgar gold seekers. Only by working ourselves
do we teach others how to work. . . .
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((When we reach the icy summit of old age, we may take ac

count that we have survived many successive existences, held to

gether by the luminous thread of our conscious memory. Like the

deposits of prehistoric caves, our memory contains various strata

characterized by relics of human tribes which have successively dis

appeared. The discreet old person should gaze with regret at the

savage predecessors in his cerebral cavern, and declare himself out

of sympathy with their actions and thoughts....

((When one considers the healthy color and calmness of soul
of pious people, one must think that religion possesses in addition
to its high moral value, excellent nutritive qualities. Faith strength
ens, and is conducive to longevity, while doubt sometimes con

demns one to suffering and premature old age....

((We have faith in future science; and we may hope that su

perior culture and better knowledge of the intimate mechanisms of
life may succeed in creating a stronger and more durable humanity.
Certainly, before reaching such a high goal, a few stubborn and
obstinate organs may protest, functioning as brakes. But venture

some times are coming, and equilibrium between the organism and
the supreme demands of progress will bring about a magnificent
reality. And man, we must believe though it be yet a dream, will
live more and better in the future."

Ramon y Cajal, like our own Mosher, was many-sided in his
activities and was not only eminent in his special field, but directed
his attention to the arts, to literature, history, languages, and other
humanistic pursuits. These leaders afford us an example by which,
as we grow older, we may richly profit. Most of us are or have
been teachers; and we should perhaps be reminded of the value of
alternative interests and occupations, as stimulants to our flagging
regard for the humdrum tasks of every day.

806 MEDICAL ARTS BUILDING.



AZYGOS LOBES OF THE LUNG, AND TERMINOLOGY OF

THE BRONCHOPULMONARY SEGMENTS OF

THE BRONCHIAL TREE

]. HARDIE NEIL, M.D.

AUCKLAND, NEW ZEALAND

A so-called azygos lobe is found as a mesial part of the right
upper lobe in less than 1 ro of autopsies. The term «azygos" means

unpaired or accessory, and is used in reference to veins such as the

azygos, and to lobes (in reality segments or parts of the latter) of
the lung.

In the upper lobe of the right lung it is the result of an anomaly
in the development of the azygos vein, which normally takes origin
from the lumbar veins, passes upwards by the side of the spine, and

goes forward over the hilum or root of the lung to join the posterior
aspect of the superior vena cava. This is well seen in an illustration
in Callender's Surgical Anatomy." When it deviates laterally, it
cleaves the apical segment of the upper lobe.

We recently came across a case with an azygos lobe which we

were able to dissect and inflate. On opening the upper lobe bron
chus and the apical segment bronchus, the latter had four subseg
mental orifices. Of the two upper orifices (Fig. 1), one, O.l.P.M.,
on inflation served the posterior part of the azygos «lobe," and the
other, O.l.P.L., the posterior part' of the remainder of the apical
segment, which is on the lateral side of the cleft (Fig. 2). The two

anterior orifices similarly inflated the anterior part of the azygos
«lobe," and the anterior part of the apical segment on the lateral
side of the cleft. The apical segmental bronchus in normal speci
mens has a short trunk which divides into two branches, ventral and
dorsal, each of which divides into a lateral and a mesial branch. The
cleft is caused by an anomalous azygos vein passing between these
four latter branches.

As the so-called azygos lobe of the right upper lobe of the lung
1S simply the result of the cleaving of the apical segment of that
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Fig. I.-Mesial view of the right upper lobe. Apical segmental bron-
elms opened to show contained orifices. O=Orifice.

1. Apical segment.
l.P.M. Posterior part of azygos.

I.A.M. Anterior part of azygos.

O.I.P .M. Orifice leading to I.P .M.

O.1.A.M. Orifice leading to I.A.M.

O.I.P.L. Orifice leading to posterior part of apical segment on outer

side of cleft.

O.I.A.L. Orifice leading to anterior part of apical segment on outer

side of cleft.

2. Subapical segment.

3. Axillary or lateral segment.

4. Anterior segment.
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Fig. 2.-Azygos "lobe" drawn medially showing lateral and medial
sides of the cleft caused by the azygos vein.

l.A.L. Anterior part of non-azygos part of the apical segment, lateral
side of the cleft.

l.P.L. Posterior part of non-azygos part of apical segment.

lobe, the term is a misnomer. The term "azygos apical subsegment"
or "azygos subsegment" would be more appropriate.

In the lower lobe of the right lung, a partially detached cardiac

segment has at times evidently been considered as an azygos lobe.
In our dissections of the human and the koala, we found that they
were the only mammals with the cardiac segment normally incor

porated with the lower lobe." A partial detachment of some seg
ment occurs about as commonly as the "azygos lobe" of the right
upper lung.
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Fig. 3.-Lateral aspect of right lung with segmental boundaries de
lineated by inflation.

3. Axillary or lateral segment of upper lobe.

Fig. 4.-Mesial side of the lower lobe of the same lung, with seg
mental orifices shown and segments delineated by inflation. The cardiac
shows a slight separation, also shown in the lower lobe left lung, in Fig. 8,
p. 11, of reference 2.

17
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The so-called azygos lobe of the left lung lobe is a partially
separated part of the anterior basal segment. One speculative con

tributor thought it was a cardiac lobe of the left side. As a matter

of fact, in gibbon and colobaye monkeys, which have a cardiac lobe
on both sides, Deve" has shown that on the left side it comes off as

would be expected, just below the apical of the lower lobe, which is

obviously well above the level of the anterior basal.

Figure 4 is an illustration of the lower lobe of the right lung
of the specimen with the so-called «azygos lobe" discussed in this

paper. The bronchial tree is opened to show the segmental orifices
and the segmental areas. The cardiac segment stands out with a

suggestion of a minor tendency to separation, more than is shown in
the illustration.

At a meeting of otolaryngologists and chest surgeons in Hono
lulu at the Pan-Pacific Surgical Congress, 1948, a new terminology
of the bronchopulmonary segments was approved as conforming to

modern anatomical terminology. The diagrams with this paper may
be altered accordingly. The term «axillary" has been eliminated to

conform with modern terminology.
REVISED TERMINOLOGY OF THE BRONCHOPULMONARY SEGMENTS

Upper Lobe: Apical, lateral, anterior, subapical.
Middle Lobe: Anterior, lateral.

Lower Lobe: Apical, subapical, cardiac, anterior basal, lateral
basal, posterior basal.

64 SYMONDS STREET.
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THE NERVUS TERMINALIS

O. LARSELL, PH.D.

PORTLAND, ORE.

As is well known, the olfactory membrane constitutes an area

of yellowish color on the upper portiori of the nasal septum and on

the superior concha of the adjacent lateral wall of the nasal cavity.
In man it is limited to about 500 sq. mm. in area, its boundaries being
very irregular. In macrosmatic mammals, however, it is relatively
much more extensive. The olfactory epithelium consists of olfac

tory cells, supporting cells, and basal cells. Beneath the epithelium
are located the olfactory glands of Bowman. These glands are of
branched tubuloalveolar type, the secreting tubules and alveoli lying
more or less parallel with the epithelial surface in man although in

animals they tend to have a more perpendicular axis with respect to

the mucosal surface. The ducts of the glands take a perpendicular
course and open on the epithelial surface. They are lined with
flattened cells. Beneath the epithelial layer, in man, these ducts are

frequently enlarged into cystic expansions, also lined with flattened
cells. The glandular cells are cuboidal to low columnar, with broad
bases giving them a truncated pyramidal form. They contain minute

secretory granules. The secretion of Bowman's glands is a serous

fluid which bathes the surface of the olfactory epithelium and pro
vides a solvent for the odor carrying substances. It must also serve

by its flow to wash away these substances so fresh odoriferous ma

terial can exercise its effect. Bundles of olfactory fibers subdivide
into numerous smaller twigs that fray out toward the base of the

olfactory epithelial layer, their fibers becoming continuous with the

olfactory sensory cells. The deeper zone of the tunica propria, which
is continuous with the periosteum of the adjacent bones, contains

larger blood vessels and a rich lymphatic capillary plexus. Injection
masses introduced into the subarachnoid space of the brain cavity

From the Department of Anatomy, University of Oregon Medical School,
Portland, Oregon.
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have been observed to enter the lymphatic plexus of the olfactory
mucosa and the sheaths of the olfactory nerve fibers.

In lower vertebrates and in mammals a sac-like formation of

epithelium and accessory structures similar to the olfactory mem

brane constitutes the vomeronasal organ of Jacobson. It is present
in the human fetus but regresses in later stages and ordinarily has

completely disappeared by the adult stage in man. In many mam

mals it is large and no doubt serves a function related to that of
smell. Apparently it receives stimuli from the mouth cavity by
way of the incisive (Stenson's) canals which open into the nasal

cavity on each side near the orifice of Jacobson's organ. In man

the two incisive canals from the floor of the nasal fossa often join
before reaching the incisive foramen, forming a Y -shaped canal,
but frequently they are independent as in animals. They "are lined
with remnants of mucous membrane, connecting that of the nose

with the membrane of the roof of the mouth, and are usually closed
in adult man but sometimes they are patent as in animals.

The nerves of the olfactory membrane are usually described as.

the olfactory fila and twigs from the trigeminus. The olfactory
nerves and their cells are well known and require no description.
The cells are derived from the olfactory placode of the early embryo.
They remain in the epithelial layer, as a rule, although Pearson+ "

has described some as migrating inward. Their terminal processes,
which reach the epithelial surface, are the receptors for smell. Their
central processes enter the olfactory bulb. In mammals a vomero

nasal nerve is also present. It arises from the same types of neuro

epithelial cells as the olfactory nerve. Its fibers enter the accessory
olfactory bulb. The vomeronasal nerve and the accessory olfactory
bulb are present in the human fetus but regress as Jacobson's organ
disappears.

Locy," in 1905, described a ganglionated nerve in Selachians
that terminates among the extensive olfactory folds of these fishes,
distally, and centrally in the septal portion of the forebrain. Because
this part of the brain is morphologically its rostral end, Locy applied
the designation nervus terminalis to the newly recognized nerve. A
similarly located nerve and ganglion had been observed by Fritsch"
in 1878, and Pinkus," in 1894, had described the connection of the
same nerve with the forebrain in the dipnoan fish, Protopterus.
De Vries" observed the ganglion of the nervus terminalis in the
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Fig. I.-Basal surface of human brain into which has been traced J. B.

Johnston's (1914) drawings of the nervus terminal is from two human
brains. The nervus terminalis on the right hand side of the figure is a

mirror image of Johnston's drawing from one brain; that on the left hand
side is shown as drawn by him. ant. per. ar., anterior perforated area; cer.

ped., cerebral peduncle; gyro rect., gyrus rectus; n. ter., nervus terminalis;
olf. bu., olfactory bulb; olf. tr., olfactory tract; olf. trig., olfactory trigone;
opt. ch., optic chiasma; opt. tr., optic tract; temp. 10., temporal lobe.

<. eel. hem: -'

:>
16to1ftr

olf 10

Fig. 2.-Transverse section through olfactory bulbs and anterior part
of the cerebral hemispheres showing the roots of the nervus terminal is in a

human embryo of 65 mm. C. R. length. Pyridine silver stain. A. A.
Pearson Series No. 80. X 20. cer. hem., cerebral hemisphere; lat. olf. tr.,
lateral olfactory tract; n. ter., nervus terminalis; olf. bu., olfactory bulb,
olf. 10., olfactory lobe.

21
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human embryo in 1905. The nerve has since been found in all classes
of vertebrates except the cyclostomes. It was -discovered in the
human adult by johnston" in 1914, and independently the same year
by Brookover." These two authors described its intracranial course

in man, reaching substantially the same conclusions, namely, that
it lies on the surface of the gyrus rectus and enters the brain sub
stance in the region of the medial olfactory stria (Fig. 1). McCot
ter" has described the intracranial and the septal plexuses of the
nerve in the human fetus, noting the continuity of the plexuses
through the cribriform plate. In our sections of human fetuses the
roots of the terminal nerve and its intracranial plexus are prominent
from the cribriform plate to the entrance of the roots into the septal
region of the brain and the olfactory lobe (Figs. 2, 3, 14-16, 18),
especially along the medial surface of the olfactory bulb.

In 1917 Brookover'" described the peripheral distribution of
the nerve in pyridine silver preparations of the nasal septa of two

stillborn human infants at about full term. He found an amazingly
large anastomosing plexus of nerve fibers, among which were inter

mingled numerous clusters of ganglion cells. The number of peri
pheral fibers observed by Brookover greatly exceeded the central
root fibers, and he counted more than 1500 ganglion cells in the

plexus of the nasal septum. These facts, 'together with the close

proximity of many of the fibers to the blood vessels of the vascular

plexus of the nasal septum strongly suggested that the nerve is of
autonomic type. Huber and Guildll had found a similar extensive

peripheral distribution of the nerve in the rabbit and had also pointed
to its probable autonomic nature. In 1918 the present writer+' pub
lished the results of a study of the nerve in a number of mammals
and in man. This investigation 'pointed to the presence of vasomotor

and of sensory fibers, but with no clear indications of the peripheral
or the central connections of either type.

It has been shown in mammalian and human embryos that the

ganglion of the nervus terminalis is derived from the olfactory pla
code (Stewart i

'" Pearson.'}, while Sirnonetta" recognized two parts
of the so-called olfactory ganglion (which+is the ganglion of the
nervus terminalis) namely, a medial part which includes cells resem

bling neuroblasts, and a lateral part, including small cells. The
further development of the terminalis ganglion in the human em

bryo has been described by Pearson.l" Simonetta concluded from his
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studies that the nervus terminalis in mammals cannot be a sympa
thetic nerve but has characteristics closely resembling those of a

sensory nerve. Pearson": 2,15 has made detailed studies of the de

velopment of the vomeronasal nerve, the olfactory nerve and the
nervus terminalis. He states with reference to the latter: "The
concensus is that the nervus terminalis is functional in mammals and
that there are sensory and autonomic components.Y'" With reference
to the central roots Pearson described them as entering the septal
region of the brain and the ventromedial surface of the forebrain

just caudal to the attachment of the olfactory bulb.

Peripheral course of the nervus terminalis, The distribution
of the terminalis plexus on the nasal septum has been described by
Mcf.otter," Brookoverr'" and Pearson" in human fetuses; and by
Huber and Guild.!' and Larsell!" in other mammals. The present in

vestigation, based on serial sections of the entire head, save the lower

jaw, of eight young mice stained by the Golgi method; on Golgi
sections of the nasal septum and adjacent regions of the kitten; and
numerous series of mouse and human embryos stained by the Bodian,
pyridine silver and other silver methods all confirm descriptions
already made by other observers. It must be recognized that both in
the peripheral plexus and intracranially there is the possibility of
fibers from other sources, as described below. The fibers of the nervus

terminalis, however, appear to stain differentially with the pyridine
silver method (Huber and Guild,l1 Brookover.I" Larsell.P Pearson!")
and with metheylene blue (Larsell!"), Until experimental evidence
clearly gainsays the histological indications the peripheral plexus and
its ganglia may be considered as belonging entirely to the nervus

terminalis, as described by the investigators cited.

In our silver stained material of human fetuses the main term

inalis bundles break up into numerous smaller strands that branch
and anastomose with each other in such a manner as to form an

elongated plexus (Fig. 3). This lies medial to the olfactory bulb
among the olfactory fibers in part, and continues forward on the
cranial floor to the foramina of the cribriform plate. Clusters of
ganglion cells occur throughout the extent of' the plexus' within the
cranial cavity. Many such cells can be seen amopg the interlacing
bundles of olfactory fibers that cover much of 'the olfactory bulb
before entering it. These obviously represent cells of the embryonic
ganglion terminale. Many of them are bipolar but multipolar ele-



24 o. LARSELL

Fig. 3.-Photomicrograph of intracranial plexus of nervus terminalis
on floor of cranial cavity rostromedial to olfactory bulb. Embryo of 80
mm. C. R. length. Pyridine silver stain. A. A. Pearson Series No. 83.
cr. pl., cribriform plate; olf. bu., olfactory bulb.

Fig. 4.-Portion of intracranial plexus immediately rostral to lower
part of olfactory bulb of human embryo 80 mm. C. R. in length, showing
two ganglion cells, with axon process of one ending on muscle fibers in
wall of artery. Camera lucida drawing X 580. Pyridine silver· stain.
A. A. Pearson Series No. 83, art. lu., lumen of artery; ax., axon; gn. c.,

ganglion cells; m. fi., muscle fibers in arterial wall; n. ter., nervus ter

minalis; olf. fi., bundles of olfactory fibers rostral to olfactory lobe.
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ments also occur. Axons pass from some of the latter to neighboring
intracranial blood vessels (Fig. 4). The olfactory cribrosa is inter
twined with a very rich plexus of capillaries supplied by these vessels.
Some of the multipolar nerve cells in the nerve plexus on the cranial
floor appear to send axons to glands of Bowman just beneath the
cribriform plate.

The bundles of the intracranial plexus pass through the foramina
of the cribriform plate with the bundles of olfactory fibers and spread
on the nasal septum and to the olfactory mucosa of the lateral wall
of the nasal cavity. Whether or not all of the intracranial cells and
fibers belong to the nervus terminalis we have been unable to de
termine, but they correspond to the intracranial plexus of terminalis
fibers as described by previous investigators. The possibility remains
of sympathetic fibers from the superior cervical ganglion by way of
the internal carotid plexus and its branches on the cerebral vessels;
such possible fibers can only be ruled out by experimental methods.
Autonomic fibers may reach the terminalis plexus of the septal region
of the nasal cavity, and possibly also the intracranial plexus, by way
of branches of the trigeminal nerve, although the latter appears
unlikely.

The present account of the peripheral plexus will be limited to

a more complete description of the ganglion cells, as shown by the

Golgi method, and to the motor and sensory endings of the terminalis
fibers in the olfactory membrane.

Innervation of septal vascular plexus. Beneath and between
the glands of Bowman there is a rich vascular plexus already men

tioned. In young mice treated by the Golgi method this shows as a

capillary plexus (Fig. 5) the endothelium of which frequently is
stained brown. Scattered along the small blood vessels are found
numerous multipolar cells having the appearance and staining qual
ities of ganglion cells (Figs. 5 and 6). Axon-like processes from
these cells pass to the small blood vessels. 'Larger vessels are present
deeper in the olfactory membrane. These have accompanying nerve

fibers that occasionally branch into the vascular walls. In young
kittens and in the adult dog material studied the larger vessels also
show nerve fibers.

The relation of the nervus terminalis fibers to the presumptive
nerve cells scattered in the capillary plexus in the Golgi sections of

young mice has baffled analysis. These cells stain black by the
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Fig. 5.-Photomicrograph of a portion of the vascular plexus in upper
part of nasal septum of 1 day old mouse showing cells and some of the
fibers of the apparent nervous plexus. Golgi stain. Medium magnification.
Arrows point to apparent nerve cells, many more of which are hidden by
the blood vessels or are out of focus; ol£. n., bundles of olfactory nerve

fibers; vas. pl., vascular plexus.

I
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Fig. 6.-Drawing of a small portion of the vascular plexus of nasal
septum and some of the ganglion cells in 1 day old mouse. Camera lucida
drawing, X 246. Golgi stain. gn. c., ganglion cell; olf ep., olfactory epi
thelium; vas. pl., vascular plexus.
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Fig. 7.-Nervus terminalis plexus and ganglion cells in deeper portion
of olfactory membrane of 4 day old mouse. Camera lucids drawing, X 246.

Golgi stain. fi. n. ter., fibers of nervus terminalis; vas. pl., vascular plexus
(larger vessels).

Fig. 8.-Ganglion cells of nervus terminalis in nasal septum of 9 day
old kitten. Camera lucid a drawing, X 246. Golgi stain. ax., axon.

27
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Fig. 9.-Ganglion cells of nervus terminalis plexus with axons to Bow
man's glands in 1 day old mouse. A, From portion of olfactory membrane
immediately beneath the cribriform plate, cut vertically. B, From portion
of olfactory membrane immediately beneath the cribriform plate, cut ob
liquely. Camera lucida drawing, X 274. B. gl., Bowman's glands; n. ter.,
nervus terminalis; olf. ep., olfactory epithelium.

Golgi method and many show slender axon-like processes that ap
parently pass to the walls of the blood vessels. Most of them lie close
to the vessels or in contact with them, but occasional cells are located
between loops of the capillaries. In addition to the axon-like proc
esses, they possess thicker branching prolongations that appear to

anastomose with similar processes of neighboring cells. In general
the cells under consideration resemble the small cells described by
Cajal'" in the villi of the intestine. The relations of these enteric
cells to the submucosal plexus of the intestine are obscure. One
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must recognize in the plexus among the capillaries of the olfactory
membrane the possibility of a local reflex vasomotor mechanism such
as is believed by many to be represented by the small cells of Cajal
in the digestive tract.

Deeper in the olfactory mucosa of the mice (Fig. 7) and in

Golgi sections of the olfactory membrane of kittens (Fig. 8) un

doubted multipolar ganglion cells of autonomic type are present.
In the young mice these are small and have short dendritic processes.
The axons enter the terminalis plexus or extend to the larger blood
vessels beneath the periglandular plexus. Similar but better de

veloped ganglion cells were found in the kitten. In the olfactory
membrane of the adult dog, stained by a modification of the Cajal
method, ganglion cells were observed in close clusters but their proc
esses could not be followed for any distance.

Actual terminations of nerve endings on the muscle fibers of
the tunica media of the larger blood vessels has not been observed in
our Golgi material of mouse or kitten, but nerve fibers terminating
in the vascular walls have been demonstrated in the olfactory mem

brane of the dog (Fig. 10, 11). These are believed to be derived
from terminalis ganglion cells.

Innervation of olfactory glands. Bowman's glands are richly
innervated (Figs. 9-11). In young mice, in which these glands are

small, fibers from ganglion cells frequently can be seen extending
to the alveoli. Fibers reach the ganglion cells from bundles of ter

minalis fibers or from olfactory bundles in which the terminalis
fibers are mingled. In older material of dog and cat actual contin

uity of nerve fibers between ganglion cells and glands was not ob
served, but the fibers illustrated in figures 10 and 11 run with the

olfactory bundles and have the appearance of nervus terminalis
fibers. In Golgi sections of young mice the axons of ganglion cells lying
close to the glands can be seen to branch repeatedly and to reach
the gland cells as short terminal twigs ending in small knobs which

apparently lie against the cell surfaces (Fig. 9). Glands of Bowman
and ganglion cells are also present in the membrane of Jacobson's
organ in the mouse and cat material. The relations appear similar
to those in the olfactory membrane proper.

Sensory endings. In addition to the olfactory cells there are fine

branching fibers that terminate in the deeper portion of the olfactory
epithelium, ending between the columnar supporting cells (Fig. 12).
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They usually do not appear to extend more than about half way
through the thickness of the epithelium but some fibers continue
toward the surface. The fibers branch chiefly in the basal portion of
the epithelium. The number of twigs that can be distinguished as

branches of a given fiber is limited, although in many portions of
the numerous sections examined. they appear abundant. In such
regions, however, the olfactory cells also are usually impregnated"
and it is difficult to distinguish intertwining cut axons of these cells
from the fibers in question in the thick Golgi sections except by most

careful manipulation of the microscope.

The free terminations illustrated in figure 12 resemble endings.
found by Simonettai4 in the vomeronasal organ of the lamb, and by
Lenhossek in the vomeronasal organ of the rabbit, both by the Golgi
method. Simonetta considers the terminations which he observed as.

belonging to the nervus terminalis. Kolmer'" illustrates similar end

ings, diagrammatically, in the olfactory epithelium but regards them
as terminals of trigeminal fibers. The endings illustrated in figure 9
were found in the portion of the olfactory membrane of the mouse

immediately beneath the cribriform plate, and their fibers pass through
the plate into the cranial cavity. Similar endings are numerous in
other portions of the olfactory epithelium. Terminations of trigem
inal fibers are abundant in the respiratory mucosa but, as shown in
our Golgi sections, these consist of larger and more freely branching
terminal fibers and have a much greater spread in the epithelium.
They differ in appearance in other respects also. The type of ending
illustrated in figure 9 appears to be confined to the olfactory epi
thelium, including that of Jacobson's organ. Their fibers enter the'
bundles of the nervus terrninalis and in many cases can be followed
to the cribriform plate. They are regarded as afferent endings of
this nerve.

A few bipolar cells were found. in the Golgi sections of young
mice below the cribriform plate (Fig. 12B). On the cranial side of
this bone large numbers of such cells can be identified along the
course of the nervus terminalis fibers wherever the latter are suf

ficiently segregated from olfactory fibers to be easily distinguished
(Fig. 13). Among the intertwining plexuses of olfactory fibers im

mediately rostral and medial to the olfactory bulb similar cells are'

also encountered. Apparently these are cells. of afferent terminalis
fibers that form part of intracranial plexus of the nerve.
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Fig. 10.-Superficial portion of olfactory membrane of dog showing
nerve endings in Bowman's glands and in a small blood vessel. Only two of
Bowman's glands were included in the figure. Camera lucida drawing,
X 346. Modi.fied Cajal stain. B. gl., Bowman's gland; bl. v., blood vessel;
olf. ep., olfactory epithelium; olf. n., olfactory nerve.

31
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Fig. I I.-Deeper portion of olfactory membrane of dog showing nerve

endings in Bowman's glands and in tunica media of a larger blood vessel.
Camera lucida drawing, X 346. Modified Cajal stain. art., artery; B. gl.,
Bowman's gland; olf. n., olfactory nerve.
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Central connections. The roots of the nervus terminalis, in the
form of several bundles, course posteriorly along the olfactory bulb
and then dip into the brain substance. In the younger human em

bryos, as described and illustrated by Pearson.l" they pass into the

septal area of the brain, with a bundle turning downward toward
the hypothalamus. These fascicles are shown in figure 14, from an

embryo 35 mt.? in length. In an embryo of 4 5 mm. several rootlets
enter the olfactory lobe ventrolateral to the septal region, and in a

65 mm. embryo, owing apparently to the growth of the olfactory
lobe, the bundles hav� been carried farther laterally within the lobe,
four or more fascicles appearing in sections, as illustrated in figure 15.

These bundles can be followed through the serial sections to the sev

eral entering roots, of which they represent the internal continuations.

All the roots in the embryo enter the brain rostral to the sulcus
limitans trigoni olfactorii of Hochstetter.!" johnston's" figures of
the terminalis roots in the human adult show them in this relation
in one brain, while in another he illustrates rootlets penetrating the
medial olfactory tract (Fig. 1). Brookover's" figure of the adult
human nervus terminalis shows most of the external roots extending
to the rostral boundary of the medial olfactory tract only, but one

rootlet on the left - side of his figure appears to enter the trigonum
olfactorium. In my earlier study of the nerve in mammals I found
a similar variation. The most dorsal roots pass laterally and caudally
to the medial and the lateral septal nuclei, as described by Pearson.!"
In these nuclei they fray out and terminate (Fig. 16). Many of
the fibers, however, arch around the sulcus limitans trigoni olfactorii
and turn sharply caudally, passing to the precommissural region.
They partly encapsulate and then enter an oval group of small cells

(Figs. 16, 18, m.is.C?) which lies rostroventral to the anterior com-

missure. This cell mass occupies approximately the position of a large
island of Calleja shown by Herrick.'" in the opossum, by Obenchain'"
in Caenolestes, by Young22 in the rabbit and by Crosby and Hum

phrey'" in the adult human brain. It may, however, correspond to

the dorsal septal nucleus described by L0024 in the opossum. In the
absence of detailed studies of this region in the embryonic human
brain I can only offer the nuclei suggested as possibly representing
the cell mass in question. In addition to the small cells which con

stitute the greater part of this nucleus (Fig. 17) it includes a group
of paler staining large cells whose nature could not be determined in
the preparations available. This group of larger cells also receives
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Fig. 12.-Sensory endings of nervus terminalis in olfactory epithelium
of 1 day old mouse. A, In olfactory epithelium immediately beneath crib
riform plate. B, Endings in similar position, with nerve fibers attached that
show bipolar ganglion cells. Camera lucida drawing, X 205. Golgi stain.
cr. fl., cranial floor; fi. n. ter., fibers of nervus terminalis; gn. c., multi

polar ganglion cell of nervus terminalis plexus; ol£. ep., olfactory epithelium.
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Fig. 13.-Bipolar cells of sensory type in intracranial plexus of nervus

terminalis of 4 day old mouse. Camera lucida drawing, X 308. Golgi stain.
fi. n. ter., fibers of nervus terminalis; olf. bu., olfactory bulb; olf. fi., zone

of olfactory fibers covering olfactory bulb; olf. bu., olfactory bulb.

branching terminal fibers from the same loose bundle that ends, in

part, among the small cells. McKibben25 and Herrick'" found ter

minalis fibers in Necturus in the anterior commissure but I have
been unable to trace any to this commissure in the human material
available. A second diffuse bundle of caudally directed fibers passes
downward toward the region of the supraoptic nucleus, these un

doubtedly corresponding to the fibers that reach the hypothalamus
described by Herrick in amphibians.

The more ventral roots of the nerve in the human fetus enter

the olfactory lobe rostral to the sulcus limitans of Hochstetter. With
in this part of the brain they form conspicuous bundles (Fig. 15).
Fibers from the more medial roots of this group extend laterally,
frequently arching toward the entrance point of the next laterally
adjacent root. The bundles tend to converge and intermingle at

nodal areas of cells. Fine branches appear to terminate among these
cell groups, while other fibers spread among the more diffuse cells of
this part of the olfactory lobe, which corresponds to the rostral portion
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Fig. 14.-Photomicrograph of sagittal section through olfactory bulb
and adjacent parts of human embryo of 35 mm. C. R. length, showing
roots of nervus terminalis entering the septal area. Silver-gelatine method.
A. A. Pearson Series No. 135. ol£. bu., olfactory bulb; ol£. fi., olfactory
fibers; n. ter., roots of nervus terminalis.

Fig. 15.-Photomicrograph of portion of olfactory lobe of human
embryo of 65 mm. C. R. length showing roots of nervus terminalis. Pyridine
silver stain. A. A. Pearson Series No. 8 O. n. ter., roots of nervus ter

minalis; olf. 10., olfactory lobe.
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of the anterior perforated substance of the adult brain. Some of
the larger cells of this region give off axon-like processes that pass
into the terminalis bundles.

The central terminalis fibers thus reach four regions of the
brain, namely, the septal nuclei, the immediate precommissural region
(medial island of Calleja?), the olfactory tubercle and the region
dorsal and rostral to the supraoptic nucleus.

DISCUSSION

With the demonstration of afferent terminations in the olfactory
epithelium, of bipolar ganglion cells connected with its fibers, and of
the terminations of its central roots in the septal nuclei, the olfactory
tubercle, and the precommissural region of the forebrain, a sensory
component of the nervus terminalis appears to be established.

The strong probability is also indicated of a motor component
of the nerve reaching Bowman's glands, the blood vessels of part of
the nasal mucosa, and the vessels of the olfactory region (at least) of
the cranial cavity. While in the porpoise the entire olfactory appar
atus, including the organ of Jacobson, is lacking, Johnston27 has de
scribed the nervus terminalis nevertheless as present, as in other
mammals and in lower vertebrates. Whether or not a sensory com

ponent occurs in the porpoise remains to be ascertained. If it is not

present in this mammal the apparent vasomotor component of the
nervus terminalis would account for the persistence of the nerve.

If the ganglion cells and their axons to blood vessels and glands
are related to the nervus terminalis, as they appear to be, the central
root of the nerve must include preganglionic fibers. The central fibers
that reach the septal nuclei, the olfactory tubercle, and the precommis
sural region are undoubtedly sensory by reason of the regions reached
as well as of their mode of termination as fine branching processes in
these parts of the brain. The fibers extending toward the supraoptic
region have not been observed to branch in a similar manner. There
are indications that many of them are continuous with cells just an

terior to this region. Since the supraoptic nucleus gives rise to fibers
to the hypophysis that must be regarded as motor it would not be

surprising if the supraoptic region also includes motor cells of pre
ganglionic type to the ganglia of the olfactory region. The evidence,
however, is only suggestive and must await more favorable Golgi or

other silver stained sections for clear demonstrations.
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Fig. 16.-Photomicrograph of horizontal section through brain of

embryo of 65 mm. C. R. length, showing distribution of fibers of nervus

terminalis to septal nuclei and precommissural region. The latter ter

minate as fine twigs in the oval cell mass tentatively interpreted as the
m. is. C?, medial island of Calleja; n. ter., nervus ,terminalis; sept. nuc.,

septal nuclei.

The function of the sensory fibers of the nervus terminalis can

only be a matter of speculation since there is lack of any observational
or experimental evidence of any sort. The type of endings in the

epithelium is one of the simplest that has been described for afferent
nerve terminations anywhere in the body, even if the branching is con

siderably more complex than is shown in Fig. 12. The terminations

may serve as receptors that are stimulated by the secretion from Bow
man's glands which probably is discharged when olfactory stimuli are

active. Perhaps impulses produced by flow of this secretion over the

olfactory epithelium control and regulate its production and dis
charge. There is also the possibility that these receptors are stimu
lated by chemical factors other than those that affect the olfactory
cells proper, or those that stimulate trigeminal nerve endings in the
respiratory mucosa of the nasal cavity described by Allen.i" The
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Fig. 17.-Photomicrograph of the medial island of Calleja (?) at

higher magnification, showing crowded small cells and the cluster of paler
large cells described in text, with nervus terminalis fibers ending among
both groups of cells.

Rostr'ai
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Fig. l8.-Drawing of a section from same series as figure 16, showing
on the right hand side the most dorsal root, and the internal distribution of
the most dorsal root of the nervus terminalis on both sides. Edinger pro
jection apparatus. X 70. bl. ves., blood vessels; m. is. C?, medial island of
Calleja; n. ter., nervus terminalis; sept. nuc., septal nuclei.
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fact that many of the root fibers of the terrninalis reach the olfactory
tubercle, in which secondary olfactory fibers also end, would indi
cate that they carry impulses differing from those brought by ol

factory fibers but which are correlated with the latter. The fibers
to the septal nuclei and to the precommissural region likewise prob
ably carry impulses that are correlated with olfactory and other

impulses at a reflex response level. It is not clear whether or not

any of the fibers to the supraoptic region terminate in the same

manner as the others described, i. e., as fine branching processes.

If, as already suggested, the sensory endings of the nervus ter

minalis serve as receptors that govern the flow of secretion from
Bowman's glands they would be accessory to the olfactory apparatus.
The nervus apicis described by van Wijhe29 in Amphioxus, which
has no olfactory sacs, is regarded as morphologically homologous to

the nervus terminalis. The apical nerve, however, ends in the epi
thelium of the rostral part of the snout. Its function is unknown
but. may be chemoreceptor in nature. With the infolding of the

olfactory placode to form. the olfactory membrane the nervus ter

minalis of chordates above Amphioxus innervates the epithelium of
the membrane and may constitute some modified form of a primitive
chemoreceptor.

The nature of the responses to the "afferent impulses can only
be surmised. The most plausible possibility, so far as reflex responses
are concerned, is control of the activity of Bowman's glands. If it

may be postulated that the nerve endings in the olfactory epithelium
are chemoreceptors stimulated by changes in the fluid secreted by
Bowman's glands or by saturation of this fluid by odoriferous sub
stance so that it must be washed away to allow fresh stimuli to exer

cise their effect, these glands would presumably be set into activity
to produce the necessary flow. Since nervus terminalis sensory fibers

appear largely to coincide in their distribution with that of the
olfactory epithelium, including that of Jacobson's organ, the sug
gestion of a function accessory to that of the olfactory cells proper
seems worthy of consideration. Perhaps the responses provide favor
able conditions for the functioning of the special sensory cells of
olfaction.

The apparent efferent fibers of the nervus terminalis would
seem to constitute the pathway for secretary reflexes to Bowman's

glands and for vasomotor reflexes to the blood vessels supplying these
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glands. A somewhat similar innervation of the area vasculosa and

Shambaugh's gland of the cochlear duct is suggested through the

discovery by G. L. Rasmusscrr'" of autonomic fibers from the acces

sory superior olivary nucleus to the cochlea. Presumably these fibers

govern the formation of edolymph, while the apparent motor fibers
of the periphelar plexus of the nervus terminalis supply the glands
and blood vessels of the olfactory membrane, and possibly adjacent
blood vessels. The intracranial plexus of the nervus terminalis, in

addition, appears to be related to the blood vessels of the olfactory
bulb.

SUMMARY AND CONCLUSIONS

1. Afferent nerve endings consisting of simple branched fibers
are found in the olfactory epithelium. They differ in complexity
and in appearance from endings of the trigeminal nerve in the respir
atory mucosa and are connected with fibers of the nervus terminalis.

2. In young mice the afferent fibers of the nervus terminalis
are processes of bipolar ganglion cells, some being found in the nasal
mucosa just outside the cribriform plate, but the majority occurring
along the intracranial plexus of the nervus terminalis and among the
meshes of the olfactory bundles outside the olfactory bulb.

3. The roots of the nervus terminalis end in the septal nuclei,
the olfactory lobe, the posterior precommissural region, and the
anterior portion of the supraoptic region of the brain. Those to the

septal nuclei, olfactory lobe, and precommissural region undoubtedly
are sensory roots. Those to the supraoptic region may include emerg
ent preganglionic fibers.

4. The cells of the terminalis ganglia of the nasal septum are

small, multipolar neurons of autonomic type. Their axons pass to

Bowman's glands and, apparently, to blood vessels of the olfactory
mucosa.

5. There is evidence that ganglion cells of the intracranial

plexus of the nervus terminalis send axons to the blood vessels related
to the olfactory bulb.

6. The possible functional significance of the nervus terminalis
has been discussed.

UNIVERSITY OF OREGON MEDICAL SCHOOL, PORTLAND, OREGON.
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THE PATHOLOGY OF ACUTE SUPPURATIVE FRONTAL

SINUSITIS

BERNARD J. McMAHON, M.D.

ST. LOUIS, Mo.

Anatomically, the frontal sinus is unique among the paranasal
sinuses in that the cavity itself may have many variations in size
and shape. There may be certain structural factors present which
affect adequate drainage and aeration, such as septa from the anterior
or posterior walls which more or less completely subdivide the sinus

cavity, or aberrant fronto-ethmoidal cells which cause a narrowing
of the nasofrontal duct. Likewise, the nasofrontal duct itself offers
a greater hazard to drainage compared to the simple ostiums of the
other paranasal sinuses. However, this may afford greater protection
to the frontal sinus and may, to some extent, explain the infre

quency of infections of this sinus in comparison with those of the
other sinuses.

The essentials for adequate 'drainage of the frontal sinus are a

patent nasofrontal duct and a normal ciliary activity, not only within
the sinus but also in the nasofrontal duct. Another favorable factor
is the force of gravity which impels the discharge towards the ostium
of the nasofrontal duct.

The frontal sinus is lined with a mucosa on the surface of which
is an epithelium of low columnar -ciliated type underneath which is
a layer of oval basal cells lying on an ill-defined basement membrane
in confluence with the tunica propria. The subepithelial areolar
connective tissue, or tunica propria, is thinner than that of the

maxillary sinus and contains the blood and lymph capillaries, nerve

fibers and a sparse scattering of lymphocytes, plasma cells, young
connective tissue cells and histiocytes. The glands, few in number,
are of the serous and mucus secreting types which discharge their
secretions to the surface through ducts which penetrate the epi
thelium. The deeper layer of the tunica propria is continuous with

From the Department of Otolaryngology, St. Louis University School of
Medicine, St. Louis, Missouri.
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the periosteum to the extent that it may be considered a muco

periosteum.

The periosteum is attached to the bone by fibrils of connective
tissue extending into minute canaliculi accompanying small thin
walled capillaries which penetrate into the body of the bone to estab
lish anastamoses with the capillaries of the meninges, the external

periosteum, the diploic veins or the marrow spaces respectively. The

importance of the diploic veins has been succinctly summarized by
Mosher! after several years of painstaking histological studies of
frontal bones. He states that <The diploic veins of the frontal bone
are practically always present. They are absent in only 3 per cent

of skulls. They connect with the veins of the mucous membrane of
the frontal sinus which in infected membrane are found to be very
numerous, and in proportion to the thickness of the frontal bone,
very large, often measuring a third of the thickness of the frontal
bone. The diploid verns are the transportation system of the
infection. "

A fundamental concept of acute suppurative frontal sinusitis
would be an acute infection of the mucosa accompanied by the
formation of pus in the sinus cavity. We cannot properly evaluate
this intermediate stage of infection without considering the pre
liminary stage of engorgement of the mucosa and the subsequent
stage of osteomyelitis, since one phase may simulate the clinical pic
ture of the other and give rise to serious problems of differential

diagnosis.

During the stage of engorgement the mucosa becomes edema
tous and infiltrated with bacteria, large numbers of red blood cells,
plasma cells, young connective tissue cells, polymorphonuclear leuco
cytes and histiocytes. The capillaries are dilated and engorged and
the glands distended. The mucosa may be thickened to the extent

of complete obliteration of the sinus cavity and occlusion of the
nasofrontal duct. As the edema subsides the cavity of the sinus is
re-established, the fluid and cellular contents of the tunica propria
are extruded into it and the suppurative stage results. The course

of the pathological picture will then be largely determined by the
delicate balance between the degree of patency of the nasofrontal
duct and the viscosity or fluidity of the secretions in the cavity.
The activity of the cilia at this stage is also all-important. We recog
nize the fact that large numbers of epithelial cells with their cilia
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have become detached and destroyed and that the function of the

remaining cilia has been hampered by the edema of the epithelium.
The rapidity with which this function is regained may be the de

ciding factor between a receding and a fulminating infection.

During the acute suppurative stage the tunica propria is invaded

principally by large numbers of polymorphonuclear leucocytes occur

ring individually, in clumps about the capillaries and glands, and
within the lymphatics, also by numerous other phagocytic cells,
histiocytes, endothelial cells and connective tissue cells. The glands
may be ruptured. There is likewise marked engorgement and a

variable amount of thrombosis of the blood vessels.

We must not overlook the fact that the stage of engorgement
may recede entirely or progress slowly or rapidly to the stage of

suppuration. In a word, the progress of an acute infection of the
frontal sinus is absolutely unpredictable.

An acute suppurative frontal sinusitis is as serious as its sequelae.
These sequelae are always in the nature of extension of the infec
tion from the mucosa of the sinus through the bone of the inter

sinus septum, or that of the anterior or posterior wails or the floor,
or into the marrow spaces of the frontal bone itself. Extension of
infection through bone does not necessarily imply a tract of necrosis
or osteomyelitis.

Several years ago we" observed that the subepithelial spread of
infection was an important factor in the extension of infection to

the middle ear and mastoid as well as to the middle fossa and peri
sinus space. In like manner the subepithelial tissue of the frontal
sinus mucosa accompanies the capillaries through the bony cana

liculi of the anterior and posterior, walls of the sinus, carrying the

perivascular lymphatics to the external periosteum and the venous

plexuses of the dura, which is essentially the internal periosteum.
Bacteria may be carried through these channels, either free or within
phagocytic cells and become established as foci of infection in the

respective terminal areas. Thus a subperiosteal or subdural abscess
is a logical sequel.

The thrombosis of the venules and the blocking of the lymph
atics in the tunica propria are the most significant pathological
changes occurring in the earlier stages of the suppurative period of
infection. These vascular changes are forerunners of the retrograde
spread of the infection to the intracranial cavity and the narrow
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spaces of the frontal bone. Mosher" and Furstenberg" have stressed
this point repeatedly.

This retrograde spread of infection is not only accomplished by
the actual accumulation of the infected thrombi backward or up
ward, but also by a reversal of the blood or lymph streams proximal
to the zone of obstruction of the vessels.

The type of involvement of the bony walls of the frontal sinus

depends upon the walls involved. In the usually compact bone of
the intersinus septum, the posterior and the orbital plates, infection
results in an osteitis, while in the spongy bone of the anterior wall
an osteomyelitis is established. Compact bone may undergo disso
lution by necrosis, osteomalacia or rarefaction. In necrosis the vital
ity of the bone is lost due to a thrombosis of the nutrient arteries, the
bone cells disappear, the calcium is absorbed and the integrity of the
bone is lost. In osteomalacia there is massive invasion of spontane
ously decalcifying bone by young connective tissue cells leading to

more or less complete replacement of the bony wall by the invading
cells, thus forming a membranous wall continuous with the ad

jacent periosteum on either side. This change results from a diminu
tion of the blood supply to the bone, thus stimulating the formation
of connective tissue. This hypothesis is substantiated by the work
of Rohde." Rarefaction may be designated as such when the osteo

clasts are seen to be actively destroying the bone. They are found
either singly, causing isolated erosions along the edge of the bone,
or in large numbers, causing a massive destruction from all sides.
The : bone retains its deep staining properties and the bone cells
remain vital until their lacunae are destroyed by the advancing
osteoclasts. e Osteoblasts are always present as a normal counterpart
of osteoclasts. However, the numbers and activity of the latter in
infections of bone greatly outweigh the reparative functions of the
former. According to von Gaza" paraplastic substances which are

released by the dying or dead bone cause the transformation of

specific connective tissue cells into osteoblasts, since necrotic and
formative bone stand in such close physical and chemical relation

ship. Perforation of a thin wall may thus occur easily in rapidly
advancing rarefaction.

In a fulminating acute suppurative frontal sinusitis the line
of distinction is so fine between the infection of the mucosa and
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extension into the marrow spaces that the two stages might be con

sidered as simultaneous conditions, rather than one as a sequel of
the other.

Our present day concept of the pathology of osteomyelitis of
the frontal bone has been modified from the classical description of
this condition by Mosher and judd" by the use of antibiotics and
sulfonamides. Nevertheless, our uncertainty of the extent of this
modified pathological picture warrants a repetition of their obser
vations.

They have thus described this condition:

"The gross appearance of infected bone naturally varies considerably with
the stage of the disease. In the very early stages of osteomyelitis of the cranial
bones, the .diploe may show some congestion on cut section but generally no

abnormality of the bone structure can be seen. Soon, however, the diploe become

markedly hyperemic and contain small drops of pus. The bone appears slightly
whiter than normal and its consistency is softened. After seven to ten days, the
diploetic spaces are filled with granulation tissue, bathed in pus, which escapes
freely from the cut surface of the bone. Thrombosed vessels mayor may not

be found. The bone itself becomes discolored, at first appearing hemorrhagic but

finally becoming dark red in color. As the disease progresses still further, pus
may be seen oozing to the surface of the discolored bone through the vascular
channels or through small eroded fistular openings. On removing the outer table
small sequestra may be found in the diploetic spaces. Finally the infection breaks
down the resisting external and internal tables with more or less widespread
destruction, marked by collections of pus on the surface of the bone and irregular
sequestration of either table.

"Microscopic examination of specimens of bone in the very early
-

stages of
the disease show the myeloid tissue to be somewhat edematous, with a congestion
of the vessels. There is a moderate infiltration with lymphocytes and polymorpho
nuclear leucocytes but the bone structure is intact and its margins are smooth.
The number of inflammatory cells rapidly increases especially around the blood
vessels. Should the infection be blood born, some of the vessels will show septic
thrombosis. A few areas will now be fo�nd here and there, where the bone
cells, or osteocytes, are missing and the lacuna are enlarged by resorption. Such
necrotic areas are produced by an obstruction to their blood supply by the in

flammatory process. As the infection progresses, the myeloid tissue becomes
degenerated and is replaced by granulation tissue and pus. Small chips of necrotic
bone are sequestrated and lie free in the granulations. The margins of the bone
lini-ng the diploe are eroded and very irregular, giving a moth eaten appearance.

_ "Osteoclasts appear, surrounding the sequestra, and lining up against the
surface of the, bone. To all appearances, the activity of these cells consists in
further erosion"'and destruction of the bone. The number of osteoclasts varies

considerably in different cases. Occasionally they are difficult to find; again they
may lie side by side along the whole margin of the bone.

"Frequently evidences of osseous repair can be found in the areas of de
struction. It is not uncommon to find small areas of new formed lamellae, lined
by osteoblasts, in specimens that show marked destruction. Bone formation and
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bone destruction are present at the same time in diseased bone just as in em

bryonic bone. In the former case, however, the regressive changes predominate
until the infected bone has been removed surgically.

"Bone will attempt to raise a barrier against infection just as soft tissues will.
Occasionally toward the periphery of the disease, the granulations will be con

verted into connective tissue. This change however, generally does not become
sufficiently completed to arrest the progress of the disease.

"The infiltration and pus formation spreads from the diploe, through the
Haversian canals, bringing destruction to the compact bone. The destruction is

chiefly by erosion, absorption, and sequestration. The amount of destruction de
pends upon the severity and duration of the disease."

We feel that in the engorgement and the acute suppurative
stages the pathological picture is reversible, especially with the use

of adequate and sustained antibiotic and sulfonamide therapy, while
in the stage of osteitis and osteomyelitis the condition is less likely to

respond to these measures because of the attenuated blood supply
due to the thrombosis of the capillaries.

SUMMARY

1. In acute suppurative frontal sinusitis there is a marked
edema of the mucosa, an engorgement of the blood capillaries, an

infiltration of the tunica propria by red blood cells, large numbers
of polymorphonuclear leucocytes, which occur in clumps and about
the blood vessels and glands, by histiocytes, endothelial cells and con

nective tissue cells. There is also a thrombosis of many of the venous

channels.

2. The edema may cause obliteration of the sinus cavity and
obstruction of the nasofrontal duct. The favorable or unfavorable

progress of the clinical condition may- be in direct proportion to the

timely subsidence of these pathological changes.
3. Involvement of the bony walls of the sinus may occur in

the form of a periostitis, an osteitis or an osteomyelitis.
4. The usual pathological picture is undoubtedly modified by

the administration of antibiotics and sulfonamides.

634 NORTH GRAND BOULEVARD.
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TREATMENT OF ACUTE FRONTAL SINUSITIS

ROBERT LINCOLN GOODALE, M.D.

BOSTON, MASS.

In considering the problem of treatment of acute frontal sinus
ItIS it is quite obvious that there is no single procedure which can

be followed in all types of cases. Therefore, it is important to eval
uate the patient's problems on an individual basis. This entails a

careful history and special consideration in regard to the degree of

pathology from which the patient is suffering and an accurate study
of any anatomical abnormality which the patient may present. This
includes bacteriological investigation and also an accurate roent

genological evaluation.

Infection of the frontal sinus may be merely a very slight in

flammatory process involving the mucosa of the sinus with partial
obstruction of the nasofrontal duct. The patient usually has some

elevation of temperature, there is pronounced pain and tenderness
and headache which reaches its peak in the forenoon, and the sinus

discharges purulent secretion through its normal exit. Such a case

does not call for early surgical intervention, in fact the most con

servative treatment is indicated. Rest in bed and use of chemo

therapy or appropriate antibiotics, codeine and aspirin to control the

pain, a shrinking solution applied to the infundibulum to promote
drainage, and the application of moderate heat externally are usually
sufficient. This treatment is especially applicable to the patient who
has never had an acute infection previously. The problem in such
cases, however, includes measures to prevent reinfection. It is ex

tremely important to eradicate the organism responsible for the in
fection. As has been emphasized by Davidson;': 10

a careful analysis of
the bacteria involved, together with a determination of their sen

sitivity to the various antibiotic preparations is important in order
to ascertain the dosage required for their eradication. It is my

opinion that one of the causes for reinfection has been a failure
heretofore to recognize the persistence of pathological bacteria within
the sinus after the patient has been discharged as clinically cured. In
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such cases, reinfection may ensue when the balance between the

patient's immunity to that organism and the virulence of the strain
has been upset in favor of the bacteria.

In some cases there are structural abnormalities such as a block
ing of the infundibulum by crowding of the middle turbinate against
the lateral wall, poor ventilation of the nares due to significant devi
ations of the nasal septum, or encroachment of a fronto-ethmoidal
cell which partially obstructs the nasofrontal duct. In such cases it
is advisable to perform a sub-mucous resection o!, to infract or ampu
tate the anterior tip of the middle turbinate depending on the type
of abnormality with which one is dealing. The problem of the
fronto-ethmoidal cell does not usually come up for surgical con

sideration unless it is necessary to undertake an extensive operation
on the ethmoid or frontal sinus itself.

In the type of case which I have just described, that of early
acute and isolated attacks of frontal sinusitis, more extensive sur

gery is rarely required. However, in case the frontal sinus fails to

drain, surgical intervention: at an early date may be required. In
such a situation an external trephine through the floor of the frontal
sinus near its medial portion, insertion of a drain and the early use

of chemotherapy and antibiotics will hasten the recovery and go far
to prevent serious irreversible damage to -the mucosa of the frontal
sinus. The drain is left in place until the nasofrontal duct has suf

ficiently recovered to permit normal drainage into the nose. The
drain may then be removed and the wound closed. At times nature

attempts to drain the frontal in the same way and we have a perfora-
tion through the floor and the formation of an orbital abscess; this
should be drained and treated in a� exactly similar manner.

It is possible for a patient to have repeated attacks of acute·

frontal sinusitis such as I have described and recover clinically be
tween attacks but if the frontal sinus suffers sufficient damage so

that it progresses to chro'nic suppuration the picture changes and the

surgeon is faced with the decision of advising more radical surgery.
It is quite true that many cases of moderate chronic frontal sinusitis,
even with an occasional bout of acute infection, may lead a more or

less comfortable existence without surgery and therefore many pa
tients refuse operation, and although their sinuses continue to sup

purate they are able to carryon activities at a reasonably satisfactory
level. However, the reinfection of such cases if fraught with the-
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most severe dangers such as an extension into the orbit, meninges or

blood stream.

In the early stages of an acute exacerbation of chronic sinusitis
conservative treatment is still indicated. It is important to localize
and limit the inflammatory process and to build up a satisfactory
blood level with chemotherapy and antibiotics just as in the acute

infection uncomplicated by chronic pathology.
In some cases the subsequent course is quite different. In addi

tion to correction of the intranasal mechanical abnormalities such
as a deviated septum, we also have to remove infected tissue from the
frontal sinus and to eradicate other areas of infection such as an

infected ethmoid, sphenoid or maxillary sinus.

It is generally considered that an operation such as that of
Lynch is the one of choice in such a case. The Lynch type, orig
inally outlined by Jensen, requires the removal of the floor of the
frontal sinus and a complete ethmoidectomy. There are definite
problems connected with such an operation, chief among which is
the postoperative obstruction to drainage due to scar tissue in the

region of the nasofrontal duct. In such an operation the duct actu

ally is removed if the floor of the sinus and the ethmoidectomy are

completed. This allows the periosteum of the orbit to come very
close to the interfrontal septum and it is the sad experience of nearly
every operator to find that when the surfaces come in contact they
become united by scar tissue. Therefore, several modifications of
the Lynch operation have been described. The operation as per
formed by Brown'' and Walsh3 preserves the nasofrontal duct with
its mucosa. This procedure is based on the assumption that a naso

frontal duct which is relieved of injury due to infection will per
form its function more satisfactorily than an artificial opening into
the nose. However, there are definitely cases where the nasofrontal
duct is so injured that it is doubtful if such conservative operations
will succeed. From the very beginning surgeons have attempted to

keep the nasofrontal passage clear by artificial means such as rubber
drains, gold tubes as advocated by Ingals" and later by Goodyear,"
tissue grafts which have been employed by Negus" and Hoople," and
acrylic molds by Hoople and New." This author's" preference has been
tantalum foil which is laid over the orbital periostem as a barrier to

the formation of adhesions to the septum. Tantalum has also been
used as a tube with satisfactory results by Weillell and Brown.



54 ROBERT LINCOLN GOODALE

The situation, however, may call for more radical and destruc
tive surgery. In other words, all our attempts to maintain a' frontal
sinus cavity may be defeated by the presence of such severe infec
tion of the bone that only a complete removal of the front wall, the
floor and the posterior wall of the frontal sinus will eradicate the
infection. Certainly the retention of osteomyelitic bone, the danger
of pocketing off areas of the frontal sinus especially where the sinus
is wide and shallow would make the Lynch procedure of doubtful
value. Where the infection in one frontal sinus has progressed to

the extent that it has eroded the interfrontal septum and secondarily
infected the opposite sinus, it will call for a serious consideration of
the advisability of obliterating both sinuses. One of the most im

portant don'ts in obliterative surgery is not to leave remnants of
mucosa buried in the obliterated sinus. These all too frequently grow
and form mucoceles or pyoceles. It is, therefore, my opinion that
it is far better to remove all vestiges of mucosa, and in a case involv

ing the opposite sinus as I have described, I would feel on much safer
ground if I obliterated both sinuses at the same time. The only
objection to the obliterative procedure which has been valid up to

the present date has been the resulting deformity. The beautiful
cosmetic results following bone implantation for the repair of the
frontal defect has completely removed this objection.

While the discovery of antibiotics has vastly changed the pic
ture of upper respiratory infection and has eliminated the necessity
for surgery in many cases, nevertheless it is not to be relied upon to

the exclusion of surgery. Likewise one should not depend on his

surgery exclusively and for this reason I feel that chemotherapy with
antibiotic treatment is essential pre-operatively and postoperatively
in order to promote more rapid recovery.

And finally, the surgeon should never forget that failure to

follow his cases postoperatively may be the undoing of the most

brilliant operative technique. Also, the patient must be impressed
with the necessity of reporting at regular intervals after the opera-

. tion and especially whenever there is a fresh upper respiratory in
fection so that reinfection of the sinuses may be prevented or aborted.
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ACUTE SUPPURATIVE FRONTAL SINUSITIS

INTRACRANIAL COMPLICATIONS

]. H. MAXWELL, M.D.

ANN ARBOR, MICH.

In this period in which the chemotherapeutic and antibiotic

agents have combated so successfully the acute suppurative processes
in the paranasal sinuses, one might question the need for further dis
cussion of the intracranial complications of these infections. The
fact that these complications still occur on occasion in spite of
modern medical therapy should serve to stimulate the rhinologist to

make a more intensive study of these conditions and to attempt to

evaluate his treatment of the acute sinus infections. With few ex

ceptions, each case of intracranial extension of infection from the
sinuses bears witness to the fact that the original treatment of the
acute sinusitis failed. Nearly all of the acute suppurative processes
in the frontal sinuses are amenable to modern medical therapy in
the early stages of their development. A review of cases of intra
cranial complications of these infections indicates that the common

causes for failure of treatment of the original infections are:

1. Starting the use of specific drugs too late.

2. Inadequate therapy, either by too small amounts of chemo
therapeutic agents, or, timid and intermittent administration of these

agents. Too many times as is the Case also in otitis media, the patient
with an acute frontal sinusitis is given a shot of penicillin, a handful
of sulfa pills, and told to return if there is further trouble.

3. Use of non-specific therapy. Most of the acute sinus sup
purations respond to penicillin or the sulfonamides. However, one

may be lulled into a false sense of security by giving adequate doses
of penicillin, .for example, to a patient whose acute sinusitis is due
to the hemophilus influenzae bacillus. The ideal procedure of a

routine bacterial culture in all cases of acute sinus infection may not

be feasible in general office practice. If culture is not taken orig
inally, the patient must be kept under observation. The lack of
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definite favorable response within 72 hours indicates inadequate
therapy and should promp-t complete re-evaluation including bac
terial culture.

Extension of infection beyond the natural boundaries of the
frontal sinuses, and one must include the neighboring ethmoid cells,
may occur in either acute or chronic suppurative processes. Since,
in the latter case, an acute exacerbation is usually responsible for
the spread of infection, consideration must be given to such a con

dition in this presentation.
In this brief discussion of the intracranial complications of acute

suppurative frontal sinusitis, I wish only to consider some of the
more important differential diagnostic points referable to these
lesions, which in their early stages may present most confusing clin
ical pictures.

In general, intracranial complications due to an extension of in
fection beyond the natural boundaries of the involved sinus in the
case of acute suppuration, occur more frequently in cases of fulmin

ating infection caused by H. influenzae bacillus, those due to the
acute exanthematous diseases, and those resulting from swimming
or diving. This is particularly true in the adult. In the case of
the very young child, extension of such an acute, fulminating infec
tion beyond the bounds of the sinus is much more likely to produce
an extracranial collection of pus such as a periorbital abscess. My
personal experience would indicate that the primary complication
resulting from an acute exacerbation of a chronic suppurative frontal
sinusitis is more likely to be in the form of an osteomyelitis of the
skull than in the nature of an intracranial lesion. It is reasonable
to assume that in the old chronic suppurative processes, the prolifer
ative bone changes and thrombosis of communicating veins have
served to offer some protection against the possibility of continuity
of infection through vascular channels.

Most of the intracranial complications of suppurative frontal
sinus disease are neuro-surgical problems. As rhinologists, however,
we ate responsible for the treatment of the acute sinus infections and
for the recognition of their complications. By the same token, we

must be able to differentiate these complications one from another
in order to treat them ourselves if we are adequately prepared, or

at least to recognize the need and urgency for medical or surgical
treatment at the hands of others who are capable of the task.
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Intracranial complications of suppurative processes in the frontal
sinuses occur by direct extension of infection through contiguous
structures or by way of septic thrombo-phlebitis in communicating
veins. Thus, the primary complication may be a localized area of

osteomyelitis which may involve both tables of the skull and pro
duce an epidural abscess by this method of direct extension. In
acute fulminating cases of frontal sinusitis, particularly in adults,
extension of infection may proceed intracranially by means of septic
thrombo-plebitis of the numerous communicating veins extending
from the sinus submucosa through the intact posterior wall of the
sinus to the veins of the dura. Thus, an intracranial infection may

complicate an acute frontal sinusitis even before an actual empyema
of the sinus has had time to develop.

The intracranial complications of suppurative frontal sinus dis
ease of which the rhinologist must be aware are chiefly:

1. Osteomyelitis of the skull.

While this is not actually an intracranial complication,
it must be included with the group if differential diag
nosis is our primary concern.

2. Epidural abscess.

3. Epidural hemorrhage.
4. Diffuse subdural abscess.

5. Thrombosis of the superior longitudinal SInUS.

6. Cavernous sinus thrombosis.

7. Leptomeningitis.
8. Diffuse purulent encephalitis.
9. Localized frontal lobe abscess.

This is an impressive list which very obviously can not be con

sidered in any comprehensive manner in the time allotted to this
discussion. It must suffice, then, to record a few of the signs and

symptoms which are important in making a differential diagnosis
when an intracranial extension of a sinus infection is suspected.

First, let us consider the danger signs in suppurative sinusitis;
those signs or symptoms indicating a spread of infection beyond the
anatomical boundaries of the sinus
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1. External swelling of the forehead, region of the glabella,
and eyelids.

2. Generalized headache.

3. Vomiting.
4. Changes in sensorium.

5. Visual disturbances, such as blurring of VISIOn or diplopia.
6. Cranial nerve palsies.
7. Convulsions.

8. Chills and spiking fever.

9. Marked disproportion between signs and symptoms such as

changes in sensorium in a patient who has had very recently a ful

minating sinusitis from which he seems to be recovering.
10. Signs of acutely increased intracranial pressure (brady

cardia, hypertension, and changes in the respiratory cycle).
11. High leukocyte count, that is, above 20,000 or 25,000 in

an adult.

None of these signs or symptoms has any place in uncompli
cated sinus disease. They indicate disease elsewhere than in the

cavity of the sinus which must be located, evaluated, and treated.
One's specialized enthusiasm must not make him forget that he is a

physician. As such, he must consider the possibility that the patient
might have pneumonia, pyelitis, malaria, subacute bacterial endo
carditis, migraine, and a host of other general systemic diseases which
might account for one or more of the complicating symptoms or

signs mentioned above.

OSTEOMYELITIS OF THE SKULL

In conisdering the various complications individually, I shall
omit any detailed discussion of this condition. Diffuse, spreading
osteomyelitis of the skull, secondary to frontal sinus suppuration,
has become a rare lesion since the advent of the newer chemothera
peutic and anitbiotic agents. In an established case of osteomyelitis
there is an uncompromising demand for complete excision of the
infected bone. Prior to modern medical therapy, radical surgical
treatment was required at the onset of the infection on the basis of
clinical findings during a period before roentgenographic evidence
of the destructive process in the bone was evident. Now, specific
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therapy may permit spontaneous healing of the early invasive infec
tion of the diploe and, in an established case, will prevent the dev

astating spread of the infection through the diploe and over the
surface of the dura which was characteristic of this lesion in former

years. Consequently, although the treatment is still surgical, the
indications for operation have changed remarkably. It is generally
advisable to postpone surgical excision of the frontal bone until there
is roentgenographic evidence of disease. During this period of wait

ing, however, closest observation must be maintained to determine

any evidence of an intracranial spread of the infection.

EPIDURAL ABSCESS

Epidural abscess is commonly associated with osteomyelitis of
the skull. In fact, in every case of established osteomyelitis, one

must assume the presence of an epidural abscess. This demands re

moval of full thickness of the skull in the region of the infection
until a wide margin of healthy dura is exposed. Surgical excision
must not be limited to the outer table even though all evidence points
to limitation of infection to this area. In a frank case of osteomye
litis, the epidural abscess does not present any particular diagnostic
problem because it will become apparent and will be drained ade

quately when full thickness of the calvarium is removed at the time
of operation. It is the epidural abscess that may develop early in an

acute fulminating sinusitis and appear beneath an intact inner table
that produces the difficult diagnostic problem. When this occurs,
it is the result of septic thrombo-phlebitis of the communicating
vascular channels between the sinus mucosa and the dura. Although
there are no pathognomonic indications of this condition, there are

likely to be signs, even though equivocal, which should lead one to

suspect the possible presence of such a collection of pus:

1. Generalized headache with signs of slight meningeal irri

tation during the first three or four days of an acute fulminating
sinusitis.

2. Continued clinical evidence of undrained pus after trepana
tion for frontal empyema or after removal of bone for osteomyelitis.

3 . Tenderness to percussion beyond the boundaries of the
frontal sinus or beyond the pitting edema in an individual who has
an osteomyelitis.
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Admittedly, these signs may be present in a case of frontal lobe
brain abscess; but in the latter, there is commonly a chill at the time
of cerebral invasion, the meningeal signs are more prominent, pleo
cytosis is present, there are likely to be some changes in the sensorium,
and commonly some evidence, though perhaps slight, of increased
intracranial pressure.

An epidural abscess developing during an acute fulminating
frontal sinusitis may become firmly encapsulated and remain latent

only to produce a secondary osteomyelitis sometime after the acute

sinusitis has resolved completely under medical therapy.

EPIDURAL HEMORRHAGE

To my knowledge, this rare complication of osteomyelitis of
the skull is not recorded in the literature. It was called to my atten

tion by Dr. Richard Schneider, of the Department of Neurosurgery,
at the University of Michigan. In the near future he will report two

cases of this condition. One of these was seen in the University of

Michigan Hospital in 1947 and was secondary to a chronic suppura
tive otitis media and mastoiditis. In this case the condition proceeded
rapidly to fatal termination. Because of the original diagnosis of
brain abscess, treatment was delayed. Last year, Dr. Schneider in
formed me regarding another of these cases and has granted me

permission to cite it at this time. The patient was a 21 year old
male, examined in July of 1949. Five weeks previously, a furuncle
on the right nasal ala had been treated and apparently cured by ad
ministration of penicillin for four days. Right frontal headache
and drowsiness developed three weeks later. At the time of exam

ination there was a small rarefied area in the right frontal bone
demonstrated on the x-ray film which suggested an osteomyelitis.
There was dilatation of the homolateral pupil. Ventriculagram
demonstrated a massive shift of the ventricular system to the left
with depression of the frontal horn of the right lateral ventricle. A

trephine opening near the osteomyelitic area exposed a massive extra

dural hemorrhage which had pushed the dura and frontal lobe to

ward the middle fossa. Cultures of the clot demonstrated a hemo
lytic staphylococcus aureus. The exact point of erosion of a blood
vessel producing the hemorrhage was not demonstrable.

The so-called tentorial pressure cone syndrome is important in
the diagnosis of any intracranial hemorrhage. There is dilatation
of the homolateral pupil as the hemorrhage increases in size and
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pushes the temporal lobe down through the incisura of the tentorium

pressing first on the superior colliculus with its underlying third
nerve and Edinger-Westphal nuclei. As this herniation increases,
pressure is exerted first on one cerebral peduncle and then the other
compressing them against the edge of the tentorium and causing the

pyramidal tract sign of a Babinski reflex. If the hemorrhage is

arterial, the patient may succumb rapidly after these signs develop
and before there is any significant alteration in the pulse and blood
pressure. If the bleeding is of venous origin, as was probably the
case in the patient cited above, the extradural collection of blood
forms more slowly and the patient may be able to tolerate the slowly
forming tentorial pressure cone for several days.

The rarity of extradural hemorrhage complicating osteomye
litis of the skull is probably due to the fact that there is rather ex

tensive thrombosis of vessels in the osteomyelitic area. Considering
the pathological changes present in osteomyelitis of the skull, it would
seem likely that if extradural hemorrhage were to occur, that it
would be the result of erosion of an artery.

DIFFUSE SUBDURAL ABSCESS

In almost every instance, this is a complication of an acute

fulminating sinusitis. Rarely does it develop during an acute exa

cerbation of a chronic infection. (This condition must be dis

tinguished from the localized subdural abscess occasionally associated
with cases of chronic osteomyelitis and which may remain latent for
some time.)

The most important diagnostic point is the relatively rapid de

velopment of the clinical picture. Usually there are signs of ex

tension to the intracranial cavity within a few days. Perhaps the

patient may have a little generalized headache for two or three days.
during which time he has not been particularly ill. Then, within a

week, he is likely to develop hemiparesis which is limited for the most

part to the face and upper extremities. It is not the complete hemi

paresis that occurs with lesions of the internal capsule. Very rapidly
there develops a high leukocyte count, signs of meningitis, and a

high spinal fluid cell count of leukocytes but no organisms in the

spinal fluid on direct smear or on culture. The chief difficulty, of
course, is to differentiate between such a diffuse subdural abscess.
and an acute encephalitis. It is perfectly justifiable and usually'
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necessary to make a diagnostic trephine in order to establish the

diagnosis positively.
THROMBOSIS OF THE SUPERIOR LONGITUDINAL SINUS

Much that has been written regarding this condition as a clin
ical entity must be discarded. Formerly, it was supposed that par

alyses of the extremities, would be produced by occlusion of this
sinus posterior to the Sylvian veins. Some neurosurgeons now have
no hesitancy in ligating the superior longitudinal sinus and in any
location. The clinical picture of sepsis, delirium, upper extremity
paralysis, and increased intracranial presure, ending fatally, and

demonstrating at necropsy a thrombosis of the superior longitudinal
sinus is probably due to a diffuse cortical thrombo-phlebitis. The
end result of such vascular infection might well be a thrombus in
the superior longitudinal sinus since this sinus may become throm
bosed as the result of extension of infection from its tributaries.

Primary thrombosis of this sinus is very rare in adults, perhaps be
cause of its anatomical structure. It has an exceptionally heavy
covering of dura and is extremely small where it is in close proximity
to the frontal sinuses. Although I have seen and operated upon
many cases of osteomyelitis of the skull in which there was a large
midline epidural abscess overlying the superior longitudinal sinus,
I have not seen a single case in which there was clinical evidence of a

septic thrombosis of this dural sinus.

CAVERNOUS SINUS THROMBOSIS

A detailed discussion of this condition is not called for on this
occasion. The diagnostic criteria of the fully developed case are well
known. The decrease in morbidity and mortality in recent years is
common knowledge. I wish only to remark upon the difficulty of
diagnosis in the early stages when the clinical picture may indicate

only a severe orbital cellulitis. Selective neurogenic extra-ocular
muscle palsies rather than complete orbital fixation, signs of slight
meningeal irritation, and profound sepsis characterize cavernous sinus
thrombosis in its early stages. Papilledema is not diagnostic. In the
late stages, of course, involvement of the contralateral side is almost
pathognomonic. It has been suggested to me by Dr. E. A. Kahn
that the presence of retinal venous pulsations in the uninvolved eye
would tend to speak against the diagnosis of cavernous sinus
thrombosis.
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LEPTOMENINGITIS

Like infections of the brain substance, leptomeningitis may occur

very early in the course of an acute suppurative sinus disease as the
result of septic thrombo-phlebitis of communicating veins, or it

may be the late result of a slower spread of infection by contiguity
of tissue. The signs of the fully developed case are classical. I wish

only to remind you that all of the intracranial complications may

produce some signs of meningeal irritation which indicate their

presence.

There is one type of septic meningitis complicating acute sinusitis
which is rare but worthy of note at this point. An individual who
has had a compound skull fracture resulting in cerebrospinal rhinor
rhea may have spontaneous cessation of the flow of fluid. In case a

funnel of dura and arachnoid becomes pinched between the bone

fragments of the inner table of the frontal or ethmoid sinuses the

patient has an opportunity to develop a purulent leptomeningitis
complicating a rather mild attack of acute sinusitis. After such a

patient has recovered from his acute meningitis, a repair of the dural
defect must be accomplished in order to prevent recurrence of the
accident.

FRONTAL LOBE BRAIN ABSCESS

In most clinics, as in the one with which I am associated, brain
abscess like diffuse subdural abscess and purulent encephalitis is a

condition finally diagnosed and treated by the neurosurgeon. There
are certain generalities in the diagnosis of this condition which all

rhinologists should keep in mind, however. I wish to emphasize the
well known fact that the frontal Jobes are largely silent areas. The
focal signs of frontal lobe space occupying lesions are not prominent
although very commonly a slight contralateral weakness of the lower
facial muscles is noted.

One should entertain the thought that a frontal lobe abscess

might be present if the patient remains ill with clinical evidence of
undrained pus after the acute sinus infection is obviously under con

trol as the result of medical or surgical treatment.

Differential diagnosis from clinical examination alone among
frontal lobe abscess, subdural abscess, and even epidural abscess may
be impossible. Of course, there is much less clinical evidence of an

infectious process in epidural abscess than in subdural or brain abscess.
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Diagnostic trepanation of the skull, ventriculography, and finally ex

ploratory tapping may be required before a positive diagnosis can

be made.

In conclusion, I wish to comment briefly on the surgical treat

ment of acute suppurative frontal sinusitis when there is evidence
of an associated intracranial complication. If there is clear-cut
evidence of a frontal lobe abscess, this should be attacked first, pref
erably by repeated tapping and finally by excision at the optimum
time. During convalescence; a complete external frontal and ethmoid
sinus exenteration should be performed which must include removal
of the posterior wall of the frontal sinus in order to drain any epidural
collection of pus which may be present.

If there is evidence of an intracranial extension of infection but
the exact nature of this is' not known, the' sinus operation should be
done immediately. Again, the posterior �all of the frontal sinus
must be removed 'to permit thorough study of the underlying dura.

Finally, in my opinion, the only acutely infected frontal or ethmoid
sinus that" should be operated 'upon is the one with evidence of ex

tension of infection to the calvarium or intracranial contents. When
an operation is performed in such an acute situation, it must be radical
and complete. A timid, surgical approach at this time invites disaster

'by promoting further extension of infection to the diploic structure

of the skull and by leaving untouched the intracranial infection which
may well prove fatal if drainage is not accomplished.



DISCUSSION

HARRIS P. MOSHER, M.D.

MARBLEHEAD, MASS.

Dr. McMahon

Dr. McMahon states that irregularities of the nasofrontal duct

may be a protection instead of an invitation to infection of the frontal
sinus. This is a new idea to me. He is generous in quoting the work
of Mosher and Judd; and Furstenberg is given due credit.

He emphasizes the size of the diploic veins and their intimate
connection with the veins of the frontal sinus. In dealing with
acute infection, he emphasizes mostly changes confined to the mucous

membrane. In chronic infection, I have always stressed that the
fundamental element was an infectious thrombophlebitis. I still
feel that way.

He lays stress on the fact that mucous membrane changes can

be reversible. This has to be; otherwise, there' would be no spon
taneous cures, as often happens.

Dr. Goodale

TREATMENT

Conservative shrinking of the tissues in the anterior part of the
middle meatus often is sufficient in acute frontal sinus infection. A
more efficient and quicker method is to open the floor of the sinus
above the inner canthus of the eye and irrigate the sinus with a

solution of penicillin. The floor of the sinus has its weakest spot
above the inner canthus of the eye.

THE LYNCH OPERATION

Dr. Goodale does not think the Lynch operation is successful in a

large, shallow sinus. I agree. I think it stands a poor chance of success

in a large sinus with many partial partitions, especially partitions near

or at the outer angle. Dr. Goodale advocates, in radical operations, the
removal of all the mucous membrane. This is hard to do in the
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Lynch operation. Bits of mucous membrane not removed lead to

pyoceles, and require a second operation.
Dr. Goodale has had success in keeping the nasofrontal duct

.

open by a strip of tantalum foil. This appeals to me and warrants

further trial and evaluation. He pays his respects to gold tubes to

keep the enlarged nasofrontal duct open. This is a very old pro
. cedure, but it is used even today. It does not measure up to my ideal

of surgery, which is to cure the patient and not make him a life-long
patient. If both frontal sinuses are chronically infected, Dr. Goodale

,
would operate on both sinuses and take away the inter-frontal par-

.

tition. This helps obliteration, if that is hoped for. Deformity after
a radical frontal sinus operation is no longer feared as it can be cor

rected by a bone graft, a tantalum plate or a thin plastic plate. The
last-named is easier to manage than tantalum.

He says nothing about necrosis of the bridge in the Killian

operation. In a number of my cases this has happened, with recur

rence of symptoms.

Dr. Maxwell

A statement of Dr. Maxwell's which deserves a headline is: "An
intracranial infection may complicate an acute frontal sinusitis even

before an actual empyema of the sinus has had time to develop." An
other similar one reads: "The otologist must not forget that he is a

physician first," and I would add he must think beyond his specialty
for complications.

In acute osteomyelitis Dr. Maxwell advises waiting for X-ray
evidence of bone destruction. This means waiting a week. If the

patient is acutely ill, I prefer doing an exploratory operation earlier
than this.

Epidural abscess is such a constant companion of osteomyelitis
of the frontal bone, it should always be excluded by a sufficient

uncovering of the dura.

Epidural hemorrhage is new to me. I am grateful to Dr. Schneider
for allowing Dr. Maxwell to tell us of his two cases of this rare

condition.
I learned quite a few years ago from Dr. Kubik, Head of the

Neurological Department of the Massachusetts General Hospital,
about diffuse subdural abscess. The infection is generally associated
with infection of the sinuses, especially the frontal sinus. The greatest
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accumulation of the subdural pus is in the temporal fossa. If a

trephine opening there does not locate it, a second or third opening
should be made further forward, and nearer the frontal sinus. The
characteristic of this type of infection is that the patient is quickly
gravely ill, and gets progressively worse to an early death.

I have often wondered why in fulminating osteomyelitis the

superior longitudinal sinus so often escapes. I have watched for
this condition, but have never found it. As the motor centers for
the legs touch the sinus on both sides, paralysis of a leg should be
one of the first signs. The arm centers follow below the leg centers.

Dr. Maxwell puts paralysis of the arm as the commonest form of

paralysis in thrombosis of the superior longitudinal sinus.

Dr. Maxwell's paper is especially valuable both for the clear
tabulation of the signs and symptoms of the intracranial complica
tions of sinus infection, and for the frequent observations drawn
from personal experience. They show a full knowledge of the gen
eral medical and the surgical backgrounds necessary for the successful
treatment of these life-and-death cases.

I like the summary of his paper. I don't like giving to the
brain surgeon-or, rather, having him grab-brain abscesses ansmg
from infection in the frontal sinus or from the ear. We should
make ourselves capable of operating them by the most up-to-date
methods. At least, we can tap and tap, and wait and wait. This
method has never appealed to me, but it has successes to its credit.

Dr. Goodale finds the treatment of acute frontal sinusitis simple
and satisfactory and, naturally, goes on to the treatment of recurring
attacks, and also to the operative .treatment of chronic infection.
This gives me a chance to speak of two subjects on which I have
decided opinions. The first is the question of opening the posterior
wall of the sinus in acute infections when the anterior wall is necrotic;
the second is when and how to obliterate the frontal sinus when it is

judged necessary.

Now, a few words on the first topic.
In acute frontal sinusitis where there is necrosis or perforation

of the anterior wall of the sinus, microscopic examination of speci
merits removed at operation show that the posterior wall also shows
infection. Therefore, I feel that it should be a rule to remove enough
of the posterior wall to exclude extradural abscess. These abscesses are
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often what might be called silent abscesses, but they are a frequentI

cause of osteomyelitis and intracranial complications.
On the second topic I have this to say:

Obliteration of the frontal sinus should be considered after a

second operation, a so-called "revision", has failed. A revision is

usually a hunt for mistakes in the first operation. Re-operations,
euphoneously called "revisions", should not continue indefinitely.
Dr. Schall quotes the case of a boy who had 17 operations. Natur

ally, these were not done by him.

The term "obliterating operation" is often a misnomer, espe
cially when applied to the Killian type of operation because this has the
mean habit of not obliterating. The frontal sinus operation for
chronic suppuration is still a gamble as to a successful result.

The method of obliterating the frontal sinus which appeals to

me is, as follows:

The basic idea goes back to my experience with osteomyelitis
of the frontal sinus and the frontal bone. The technique of the

operation is, as follows: Remove the whole of the anterior and

posterior walls of the frontal sinus. Leave the floor intact. Leave
the nasofrontal duct alone, or pack it with a gelatine sponge soaked

� in thrombin. Open the anterior ethmoidal cells, but not the posterior
cells unless the X-ray shows marked disease there.

Leave the inner half of the skin incision open so that all parts of
the sinus can be reached and packed, especially firm packing over the
nasofrontal duct and at the outer angle of the former sinus as pockets
are liable to form at these two places. Let the granulations from the
dura and the bone edges of the removed sinus walls work to the
surface and gradually obliterate the cavity of the former sinus. When
repeated packings by coaxing the granulations and the accompany
ing fibrous tissue have done their best to' obliterate the sinus cavity,
close the skin incision. Then, at an appropriate time, correct the

resulting deformity by an implant of a tantalum plate, or by a plastic
plate.

Should both sinuses be operated upon at the same time, the
inter sinus partition is no longer an obstacle to obliteration, as it is when
only one sinus is operated upon, and the skin and underlying muscular
tissue will lie flat against the dura and no packing is necessary-e-only
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firm pressure from the surgical dressing. There is more deformity, of

course, but this is corrected in the usual way.

The above method appeals to me as straightforward surgery.

In the cases of osteomyelitis of the frontal bone and the frontal
sinus which I have followed, the ethmoid cells were left for a further

operation, but as far as I know to date, an ethmoid operation in these
cases did not prove to be necessary. This seems to show that taking
care of the infection in the frontal sinus tcok care of the infection
in the ethmoid cells. It suggests that we may have been putting the
cart before the horse, that the frontal sinus infected the ethmoid
cells and not the other way round, as most of us have long supposed.

CHEMOTHERAPY

Each of the foregoing papers naturally takes up chemotherapy
and gives it due credit. Dr. Maxwell gives it a little too much. He
makes a headline statement when he says: "The lack of a definite
favorable response within 72 hours indicates inadequate therapy, and
should prompt complete re-evaluation, including bacterial culture".
The drawback to chemotherapy is that it often blurs the diagnosis of

beginning complications, and often leads to watchful waiting in re

sorting to surgery. At the Infirmary in Boston recently there have
been at least three cases where fulminating osteomyelitis steadily ad
vanced in spite of heroic chemotherapy.

Before chemotherapy the antigens of the blood and the phago
cites were alone on the job. Since the advent of chemotherapy we

have greater reason to use and appreciate the phrase "The Good
Earth", as moulds often hark back to the earth.

Dr. Goodale states that one of the first things to find out in
infection of the frontal sinus is the type of the bacteria causing it.
Dr. Maxwell gives the impression that a routine office culture is a

. bit of a chore. It shouldn't be. An office patient deserves as scien
tific treatment in this respect as a hospital patient.

Besides penicillin, we now have aureomycin and streptomycin.
Two of these and, at times, the three, are used together. With In
fluenza B. there is a potent antitoxin.

Davison has written a valuable paper on the subject of sensi

tivity. If a case does not respond promptly to the drug employed,
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the determination of the sensitivity of the causative bacteria to this

drug should be settled at once. This, I admit, is not an office pro
cedure. It is the most vital point in the use of chemotherapy. It
does away with the old method of trial and error. It is one of the
most important subjects dealt with in the papers just read. I almost
added, ((Would it not be useful if there were some such test for the
good and bad in human nature?"
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CHOICE OF TREATMENT IN CANCER OF THE LARYNX

Malignancy of the larynx presents a dual problem to the laryn
gologist: (1) diagnosis, and (2) treatment.

Diagnostic procedures, fortunately, are well defined and offer
no serious problem. However, once the diagnosis is established, the
choice of treatment is not clear-cut and places a heavy burden of

responsibility on the laryngologist. Shall it be surgery or radio

therapy, or possibly a combination of both? Which avenue will
provide the individual patient with greater safety and more assured

possibility of «cure"?

Before making a decision, the laryrigologist must weigh many
factors: size and location of the growth, site of its origin, the mobility
of the cords, degree of involvement and whether or not the glands of
the neck are involved. In addition to these physical and physiolog
ical factors, the laryngologist must also assay the emotional and
mental attitudes of the patient and his future means of earning a

living. Today, economic and social considerations must be regarded
fully as important as the physiological factors. The aim must be
not only the extirpation of the malignant growth but also the main
tenance of the patient as an entity in society, with his economic and
social responsibilities kept as normal as possible.

There was a time, some ten or fifteen years ago, when surgery
was recognized as the only treatment in eradicating laryngeal cancers.

But in those fifteen years, the science of radiotherapy has progressed
to a point where today it must be realized that surgery is no longer
the sole resort of the laryngologist. Trained radiotherapists are

From the Manhattan Eye, Ear and Throat Hospital, New York, N. Y.
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available. Accurate measurement of roentgen units are possible and
clinical methods of application of radiotherapy have been developed.

Today, laryngologists realize that radiotherapy, often in con

junction with surgery or alone, has materially added to the possible
"cures" of cancer of the larynx.

Present day methods of radiotherapy stem largely from Coutard's

protracted fractional dose technique of deep x-ray, and his pres
entation in 1922 of a series of cases of laryngeal cancer cured with
that type of therapy.

Basically, the principle is destruction of the growth with the
least possible damage to normal tissue. This is accomplished by
administering the treatment in fractional doses over a period of
time which ultimately delivers the desired effective dosage. The
end result is eradication of the growth without destruction of nor':'

mal tissues. To employ this technique effectively, it is essential to

realize the exact anatomical location of the lesion, its extent, and
the mode of spread in each instance. With these factors known, it
is possible for a trained radiotherapist to determine the total dose. to

be administered and select the method of application and the daily
dose. Careful periodic examinations of the area during and after

completion of therapy will disclose any evidence of possible re

currence.

Such a procedure obviously calls for the cooperative efforts of
the laryngologist, the radiologist and the pathologist. Each indi
vidual case must be regarded as an individual problem.

There are, however, certain general factors which can guide us

in choosing the selection of therapy. The site and origin of the

growth, its extent and the general 'physical conditions of the patient,
all play an important role. The microscopic structure of the growth
is a factor but not a decisive one. For instance-though lack, of
differentiation in an epithelioma is usually regarded as a sign of

radio-sensitivity, an undifferentiated but extensive and invasive epi
thelioma, is less radio-sensitive than a well differentiated one in the
same location, but which is smaller and papillary in character.

We treat our patients daily for a period of approximately six
weeks. Two lateral fields are employed and both are treated simul
taneously. The preliminary x-ray beam is centered over the site of
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the lesion. It is of the utmost importance to accurately localize each
field. The entire lesion, plus a margin of normal tissue around it,
must be included within the field of irradiation. The technique
generally employed is as follows:

200-KV, 18 to 25 Ma.

� to I-mm. cu. filtration
50 ern. TSD, daily dose beginning with 75r.,

increase to 100r.

The size of the fields vary, decreasing slightly. For example, if
we start with 6x8 cm., it will decrease to 6x6 and ultimately to

5x5 ern. A careful larynx examination, using laryngeal mirror, is
made daily. At the height of the reaction, treatment is either dis
continued for a few days or the daily dose is decreased. In our ex

perience, we have found that 6,000 to 8,000 roentgen units are

usually required to produce clinical cure of a squamous cell epi
thelioma.

The diseased tissues must be entirely included in the area which
is adequately irradiated. If that is not done, the process outside of
this zone, eg., cancer may progress in spite of satisfactory regression
of the adequately irradiated portion. Accurate placement of the
beams of radiation is of paramount importance. For this reason,

radiotherapy must be done by, or �nder t::he direct supervision of a

physician who has clinical judgment, radiotherapeutic experience and
is familiar not only with the technical part of radiotherapy but also
with the clinical behavior and anatomical location and extent of the
diseased process. The radiotherapist himself, must be able to examine
these anatomic structures in order to detect radiation changes and

adjust individual radiation doses accordingly.
The radiotherapist, treating laryngeal cancer, must specialize in

this field just as the surgeon must be trained and qualified in this
branch of surgery. He should be able to examine the larynx with a

head and laryngeal mirror.

First, to plan the course of therapy, choose the size of the portals
and dosage. In early carcinoma of the cord, very small fields are

irradiated to prevent unnecessary edema and late changes. On the
other hand, if one is dealing with a carcinoma arising in the epiglottis,
larger portals are chosen in order to include the channels of lymphatic
spread.



CANCER OF THE LARYNX 75

Secondly, it is important to examine the larynx at frequent in

.
tervals during the course of treatment, watching for edema and ex

pected pseudo-diphtheritic membrane. Very often the daily dose has
to be cut down or therapy has to be interrupted for a while and the

: size of the portal is gradually cut down as the lesion regresses.

Follow-up on the cases is also important to determine whether
observed edema is due to irradiation or a sign of residual disease.

Surgery occasionally follows radiotherapy. If proper irradiation is

given, there is little delay in healing when cases do become operable.

When the growth is observed early and is small, involving one

cord which is still freely movable, it may be removed by simply
biting it out with a cup forceps through a laryngoscope and fulgurat
ing the base with electric current as demonstrated by Le Jeune and
'New. This type growth is also responsive to rediotherapy. Irre

'spective of what type of treatment is employed, these cases must

be carefully followed so as to make certain that there is no future
recurrence.

When the growth is larger, involving one cord but not extend

ing into or across the anterior commissure, or not extending poste
riorly further than the vocal process with a freely movable cord and
no subglottic extension, laryngo-fissure is the operation of choice
which gives an 80 % cure. But here again, radiotherapy seems to

be as effective as surgery with as good a five .year cure rate.

Until a few years ago, I must admit to some skepticism about
the effectiveness of radiotherapy for these type cases. Approxi
mately ten years ago I examined three patients on whom I advised

.laryngo-fissure. All three refused and had radiotherapy instead.

Today, they are alive and well with practically normal voices. Sub
_ sequently, from my clinic at the Manhattan Eye, Ear and Throat
.Hospital, I referred a number of these early cases for radiotherapy .

. At the present time 33 such patients have been subjected to radio

therapy with the following results:

2 patien ts died of local persistence of the disease- (refused
surgery)

2 patients died of metastasis- (1 lung, 1 skull)
2 patients died of other causes- (circulatory)
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2 patients had persistence of the growth after radiotherapy and

subsequently underwent laryngectomies. They are alive and well
after 3 years.

Of these 33 cases-27 patients are living and well. Of these
one is over 11 years, one over 8 years, one over 10 years, one over 7

years, five over 4 years, five over 3 years, five over 2 years, three
over 1 year, 11 under 1 year.

For the past five years at the Manhattan Eye, Ear and Throat

Hospital, we have been trying to divide these early cordal cases equally
between radiotherapy and surgery for a comparative study of end
results, which I hope to report at a later date.

When the growth is in the posterior portion of the larynx or

where there is fixation of the cord or subglottic extension or involve
ment of the aryepiglottic fold or pyriform sinus, laryngectomy is the
treatment of choice, followed by x-ray therapy. In these cases,

laryngectomy gives a much higher clinical cure rate than roentgen
therapy.

In cancer of the epiglottis where the growth involves the tip,
provided it has not invaded the posterior half, the epiglottis may be
removed without disturbing the rest of the larynx, either anteriorly
through the neck or by suspension laryngoscopy. If the growth is a

papillary, exuberating, bulky one, which only slightly invades the
deeper tissues, it usually responds to x-ray therapy. These papillary
tumors and their cervical metastases are radio sensitive and the me

tastatic glands should be included in the field of irradiation for the
primary lesion.

On the other hand, where the growth tends to grow inward,
involving the posterior half of the epiglottis, the larynx should be
removed and x-ray therapy should follow.

Cancer of the ventricular band is not very common. The few
that have been seen in the past few years have done well with x-ray
therapy. In these cases, we believe that they should be treated

by x-ray and carefully watched. If there are signs of recurrence,

laryngectomy is advisable.

When the growth originates in the pyriform sinus, laryngec
tomy should be done at once, followed by x-ray therapy. Block dis
section should be used if the cervical glands are involved. X-ray
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therapy alone, has been practically useless in this type lesion. Where
the growth involves the aryepiglottic fold laryngectomy is the treat

ment of choice, although we have a few patients who refused surgery
and who were apparently cured by x-ray therapy. The closer this

type of lesion is to the epiglottis without extension toward the ary
tenoid, the more radio sensitive it seems to be.

Where there is extensive extrinsic involvement, such as in the
cases which we called inoperable in former years, I believe the treat

ment of choice should be a full course of x-ray followed by laryngec
tomy. Occasionally we are surprised to note how well these cases

respond to x-ray and how easy it is to remove the larynx afterward,
if necessary. In the past, when large fields and too intensive dosage
were used, it was almost impossible to differentiate the tissues of the
neck if a subsequent laryngectomy had to be performed. Today,
with the divided doses and small fields, it is a simple matter to remove

the larynx.
In clinical metastatic cervical lymph nodes, secondary to pri

mary lesions of the vocal cord or subglottic region, block dissection of
the cervical chain is indicated. When these metastatic nodes are

secondary to primary lesions of the epiglottis or false cords, x-ray
therapy is the preferred treatment. Our results with metastatic

nodes, secondary to carcinoma of the pyriform sinus or arytenoid,
have been poor with either surgery or x-ray therapy.

Every case must be carefully followed afterwards. If x-ray
therapy has been given and recurrence is observed, surgery can be
done at that time.

The above remarks are not intended as a complete classification
of laryngeal cancer and indications for therapy. They do, however,
represent some of our experiences at the Manhattan Eye, Ear and
Throat Hospital where we have been particularly fortunate in having
the services of Doctor Maurice Lenz and Doctor Clara O'Krainetz
who are both outstanding authorities in laryngeal radiotherapy.

Our experience, however, does emphasize the obvious advantages
of a complete classification of laryngeal tumors, with indications for

therapy for the guidance of all laryngologists. I do feel that our

Society should appoint a committee to study this need with a view
to formulating such a classification of laryngeal cancer as a guide to

therapy.
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DISCUSSION

Despite the fact that the individual case requires individual an

alysis and decision, such a classification would immeasurably aid the

laryngologist in reaching a decision which would offer his patient the
best chance for recovery and rehabilitation.

118 EAST 53RD ST.

PAUL H. HOLINGER, M.D.: Dr. Cunning's results and his criteria for de

termining types of therapy are of extreme interest, and while he has presented
many features which are well recognized and thoroughly accepted by members
of the Association, there are certain aspects that bear discussion.

In the first place, as far as more extensive lesions are concerned, I believe
we are all in agreement that choice of therapy has swung toward the surgical
side and these lesions are now being treated much more radically surgically than

they were a few years ago-more in line with the great works of Dr. McEnty,
Dr. Orton and others.

The question of the early lesions of the cord is the point of greatest con

troversy because these lesions are the lesions which are seen at the time the
patient has the greatest opportunity for complete cure.

Radical disease requires radical treatment. While it is true that X-ray
therapy is improving in its technic, it is certainly also true that there are certain

phases of this therapy which are still in the experimental stage, and not only
several years but ten, fifteen, or twenty-five years will be needed to determine
the eventual result of these cases.

Specifically, I would like to ask Dr. Cunning why the size of the field is cut

down as therapy progresses in early lesions of the cord; does this mean that the
disease in the periphery of the field is more sensitive to therapy than is the lesion
III the center of the field?

Secondly, the discussion and conclusions reached in the group of 33 patients
who were considered amenable to laryngo-fissure but who received irradiation
therapy should be reviewed. It is in this group that the greatest claims for
irradiation treatment are made. Excellent results are reported, and with our

own patients in this category treated by iradiation we, too, have had fair results,
but far from the results obtained surgically. Rapid notes taken as the paper
was being given indicate that Dr. Cunning's results in this group are far below
the surgical equivalent although he considers them to be equal. Thirty-three
patients received irradiation therapy who had lesions considered satisfactory for
laryngo-fissure. Only four of these are living who were treated five or more

years ago. Two have died of carcinoma, two of carcinoma metastases, two of
causes other than carcinoma, and in two additional cases persistence of the growth
necessitated laryngectomy. Of the 33 cases reported, 11 are still in only their
first post-irradiation year; by no criteria can these be called "cures." Thus, 6,
or roughly 20%, of the 33 cases have already demonstrated recurrence, and one

third of the cases have been followed less than a year. One is hardly justified
in lumping these cases together and indicating an 80% cure-rate even as a pre-
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liminary report and comparing it favorably with surgical statistics of an 80%
five-year cure-rate.

Another statement made was that laryngectomy following recurrence after
irradiation will give adequate or satisfactory results. From our experience we

cannot feel that laryngectomy following X-ray therapy for early lesions gives
as satisfactory a result as does primary laryngo-fissure or laryngectomy for these
same patients.

There is no question but that X-ray therapy of early lesions is improving
and is followed in many cases by brilliant results. But, to avoid confusion, I
believe greater stress should be laid on the fact that this is merely a preliminary
report of these cases.

LOUIS H. CLERF, M.D.: I am greatly interested in Dr. Cunning's presenta
tion and I am in accord with many of his statements. When he discusses the
abilities of the radiologist and the surgeon he is referring to something which
obviously must vary with individuals and clinics. His radiologist is far better
than the average good radiologist in this country. We can say the same about
surgeons too, for oftentimes the ability of the surgeon determines what plan of
therapy shall be carried out.

I have been associated with two clinics where one sees much laryngeal car

cinoma. In one clinic irradiation is practically the rule. In the other the radio
logist prefers to have surgery used unless there is some contraindication. He
believes that surgery gives better results than irradiation.

With regard to extensive lesions with metastasis to deep cervical nodes, I am

convinced that radical surgery still gives better results than irradiation alone.
I am not concerned in this discussion about the patient's voice. To me that is of
little consequence. I am interested to know whether he IS alive and free from
carcinoma five years after the treatment is completed. I am not intrested in
three year cures.

Our experience with epiglottic lesions has been very satisfactory. I would
rather do an epiglottic lesion than one in the pyriform sinus or post-cricoidal
area. Radical surgery is required but this is better than palliation.

Dr. Cunning believes we should irradiate first and practice surgery later if

necessary. I have had considerable experience with post-irradiation surgery. I
have found it difficult to recognize recurrences early in a post-irradiation case.

The disease usually is extensive and we often find that our surgical efforts are

inadequate. I prefer to do surgery first and follow with irradiation. Frankly
I am using very little irradiation. Even in laryngectomized cases I prefer not to

use irradiation. I have seen a number of cases of'metastases occurring after

therapy and the case then is a difficult problem.
GABRIEL TUCKER, M.D.: Gentlemen, choice of treatment in cancer of

the larynx is the most important decision after the diagnosis has been established.
The conscientious laryngologists hope to save the life of the patient and to preserve
the larynx if possible, so that the patient may have a good voice and the pro
tective function of the larynx will be maintained. All of us who are doing surgery
of the larynx hope to accomplish this without too great suffering, disability, and
discomfort of the patient.'

I, like Dr. Cunning, some ten years ago tried irradiation in intrinsic cancer

of the larynx. A number of early cases, grades one and two of squamous cell
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carcinoma were turned over to roentgenologists whom I considered the most

competent to be found. They very kindly co-operated in the matter of adequate
screening. The size of the field cross fire irradiation was according to the approved
technique. Maximum total small daily dosage was used. The results of this

group of cases were about 25% cure or freedom from cancer over a 5 year period.
The good results occurred with patients over 65 years of age. In the younger
groups, recurrence of the cancer with total laryngectomy and finally mediastinal
extension and death from cancer was the rule. Irradiation treatment, I believe,
has a definite place in extrinsic carcinoma of the larynx and pharynx. Palliation
is otherwise and in some cases five year freedom from cancer was obtained.

I should like to ask, Dr. Cunning, if many of his favorable results occurred
ill the old age group.

THOMAS C. GALLOWAY, M.D.: We have had experience that made us feel
that too much use has been made of statistics of an incomplete period. Statistics
are published, including my three year cases, two year cases, and then the treat

ment purportedly is changed and a new series of statistics which themselves are

incomplete are reported. That is a dangerous way of thinking.
It is well to record that Coutard's original series of 1931, reporting 26 per

cent five-year cures had subsequently to be modified, reporting that one third of
the reported cures had recurrences and I think we should even raise the question
whether a five-year period is sufficient in these cases.

I think we will agree that Dr. Cunning has given us a clear and a very good
outline, with most of which we will agree.

It will also be a matter of the ability of the surgeon and the competency
of the radiologist, which, after all, will determine the reference of the case.

M. C. MYERSON, M.D.: Mr. Chairman, Members and Gentlemen and Guests,
the preceding speakers have covered the subject so well there is very little left for
me to add, but there is one thing that occurs to me and that is that, when a

physician or surgeon treats a patient for any condition, it behooves him to do
the best by that patient from the standpoint of the suffering and discomfort he
will have to take as a result of his treatment.

Those of us who see carcinoma of the larynx and a lot of it, know what
x-ray therapy means, and those of us who 40 laryngofissures know that a caudal
cancer can be removed in 15 -20 minutes easily, leaving a patient with a very
good voice and a very high percentage basis for future cure without the dis
comfort and the pain and the ulceration of his skin and the hazards of x-ray
therapy.

DANIEL S. CUNNING, M.D. (closing): I anticipated a rather explosive dis
cussion and find my expectations were fully warranted.

Although the five year cures have been few in number, I do believe that
x-ray therapy in early cordal lesions should be given a fair trial.

Doctor Tucker has asked the age of the patients that have responded to

this type of therapy. I am sorry to say that I cannot, at this time, give the
exact ages but I feel safe in saying that I do not believe one is over sixty five.

Doctor Galloway's statement that "We can never be sure that cancer is
entirely out of the system," reminded me so well of a laryngectomy done in the
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year 1926 at the Manhattan Eye, Ear and Throat Hospital. The patient died,
seventeen years later, due to metastases to the lung.

Though we can boast of only four, five year cures, there are several that
we have watched for the past three and four years and which I plan to report
to you when they have reached the five year classification.

Being a surgeon myself and well aware of the results of the institution of
this type of therapy, I can only say that I wish to be honest and fair and give
the x-ray therapy a chance.



REMOVAL OF CARCINOMA OF THE LARYNX WITH

IMMEDIATE SKIN GRAFT FOR REPAIR

FREDERICK A. FIG!, M.D.

ROCHESTER, MINN.

In the treatment of malignant tumors of the larynx, the primary
objective must always be to eradicate the neoplasm. Preservation

of laryngeal function, maintenance of a normal respiratory tract

and shortening of the period of healing, and incidentally of hospital
ization, are matters of secondary consideration. Frequently, the
most extensive surgical procedures feasible are required in order to

completely remove cancer in this situation, but laryngectomy should
never be performed when a more conservative type of operation will
suffice. Moreover, when sacrifice of the larynx is necessary, it seems

only rational to avoid any possibility of too limited excision and to

carry out as wide a removal as is consistent with the pathologic con

dition and with satisfactory repair, rather than to temporize with
such procedures as subperichondrial resection, as has been advocated
in some quarters.

Immediate skin grafting to restore the lining of the larynx fol

lowing removal of carcinoma of this' structure was carried out in a

small group of carefully selected cases. The purpose of the procedure
was to effect removal of the malignant process by means of a more

conservative type of operation than would have been required other
wise, and to facilitate healing. The lesion in each of the three patients
treated in this manner was of such extent that laryngectomy would
have been the only surgical alternative. In each instance the skin

graft took perfectly, and healing was hastened considerably. The

patients have now been free from evidence of malignancy for periods
of one year, two years and four months, and two years, respectively,
the airway is unobstructed and intact, and the voice ranges from
very hoarse to almost normal.
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Fig. I.-Left hemilaryngectomy (case 2). The two laryngeal forceps
are grasping the anterior border of the left side of the larynx, which is being
removed.

The field of usefulness of laryngofissure has expanded consider
ably during the past few decades, and the attitude of some eminent

laryngologists that the operation should be limited to cases of early
laryngeal cancer has changed completely. The operation has been
made increasingly radical by supplementing sharp excision with elec
tnocoagulation and by sacrificing more and more of the alae of the

thyroid cartilage. Not infrequently the operation amounts to hemi
laryngectomy, except that the continuity of the cricoid cartilage is
not disturbed.

The extent of malignant tissue removable through a laryrigo
fis�;ure varies greatly, depending on the situation of the involvement,
its nature, activity, extent, and previous therapy. It varies also with
the training and experience of the physician. Generally, wider ex

perience has demonstrated the feasibility of removing through a

laryngofissure many malignant tumors of moderate activity or low
grade, for which laryngectomy was previously performed. On the
other hand, increasing experience has in some instances shown the

necessity of wider removal of more active growths, particularly when
there has been an associated inflammatory process, or the tumor was

recurring.
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The serious responsibility of deciding between conservative and
radical therapy for malignant tumors of the larynx is borne entirely
too lightly by some laryngologists. The plfysi-C�fl:l1. should attempt to

place himself in the position of the patient so- .afflicted and consider
the drastic change in his mode of life that-.total laryngectomy will
entail. The criteria applied by different lary�g610gisq, i� determin

ing when laryngofissure will no longer suffice for adequate removal
of a malignant neoplasm and laryngectomy is advisable.tvary greatly.
Some surgeons perform thyrotomy only for freely movable lesions
limited to the midportion of one vocal cord and recommend removal
of the larynx when the carcinoma extends across the anterior com

missure and involves the false cords or ventricle or when there is
extension onto an arytenoid. Others remove through a thyrotomy
a high percentage of lesions of this type even when there is limited
mobility, providing the tumor is not highly malignant. In spite of
this difference, the percentage of five-year survivals following the

operation reported by experienced laryngologists shows remarkably
little variation.

It frequently is impossible to determine definitely by clinical
examination the limits of a malignant tumor of the larynx, and
because of this it has for a number of years been the practice of my
colleagues and myself to defer a decision concerning the surgical
procedure necessary for its removal until direct inspection is made

through a laryngofissure. Exploration of this type is advisable in
all cases in which the growth is not well defined. Often it is possible
to remove through this approach lesions that on indirect examination

appeared to require laryngectomy. If direct inspection through the
thyrotomy shows that the tumor is too extensive for removal by this
route, laryngeal forceps are applied' to the margins of the divided

thyroid cartilage and laryngectomy is proceeded with.

In an effort to extend the limits of local resection for malignant
laryngeal tumors without complete removal of the larynx, a few
basic principles of plastic surgery have been applied. Among these
is the precept that appreciable loss of surface covering or of the
lining of a viscus must be restored in order to secure prompt and
satisfactory healing and to obviate contracture; also, that a skin
graft should not be used to cover a defect unless there is reasonable
assurance that the pathologic process responsible for the loss has been
completely eradicated. In addition, lessons learned in treating cic-
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Fig. 2.-Larynx viewed from same angle (case 2) following herni
laryngectomy.

atricial stenosis of the larynx by excision and skin graft have proved
helpful in these cases.

The use of free skin grafts for restoring the lining of the larynx
in cases of cicatricial laryngeal stenosis was introduced in 1930.
Since then the procedure has been rather widely employed for this

purpose, and numerous reports in the literature record almost uni

formly satisfactory results. The operation consists essentially in

re-creating a laryngeal lumen of adequate diameter by excising the

stenosing scar together with any cartilaginous thickening, which

may be a factor, inserting a moderately thin skin graft, and after the

graft takes, keeping a dilator in place continuously until the graft
loses its tendency to shrink. The skin graft should be cut sufficiently
thin so that hair follicles will not be transplanted with it, and is

preferably secured from a non-hair-bearing surface. It is held in
the laryngeal wound by wrapping it about a stent of sponge rubber,
which in turn is securely anchored in position by transfixing it and
the laryngeal wound and soft tissues of the anterior portion of the
neck with stainless steel wires. On the ninth to twelfth postoperative
day the patient is anesthetized intravenously with pentothal sodium

following thorough cocainization of the pharynx and upper part of
the larynx, the larynx is exposed by suspension laryngoscopy, and
the sponge rubber stent is removed through the mouth. At the same

time an elastic or plastic dilator is placed in the larynx and left for
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several weeks or months) depending on the tendency of the graft
to shrink.

This procedure has at times been carried out in cases of cicatricial
stenosis resulting from removal of cancer involving both sides of the

larynx after complete healing of the wound has occurred. However,
as far as I am aware, excision of laryngeal carcinoma has not pre
viously been followed by immediate skin grafting of the wound.
When a graft is applied at the same operation, the surgeon must,
as has already been noted, be reasonably certain that the tumor has
been completely removed. Such assurance can be gained only by
careful consideration of the history, study of the lesion by indirect,
and if necessary, direct laryngoscopy, critical inspection through an

exploratory thyrotomy, and detailed microscopic examination by a

competent pathologist. Careful check of fresh frozen sections of
the peripheral portions of the tumor at the time of exploration assists

greatly in determining accurately the limits of the growth. Judicious
selection of cases is essential when immediate skin grafting is to be
carried out following removal of epithelioma of the cutaneous sur

face. It is even more important in patients with laryngeal involve
ment because of the more serious possibilities, and the greater diffi

culty of accurate postoperative observation.

Healing usually takes place within -;, few weeks after removal
of even a rather large epithelioma of the larynx through a thyrotomy.
This occurs in spite of thorough electrocoagulation of the wound,
although the healing process may be delayed for some weeks or

months by the development of a granuloma or a sequestrum of car

tilage. The same is true after hemilaryngectomy, except that more

time is likely to be required. When an excessive amount of the ala
of the thyroid cartilage on one side is taken away and removal of the
soft tissue extends well beyond the midline, collapse of the laryngeal
wall and cicatricial stenosis may result. In addition, there often is

persistent edema of the aryepiglottic fold or ventricular band, espe
cially if perichondritis is present. This edema often lasts a year or

more and may necessitate wearing the tracheal cannula throughout
this period.

When skin grafting was done immediately after removal of the
carcinoma, cicatricial stenosis was obviated, and in the two cases in
which most of one ala of the thyroid cartilage was removed, there
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Fig. 3.-Skin graft wrapped about stent ready for insertion.

was no tendency for the laryngeal wall to collapse. In one of these
two cases much less edema of the introitus of the larynx developed
than usually occurs after such wide sacrifice of tissue, but in the
other case a good deal of edema developed. The former patient, in
whom a hemilaryngectomy was carried out, was decannulated on

the twentieth postoperative day. He was breathing freely, and had
a good, although hoarse voice, at the time of dismissal on the twenty
fourth day. The other two patients on whom early skin grafting
was performed went home wearing a tracheotomy tube. In one of
.these the cannula was removed on his return to the Mayo Clinic
about two and one-half months following the operation, the tracheal
fistula closing spontaneously. In the third patient the anterior third
of the left vocal cord, the anterior half of the right cord, the entire
ventricle on both sides, and the anterior portion of both ventricular
bands were removed, also approximately the anterior third of both
thyroid alae. Because of this extensive sacrifice of tissue, severe

laryngeal stenosis was anticipated, and an iodoform gauze pack was

inserted to keep the incision open, actual insertion of the skin graft
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being delayed until the twenty-first postoperative day. A plastic
dilator was used in this case subsequently, and was worn for two

and one-half months. Closure of the laryngeal fistula was not per
formed until nine months following the original operation because

multiple small benign papillary growths developed in the posterior
part of the larynx, and necessitated electrocoagulation through the
laryngeal stoma on two occasions. When this patient was last ob
served two years after the initial operation, there was no evidence
of recurrence of the neoplasm, the airway was free, and the patient
had a good voice.

In using skin grafts to reline the larynx the possibility of trans

planting hair follicles along with the graft must be borne in mind.

However, this hazard is readily obviated by cutting the graft thin
enough to avoid transplantation of hair follicles, and by utilizing a

non-hair-bearing area as a donor site. Another disadvantage that
occurs infrequently, but which at times causes considerable difficulty
and annoyance, is the accumulation of sebaceous secretion and tena

cious mucus on the surface of the skin graft, with the subsequent
formation of foul crusts. The ozena resulting from this may be

bitterly complained of by the patient. The liberal internal use of
iodides, combined with frequent spraying of the larynx with saline
solution and with oily preparations, generally is effective in com

bating the condition. Infrequently, removal of the crusts with
laryngeal forceps is necessary (Figs. 1, 2, 3, 4 and 5).

REPORT OF CASES

CASE I.-A man, aged 57 years, a storekeeper, came in on Janu
ary 16, 1948, for consideration of progressive hoarseness of three

years' duration. This had been much more pronounced for the past
two months, and during the latter period he had experienced severe

choking spells lasting from ten to fifteen minutes. His general
health had been good, except for a recent attack of pneumonia.
Examination revealed an obviously malignant lesion involving and

fixing the left side of the larynx. There was no respiratory em

barrassment, and no enlargement of the regional lymph nodes could
be made out. On January 22, 1948, suspension laryngoscopy was

carried out with the patient under intravenous pentothal sodium
anesthesia for more detailed examination and biopsy. This showed
the lesion involving the entire length of the left vocal cord, and
the ventricular band, and producing considerable fixation. Tissue
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Fig. 4.-Stent supporting skin graft In laryngeal wound.

removed for microscopic study showed squamous cell epithelioma,
grade 2 (Broders' method). Exploration of the tumor through a

thyrotomy was advised, although it was anticipated that a laryngec
tomy would be necessary.

Two days later, using cervcial block anesthesia; the epithelioma
of the larynx was explored through a thyrotomy. The growth in
volved the entire left vocal cord, the ventricle, and most of the
ventricular band on this side, and was extending into the underlying
muscle. Wide excision was carried out, removing most of the left
ala of the thyroid cartilage along with the lesion, the procedure
amounting to a hemilaryngectomy, except for the intact cricoid.
The trachea was then opened, and after changing gloves, a mod

erately thin dermatome graft was removed from a hair-free area on

the anterior abdominal wall. This graft was used to line the laryn
geal wound, being applied about a sponge rubber mold, which was

anchored in place by transfixing it together with the soft tissues of
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the neck and the laryngeal wall of the opposite side with stainless
steel wires. The ends of the wires were twisted together over the

gauze dressing on the front of the neck, after closure of the neck
wound. The procedure was much the same as that carried out in
cases of severe cicatricial stenosis of the larynx in which excision of
the stenosing scarring and relining of the airway with a skin graft
are required.

The patient's postoperative course was not remarkable. There
was no undue local reaction. On the third day after the operation
the temperature rose to 101.80 F., then gradually subsided. On
the tenth postoperative day the portion of the neck wound above
the tracheotomy was healed, and using the suspension laryngoscope
the sponge rubber stent supporting the skin graft was removed

through the mouth. The skin graft lining the left side of the larynx
had taken completely. The tracheal cannula was removed ten days
later, and the patient returned home on the twenty-fourth post
operative day. At that time the larynx was in excellent condition,
considering the extent of the operative procedure. There was much
less edema than one would expect; the breathing space was ample,
and the patient was able to talk aloud. Subsequent observation of
this patient's larynx has been carried out at. intervals of a few

months, the last examination having been made on May 10, 1950.
This was a little more than two years and four months following
operation. At no time has there been evidence of recurrence of the

malignant process, and the skin graft has given no trouble (Fig. 6).

CASE 2.-A man, 56 years of age, was referred by his home

physician on May 30, 1949, because of progressively increasing
hoarseness of eight months' duration. His general health had been
good, and he had received no treatment for his throat condition.
Indirect laryngeal examination revealed what appeared to be an

epithelioma involving the entire length of the left vocal cord, and

producing moderate limitation of motion. There was no palpable
enlargement of the regional lymph nodes. General physical exam

ination otherwise revealed no significant changes. Using indirect

laryngoscopy and local applications of 10 per cent cocaine solution
for anesthesia, tissue was removed from the lesion of the larynx in
the office. Microscopic examination showed the growth to be a

grade 2 squamous cell epithelioma. Exploration through a laryngo-
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fissure was advised, although it was anticipated that a laryngectomy
would be necessary.

The exploratory procedure was carried out on June 2, 1949,
using regional (cervical block) anesthesia. Direct inspection of the

growth thus afforded showed the malignant process involving the
entire length of the left vocal cord and the floor of the ventricle,
and extending into the ventricular band anteriorly. Grossly, the

neoplasm looked more active than grade 2 squamous cell epithelioma,
as it had been reported. There was only limited mobility, and the

advisability of performing laryngectomy was seriously considered.
However, it appeared that adequate removal could be effected by
means of a hemilaryngectomy, and this was carried out after the
trachea had been opened. Almost the entire left ala of the thyroid
cartilage was removed, along with the growth. Immediately follow
ing this the wound was lined with a moderately thin dermatome graft
removed from the right lateral abdominal wall. The growth was
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supported by a sponge rubber stent, which in turn was anchored in

place by means of stainless steel wires.

The patient's convalescence was uneventful. On the eleventh

postoperative day the 'stent supporting the graft was removed through
the mouth, using suspension laryngoscopy. At that time there was

so much edema of the left arytenoid and aryepiglottic fold that only
a portion of the skin graft could be visualized and the extent of the
"take" could not be determined. The patient was sent home with
the tracheal cannula in place on the eighteenth day following the

hemilaryngectomy. He returned for observation a little less than two

months later. He looked well generally. Indirect laryngoscopy showed
some persistent edema of the left side of the introitus of the larynx,
but no evidence of recurring epithelioma could be made out. Sus

pension laryngoscopy on August 16, 1949, showed no neoplasm pres
ent, and the skin graft was in excellent condition. The right
arytenoid was quite freely movable. The airway was wide open.
The tracheal cannula was removed, the tracheal fistula closing spon-
taneously within two days (Fig. 7).

.

CASE 3.-A man, 42 years of age, was referred for considera
tion on April 19, 1948, by his local laryngologist, who had discov
ered a growth in the patient's larynx. Indirect laryngoscopy re

vealed an ulcerated lesion involving approximately the anterior third
of both vocal cords and the anterior commissure without apparent
fixation. A biopsy performed in the office using local anesthesia
and indirect laryngoscopy revealed grade 2 squamous cell epithelioma.

Exploration through a laryngofissure was carried out on April
29, 1948, using regional anesthesia. This was done without opening
into the growth. The tumor was found to be much more extensive
than it had appeared on indirect examination. It involved the an

terior third of the left vocal cord and the anterior half of the right
cord, and extended so far posteriorly in both ventricles that removal
necessitated sacrifice of tissue almost back to the vocal process on

both sides. Because of the depth of the involvement, the anterior
third of the ala of the thyroid cartilage on both sides was removed.
The tumor presented a papillary structure and was multicentric,
there being numerous small papillary lesions extending well poste
riorly on both vocal cords, in the ventricles and on the right ventric
ular band beyond the main mass. These were thoroughly electro

coagulated. After the trachea had been opened, the laryngeal wound
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Fig. 6._:._View of larynx about two years following hemilaryngectomy
and immediate skin graft (case 1).

Fig. 7.-View of larynx two and one-half months following hemi
laryngectomy and immediate skin graft (case 2).

was packed open with greased iodoform gauze, for it was appre
ciated that marked cicatricial stenosis of the larynx would almost

certainly develop as healing occurred. It was anticipated that relin

ing the larynx with a skin graft after some months would be neces

sary, and that retention of the tracheal cannula in the meantime
would be required.

Postoperatively so little local reaction developed that it was de
cided to lirie the laryngeal wound with a skin graft, rather than
wait for stenosis to take place, and then correct the condition sec

ondarily. Accordingly, on the twenty-first postoperative day, the
iodoform gauze pack was removed, the granulations were curetted

away, the wound was dusted with penicillin-sulfanilamide powder,
and a moderately thin skin graft was applied about a sponge rubber
stent as in the previous cases.

On removal of the stent nine days later, the graft had taken
perfectly. A plastic obturator was fitted, and the patient returned
home on the thirty-fifth day following removal of the laryngeal
carcinoma. He returned for observation a little more than two

months later, at which time examination showed multiple small papil
lary growths on the posterior portion of the left vocal cord and the
left arytenoid. Microscopically these showed no malignant change,
but thorough electrocoagulation was carried out through the lar-
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yngostomy. Repetition of this procedure was again necessary on the

patient's return two and one-half months later. Further observation
on February 3, 1949, a little more than nine months after the initial

operative procedure, showed no evidence of recurrence of the neo

plasm, and the airway was ample. Accordingly, plastic closure of
the laryngeal fistula was carried out. Subsequent observation has
shown no recurrence of the laryngeal pathologic change, the last
observation being two years following the initial operation. The

patient is in excellent general health, has a good voice, and is working
right along.

CONCLUSIONS

Three cases have been reported in which rather extensive malig
nant tumors of the larynx were removed by hemilaryngectomy fol
lowed by immediate skin grafting for repair. The lesions were of
such extent that laryngectomy would have been indicated had skin
grafting not been carried out. The period of time following removal
of the malignant process is too brief to warrant a statement con

cerning control of the disease; however, the progress of the patients
to date well justifies further trial of the procedure.

MAYO CLINIC.

DISCUSSION

GABRIEL TUCKER, M.D.: Gentlemen, I am very much interested in Dr.

Figi's presentation, particularly to know of his experiences in the conservative
treatment of Laryngeal Carcinoma. The importance of tracheotomy in the con

servative treatment of carcinoma of the larynx cannot be overemphasized. Tra

cheotomy places the larynx at rest where the extent of the lesion is uncertain.

Inflammatory changes will rapidly subside, The lesion can be visualized both
above, by direct examination and retrograde by the use of a right angle telescope.
The extent of the lesion can in this way be very accurately determined before
the larynx is opened.

The medium thyrotomy approach following tracheotomy gives a wide ex

posure of the interior of the larynx. By extending the incision upward, the·
pre-epoglotic space may be examined and the epiglotis removed. This gives an

adequate exposure where only the laryngeal surface of the epiglotis is involved.
If three of four days are allowed to intervene between the time of the tracheo
otomy and medium thyrotomy, the patient will not develop emphysema if a pack
has been used around the tracheotomy tube. It seems to me that the term

medium thyrotomy is preferable to Laryngofissure.

I : have had no experience with skin grafting, but I always attempt to ap
pr<:j"j(ima'te the cut margins of the mucous membrane surrounding the excised
area, In this "Way, by pulling the edges together, I have been very successful in
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securing epithelialization without too much scared tissue in the larynx. should
like to emphasize the value of conservative adequate surgery by the mediam

thyrotomy approach because the protective function of the larynx is preserved.

I wish to thank Dr. Figi for his beautiful and instructive presentation.

FREDERICK A. FIGI, M.D. (closing): As Dr. Tucker states, retrograde ex

amination through a tracheotomy. discloses
-.

much more about the extent of
malignant laryngeal involvement than would otherwise be possible. However,
rather than do a two-stage surgical procedure, such as this sort of examination
would necessitate, I prefer to db thyrotomy and thus secure a direct view of the
laryngeal lesion from all angles. This enables me to determine accurately the
extent of the lesion, so that removal can proceed immediately.

In the treatment of carcinoma of the supraglottic portions of the larynx,
and particularly the epiglottis, I prefer to employ suspension laryngoscopy. Laryn
geal suspension is carried out with the use of the Lynch apparatus; if indicated,
tracheotomy is done at the same time. In many instances, thorough electro
coagulation of the tumor can be effected at the same sitting. There is now a

fairly large group of patients from whom we have removed such lesions in a

single stage, and the percentage of successes in this group is even higher than it
is in the case of carcinomas removed by thyrotomy.



REHABILITATION OF THE LARYNGECTOMIZED

PATIENT

LERoy A. SCHALL, M.D.

BOSTON, MASS.

(Motion Picture with Sound)

The picture that I wish to present to you was not produced for such an

audience as you. It was produced for that vast army of physicians who have had
no experience with laryngectomized patients and particularly no experience in
the rehabilitation of these patients .

. For about ten years I have been interested in the esophageal voice as one

means of rehabilitating laryngectomized patients. The esophageal voice is not

anything new. In the transactions of this Association of 1892 there is an account

by Dr. Solis Cohen about Daniel Hickey, the first successful laryngectomy per
formed in America. Daniel Hickey developed a good esophageal voice and was

demonstrated before the British Medical Association in 1894.

What we have to present is merely our method of teaching these patients
to talk again. We have been particularly fortunate in our teachers. My first
teacher was a patient of mine, Willard White, whom. with crude methods we

taught to speak, and now I am happy to say he does this work for Dr. Green at

the Hospital for Speech Disorders, the National Hospital for Speech Disorders of
New York City. Our present teacher was a teacher whose occupation was lan
guage correction at one of our private schools, who over five years ago had to have
a total laryngectomy, and now through outside agencies I have funds so that
she is a full time teacher of speech at our hospital.

During the past year she has had over 102 patients, and this year up to the
first of the month she has had 47 patients.

These patients have come from all centers in the United States and Europe.
Many of them have gone as long as eight years without any attempt at teaching
them to speak. It has been our experience the sooner we can start them on their
voice lessons, pre-operatively preferably, the better it is. If we get them pre
operatively, we have had them talking in eight days. If they are extrovert they
do well. If they are introvert they have no necessity and no incentive to speak,
then it is a long drawn out process, but most of our patients that we get before
operation, have their lessons while they are convalescing and they are talking
before they leave the hospital.

We have sacrificed some scientific accuracy for simplicity and I hope you as

a critical audience will forgive that sacrifice 'of some scientific accuracy.

We do not make any charge for our lessons and we subsidize this teacher.
We make no charge and it is free for anyone that wants to come.

(Showing of motion picture)



THE SURGICAL CORRECTION OF CICATRICIAL STENOSIS

OF THE LARYNX

FLETCHER D. WOODWARD, M.D.

CHARLOTTESVILLE, VA.

The treatment of cicatricial stenosis of the larynx has always
been a difficult problem, and still taxes the ingenuity of the laryngeal
surgeon. However, as time has gone on, the principles of treatment

have been evolved to such an extent that one accepts such a case today
with less trepidation than formerly.

The number of such cases is less, although their severity is often
greater. This reduction in number is largely due to the efficiency of
medical prevention and treatment of diphtheria and syphilis, to im

provements in radiation technic, to the dissemination of Chevalier
Jackson's repeated warnings against high tracheotomy, and to the
better diagnosis and treatment of infectious processes of the

larynx with the antibiotics. The increase in severity is largely due to

trauma, incident to high speed transportation and war wounds and,
occasionally, to surgical procedures. The widespread use of intra
tracheal anesthesia, especially in the hands of unskilled anesthetists,
may be a factor in the production of such cases in the future.

Repeated dilatation, both peroral and retrograde, with various

types of dilators, the use of rubber tubes attached to the tracheotomy
tube, and the Jackson core molds have cured many cases. But these
methods all require much time and patience on behalf of surgeon, and
time and discomfort for the patient; and they present quite an eco

nomic problem, especially for those patients who live some distance

away. Jackson, Foster, Jesberg, and others have reported many
successful cures by these methods.

The open approach with the insertion of an indwelling rubber
tube was popularized by von Schmiegelow, and many severe cases

have been successfully treated in this manner. Refinements in the
open approach technic, especially when combined with skin grafting
and the use of an acrylic resin mold, have been made by Arbuckle,
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Le Jeune, Figi, Erich, and Looper, who also used the hyoid bone
itself as a graft, in order to gain additional space in certain cases.

I have never been quite satisfied with any of these methods.
There was always something to be desired, either in the method, my
ability, or both. In repeated bouginage, the unsatisfactory features
were: the time required, the patient's discomfort, and the economic

problem. In the use of the rubber indwelling tube, the undesirable
features were frequently: the secretion and odor from irritation,
the formation of granulation tissue, and the subsequent alteration

" in the length and diameter of the tube. In skin grafting, there was

the necessity of maintaining a large stoma, the removal of the stent,
the difficulty of getting an impression for the acrylic resin mold, and

finally the plastic operation required to close the stoma after an

adequate airway had been obtained. (For those who prefer this
method, I would like to mention that the impression compound called
"Sonotone Mix," prepared by the Sonotone Company for making
ear molds, has been most satisfactory and superior to dental com

pound) .

For these reasons, I made an effort to combine certain features
of each method for clinical trial. Desiring a nonirritating tube
rather than a solid mold, I had the larger sized O'Dwyer intubation
tubes duplicated in an acrylic resin, and, following the suggestion
of Robb, barium powder was incorporated in the plastic to make
them radiopaque. Holes were drilled in the lower end, middle, and

upper end, for the insertion of tantalum or steel fixation wires and
traction sutures if desired. These tubes have the proper shape, are

nonirritating, will not change shape, can be trimmed at the operat
ing table with the motor-driven sa-w:, can be removed perorally, are

radiopaque, and can be used, if desired, according to the core mold
technic of Chevalier Jackson. The lumen is sufficiently large to

permit breathing and speech; and if the tube should become dis

lodged and pass below the tracheal cannula, an adequate airway will
"

be furnished through and around the tube.

Since the stenotic area in many cases is not extensive, sharp
submucous dissection of the cicatricial area was substituted for skin

grafting, and experience has shown that epithelization takes place
rapidly enough to prevent contracture. This obviates an operation
for the removal" of the stent and, finally, one for plastic closure of
the necessarily large stoma.
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When there was a loss of the cartilaginous framework, a free

graft from the central area of the hyoid bone was employed between
the separated alae of the thyroid cartilage. This graft seemed well
suited by its shape and nature, and was readily obtained and main
tained in its new position by chromic gut suture.

This one-stage method has now been employed successfully in

four cases. It requires a short period of hospitalization. The patient
can return home for six months-as is required in some cases-and
follow his vocation, can breathe fairly well naturally, can talk, and
is- comfortable. Finally, the tube can be removed perorally, and the
small tracheotomy opening will either close spontaneously or can be
closed by a very simple plastic procedure under local anesthesia, after
an adequate lumen has been obtained.

The degree and extent of the stenosis can be determined quite
accurately by mirror and direct laryngoscopy, by lateral neck roent

genograms occasionally with iodized oil, by tomography, and finally
by inspection from below by retrograde tracheoscopy with the open
tube, or by the nasopharyngoscope introduced through the tracheal
opening.

If the stenosis is due to tuberculosis or cancer, one must be sure

that the disease is arrested, before operating. In traumatic cases, a

bilateral recurrent nerve paralysis is possible, and may require an

arytenoidectomy subsequently, unless an adequate glottic airway can

be obtained at the primary operation in addition to an adequate
laryngeal airway. Finally, in cases due to a recent high tracheotomy,
merely lowering the tracheal tube to a new position may be suf
ficient to restore an adequate lumen.

The operation is carried out under local and sodium pentothal
anesthesia. The thyroid cartilage and, if necessary, the cricoid and
upper trachea are opened in the mid line. A motor-driven saw is

frequently required for this step. The cicatricial tissue is removed
by sharp dissection, and the mucosa is preserved as much as possible.
If there has been no loss of cartilage, a graft is unnecessary. A suit
ably sized mold is selected, trimmed to fit as well as possible, and its
position maintained by relatively stiff tantalum or steel dental wire.
This wire is passed through the holes in the mold, knotted once, and
its free ends passed through the thyroid cartilages; they are then
bent down close to the cartilage and remain In this subcutaneous
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position. This prevents the mold from passing down the trachea,
yet these ends will trail when the mold is removed perorally.

If the continuity of the cricoid ring has been destroyed, it
should be restored as well as possible if there has been a loss or marked
distortion of the cricoid or thyroid cartilage; then a graft is ob
tained from the center of the hyoid bone and sutured between the

wings of the cartilage, with chromic gut suture. Small holes punched
in the edges of the graft facilitate this step. These grafts have re

mained viable; and when the antibiotics are used, both pre- and

postoperatively, we have had primary healing. Following the opera
tion" the position of the tube can be verified at any time by indirect

laryngoscopy and by roentgenograms. The mold should be allowed
to remain in situ from 2 to 6 months, depending upon the degree
and extent of the stricture. Since these patients are comfortable and
can talk and breathe quite well, it is better to leave the mold in too

long rather than take a chance on cicatricial contracture by remov

ing it too soon.

There has been no loss of sphincteric muscle action, in these
cases, but there is impaired voice in those in whom the graft has been
used; however, none of these patients have complained of this. Their
desire for an adequate airway and decannulization is paramount to

a good voice, especially in those who have had a complete stenosis and
were therefore aphonic.

Although one cannot draw many conclusions from a small group
of four cases, the procedure outlined in this paper has given better
results for me than any I had tried previously. Nothing new has
been offered. I have merely combined certain features of the many
operations advocated, by various surgeons, into a one-stage pro
cedure and if further experience justifies my present enthusiasm, I
shall continue to advocate it for all such cases, as the easiest and

simplest way to correct a serious and difficult problem.

CASE REPORTS

CASE I.-A laryngofissure for early cordal cancer, grade 1,
was done on a woman by the Kemler technic; and although this
method had been successfully employed in several men previously,
I did not take into consideration the shorter anteroposterior diameter,
nor her tendency to keloid formation. As a result, I was unable to

decannulate her. Several months later, the larynx was reopened.
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Fig. I.-Preoperative lateral roentgenogram of neck, showing complete
stenosis.

Fig. 2.-Postoperative lateral neck roentgenogram, showing plastic mold
in situ and hyoid bone graft.

A free cartilage graft (Bone and Cartilage Bank) was inserted, be
tween the thyroid cartilages, to give added space, and an acrylic tube
inserted. An adequate airway was obtained, but the voice was poor.

CASE 2.-This patient had a complete stenosis, of many years'
duration, from an inflammatory process of unknown etiology. At

operation the cicatricial tissue was excised and an acrylic tube and a

hyoid graft inserted, because of the very small laryngeal lumen. The
tube was worn for six months; it was then removed perorally, and an

adequate airway obtained. The voice is fair, and the old tracheal
fistula was closed by a simple plastic procedure under local anesthesia.

GASE 3.-This patient had had a high emergency tracheotomy
performed elsewhere; and since her doctor was unable to decannu
late her, she was referred for operation. On her first admission, the
tracheal tube was lowered to the suprasternal notch, and her airway
was much improved in six weeks. However, it was inadequate; so

the larynx, cricoid, and upper trachea were opened. It was noted
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Fig. 3.-Postoperative lateral neck roentgenogram. Note radiopaque
plastic mold, hyoid bone graft, and tantalum wire.

that a part of the cricoid cartilage had evidently sloughed out, and
the ring was distorted. This gap was filled by a hyoid bone graft,
and an acrylic mold inserted. In two months we were able to remove

the tube perorally and decannulate the patient.
CASE 4.-1 first examined this patient approximately one month

after he had sustained severe crushing injuries to his right upper
chest, cervical spine, and larynx. A tracheotomy had been done as

an emergency, following the accident. The tube was apparently
correctly placed, but there was no airway through the larynx. The
cords were fixed in the midline. So we felt that we were dealing
with a bilateral, recurrent nerve paralysis, in addition to a complete
cicatricial stenosis. Because of the multiple injuries to the chest,
cervical spine, and clavicle, nothing was done in regard to the larynx
at this time.

Some six months after the injury, the laryngeal picture had not

changed. So we made a midline incision in order to further investi

gate the injury and to insert a mold; however, we could find no evi-
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Fig. 4.-Preoperative lateral neck roentgenogram, showing marked dis
tortion of cervical spine from multiple fractures. Arrow points to proximal
end of evulsed trachea.

Fig. 5.-Postoperative lateral neck roentgenogram, after suture of
trachea to cricoid ring and introduction of mold.

dence of the trachea after dividing the thyroid and cricoid cartilages.
Dissection down the neck revealed the upper end at the level of the

suprasternal notch. The tracheal cannula was in the lateral aspect,
a few millimeters below the top ring. The trachea was dissected

free, brought up to the cricoid by traction sutures, and resutured to

the cricoid over a tantalum tube. However, we soon found that this
tantalum tube was not well tolerated. Infected granulation tissue

appeared which occluded the lumen; there was also considerable
odor. Because of this, the tantalum tube was removed and a rubber
tube inserted temporarily, but this likewise created more granula
tion tissue. So eventually everything was removed until the wound.
was well healed. A small airway was obtained but the lumen was

no more than 3 millimeters. Because of the fractures of the cervical

spine, it was almost impossible to do anything by direct laryngoscopy.
Therefore, the larynx was reopened, the cicatricial tissue removed
by sharp dissection, a mold inserted and its position maintained by
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tantalum wire. A hyoid bone graft was placed with the hope not

only of giving additional space in the area of stenosis, but also with
the hope of obtaining an adequate airway between the paralyzed
cords.

The patient was discharged on the sixth postoperative day, and
has now gone five months in complete comfort. He is able to talk,
is comfortable, and I believe the lumen will be adequate when the
mold is removed within the next month.



THE PRESENT STATUS AND THE FUTURE OF

OTOLARYNGOLOGY

DEAN M. LIERLE, M.D.

IOWA CITY, IOWA

Is otolaryngology really in a dilemma? Has it reached a cross

roads) uncertain of which way to turn?

For several years we have been hearing it referred to as a "dying"
specialty; critics have declared that otolaryngologists did not dis

tinguish themselves in the World Wars and were revealed to be poorly
trained. Personally I feel that such comments, like the reports of
Mark Twain's death, are greatly exaggerated. Dr. Lyman Richards
summed up such comments in his excellent paper "The Dilemma of
Otolaryngology", and his remarks prod us all into taking stock of
our specialty and evaluating its place in the medical field.

With this in mind I have interviewed physicians, quizzed candi
dates taking the Board examinations, and considered the overlapping
of other specialties with ours to discover whether current criticisms
are valid and, if they are, to seek some remedy for the situation.
Believe me, I have no occult power to look into the future but per
haps some of my conclusions will throw some light upon our prob
lem. I hope my remarks will be interpreted as constructive criticism.
Even though some of you may not agree with my conclusions, I
shall be pleased if they will provoke some stimulating discussion.

Let me first give a brief review of a few events of the history
of otolaryngology then present some opinions regarding its present
status and finally hazard a guess as to what might improve the situ
ation in the future.

Otolaryngology is one of the oldest specialties, and we have every
reason to be proud of its history and accomplishments. According
to history rhinology is perhaps the oldest of our specialties. Early

From the Department of Otolaryngology and Oral Surgery, University Hos

pitals, Iowa City, Iowa.
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kings were not immune to head colds, and it is said that the Egyptian
Sekhet's emnuch in 3500 B.C. treated and healed the king's nostrils.

Early laryngologists were physicians who found their interest in the
chest extending to the area of the larynx. Early otologists were the

surgeons.

The profession gained prominence in the thirties and forties of
the nineteenth century, and France was the first country according
to Stevenson and Guthrie to separate otology from the sphere of the

surgeon and elevate it to a place of its own. Itard's text book,
"Traite' des Maladies de l'Oreille et de l'Audition" was a landmark
in the progress of our specialty. He did much to place otology on

a sound scientific basis.

Desault of Paris is said to be the first to open the larynx by
thyrotomy in 1810. In 1866 Patrick Heron Watson performed
the first laryngectomy. Manoel Garcia, called the true father of

laryngology, viewed his own glottis and trachea by holding a long
handled dental mirror against his uvula and deflecting rays of sun

light into his larynx.

The first special hospital for the eye and ear, Moorfields in

London, was founded in 1805. In 1817 New London, Connecticut
had an eye dispensary, and in 1820 Deerfield founded the New York
Eye Infirmary which began treating diseases of the ear in 1822.

Fenton has called attention to the fact that for a generation after
the Mexican war otolaryngology and ophthalmology "grew up" to

gether. Eye, ear, nose, and throat specialists enlarged their knowledge
through association with leaders in Boston, New York and Phila

delphia ... authorities who had studied in clinics in Paris, Vienna,
and London.

These retrospective glances reveal that interest in our specialty
goes back many, many years, but otolaryngology as we know it is a

fairly new field. In the early days physicians were interested in the
narrower areas of otology, rhinology and laryngology. The com

bined specialty of otorhinolaryngology was not practiced until the
latter part of the 18th and the early part of the 19th centuries. It
was not until that time, in my opinion, that the specialty was con

sidered a science. Remember that the first hospital for the combined
specialties of eye, ear, nose, and throat was established in 1822.



STATUS OF OTOLARYNGOLOGY 107

World War I revealed that education for the practice of oph
thalmology and otolaryngology was not adequate. Consequently,
the first examining board was organized in 1917 by the ophthalmolo
gists. The board of otolaryngology was founded in 1924, seven

years later. By that time the field of ophthalmology had broadened
so that few ophthalmologists had any time for otolaryngology. Since
the establishment of ophthalmology as a separate specialty, no one

has encroached upon it because no one except ophthalmologists seem

to know anything about the subject. As a result most ophthalmo
logical services in the country today are autonomous.

Otolaryngology has made great advances in the last 10 to 15
. years. This is particularly true in the field of otology. In this area

we have observed fruitful research and an entirely new surgical
technic� Tremendous interest has been aroused in the conservation
of hearing. The study of the physiology in our field has been of great
value and promises even greater fields of endeavor.

However, the time has come for serious review and adjustment.
We hear that otolaryngology is a dying specialty-that everyone
is encroaching on its field. There will always be an overlapping of
interests in most specialties. New ones will always encroach upon
the old. I do not believe ours is a dying specialty; I will concede that
it has growing pains and that we are ready for certain adjustments.

What factors have been influencing otolaryngology, and what
is its present status?

1. The board has attempted to raise standards. It has re

quired the teaching of the basic sciences, has attempted to define the
limits or scope of the practice, has set definite requirements for

training candidates, and has devised comprehensive examinations.
While the board's original function was evaluation of candidates,
its scope has necessarily broadened over the years. It now assists in

approving teaching institutions and cooperates with the institutions
in stimulating interest in their undergraduate and graduate programs
in the field of otolaryngology.

2. The advent of the newer drugs, chemotherapeutic agents
and antibiotics, have left their imprint upon our specialty. Our field
has definitely been narrowed by these drugs. The incidence of acute

infections of the mastoid and sinuses with their complications has
been markedly reduced. Whereas 20 or 25 years ago we would have



108 DEAN M. LlERLE

had in our service 150 to 200 cases of acute mastoiditis during the

fall, winter, an.'d spring seasons we now have only a few. Brain
abscesses of otitic and sinus origin and infections of the lateral and
cavernous sinuses are becoming rare.

3. The development of the specialty of chest surgery has re

stricted our field, and the end is not yet in sight. The chest surgeon
has found it necessary to include the bronchoscope among his diag
nostic tools. There is justification for this. One cannot deny that
the chest surgeon should see the pathologic lesion that he later re

moves. The question arises as to who should do endoscopy. The

otolaryngologist has always done these procedures and inasmuch as

he is familiar with the diseases of the larynx and it is necessary for
him to remove the foreign bodies, he feels he should continue to do
the diagnostic procedures to maintain his technic. In addition to

this there are not enough well trained chest surgeons who are capable
of doing endoscopies to serve the entire country. The problem is

being solved by either asking the chest surgeon to join the endoscopic
team with the otolaryngologist or in sharing the material in the
departments of chest surgery and otolaryngology. The first method,
in my opinion, is superior in that it eliminates duplication of costly
instruments and most important it avoids the necessity of two diag
nostic procedures for the patient.

4. The general practitioner seems to be taking over a portion
of the minor procedures in our field. This is particularly true in
rural areas and smaller cities. I know of some places in the middle
west where 80 per cent of the tonsillectomies are done by general
practrtioners. In most instances they are done well. The general
practitioners also are doing myringotomies and treating acute rhinitis,
acute tonsillitis, peritonsillar abscesses, and occasionally acute sinus
disease. One cannot offer any objection if the particular physician
is capable of doing the work. I have felt for a long time that the
day is approaching when the general practitioner will be trained to

do these simple procedures. Certainly the trend is toward more com

plete preparation in undergraduate teaching as well as in graduate
training for the general practitioner. In some instances now their
training includes otolaryngology.

A recent questionnaire sent to 574 general practitioners in Iowa
showed that from 1 Yz to 80 per cent of their work was in the field
of otolaryngology. The average was about 22 per cent from Sep-
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tember to June. These reports were not planned studies but were

estimates. I believe most of you would agree that it might be im

practical for a general practitioner in a rural area to call on an otolo

gist 20 miles away to do a myringotomy. In view of the fact that
he is going to continue to do some of these procedures, I believe that
the answer is better undergraduate and graduate training in oto

laryngology for medical students and general practitioners.

A survey by 'a committee of the American Board of Otolaryn
gology with Dr. L. R. Schall as chairman concerned with under

graduate training in the medical schools of this country revealed in

creased interest in our field. Answers to the following questions
were returned from forty-three institutions:

1. Does your department teach anatomy of the' ear, nose, and
throat to medical students? Affirmative answers came from 23 in

stitutions, negative answers came from 13, and five said the teaching
was done in review.

2. In teaching physical diagnosis do you teach the technic of
examination in otolaryngology? There were 24 affirmative answers,

the number of hours varying from two to 72.

3. Do you give formal lectures? 43 reported yes. The num

ber of lectures ranged from six to 44.

4. Do you give instruction by section in either outpatient de
partment or the clinic? The hours varied from eight to 373 in the
outpatient department.

This information was very revealing, and Dr. Schall's commit
tee recommended the following minimal requirements for under
graduate teaching in otolaryngology:

1. That the anatomy of the ear, nose, and throat be taught as

part of the regular anatomy instruction in the freshman year.

2. That two hours of orientation and four hours of physical
diagnosis be required in the sophomore year.

3. That forty hours of didactic and clinical instruction be
included in the junior year, arranged according to the facilities

a:ailable and at the discretion of the chairman of the department.
4. That elective courses be offered in the senior year.
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Following World War II it was reported that the rank and file
of otolaryngologists in the various military services obviously lacked

proper training. Coming from some of you who were commanding
officers, this criticism must have been justified. We know that in
the army table of organization at that time the otolaryngologists
were one grade lower than the ophthalmologists. This has been cor

rected, I understand. These men were trained as civilians; so no

responsibility for their shortcomings is attributable to the military
services.

I was determined to find the reason for this situation. For the
last five or six years I have talked to all candidates taking board
examinations regarding this seeming deficiency in training. From
them I have obtained information regarding their training in the
varous institutions. I have assured them that any specific informa
tion they gave me would be confidential, and this promise I intend
to keep. The facts obtained were revealing and corroborated what
I felt I already knew.

The most glaring deficiency in training seems to be the lack of

uniformity in the scope or field of otolaryngology in our teaching
institutions. The Board of Otolaryngology requires that candidates
be examined in all phases of otolaryngology, peroral endoscopy,
maxillo-facial surgery, and surgery of the neck exclusive of the

thyroid gland. It has been revealed that only about half of the
institutions teach the entire field of the specialty. In a number, the

operative procedures consist merely of tonsillectomies and submucous

operations. Some schools include endoscopic procedure, some plastic
surgery of the ear, nose, and throat; and a very few, fenestration

surgery.

Various reasons are given for the limited scope of training. One,
often the most persistent, is that many departments are sections of

general surgery and are not permitted to do neck surgery. I am

reluctant to admit this because I am sure that in general we, our

selves, are responsible for this limitation. If we are capable no fair
minded general surgeon will object to sharing some of this work.
The surgeon knows that if one is capable of treating primary malig
nancies of the ear, nose, and throat he must complete the job and
resect the metastases in the neck when necessary. He knows that
persistent thyroglossal ducts and cysts and branchogenic cysts are

also in the field of otolaryngology. He will properly rebel against



STATUS OF OTOLARYNGOLOGY 111

turning any of these procedures to us if we are not capable of doing
them well. We all realize that sharing this material is necessary for

teaching in both specialties.
Other repeated criticisms concern lack of supervision, lack of

organization of basic science courses, the complaint that most of the

major operative procedures are done by the attending staff, and the
lack of regard for the general condition of the patient.

During the last two years there have been fewer criticisms.

Questionnaires reveal that 25 institutions out of 43 are now doing
neck surgery; 26 are doing plastic surgery of the ear, nose, and
throa t; and 26 are doing endoscopic procedures.

I believe that the present status of our specialty is encouraging.
The Board has made definite progress in raising standards. An en

couraging number of institutions are adhering to these standards.
A creditable job is being done in the teaching of the basic sciences.
Not long ago the subject of pathology was a mystery to most candi
dates. Now they reveal at least a working knowledge of the sub

ject. There is a general desire on the part of teaching institutions
to include the entire field of otolaryngology in their programs. Some
institutions are offering opportunities for research. I think the future
of otolaryngology is in the hands of the country's teaching institu
tions. The general pattern is toward the development of more and
better otolaryngologists.

What can the institutions do?

1. They can conform to the general conception of the scope
of the field of otolaryngology. The scope, I believe, should adhere
to the requirements as outlined by the Board. It is indicated in this
statement: "This examination encompasses all phases of otolaryn
gology and peroral endoscopy, including maxillofacial surgery and

surgery of the neck, excluding the thyroid gland."
II. Institutions must develop teachers capable of carrying out

this program. Generally speaking, the method of selecting teachers
has not been all that it should be. Training of young men who plan
to become teachers should be broad. Remember that the excellence
of the clinicians developed in our time was attributable to the fact
that they had, for the most part, wide experience in general practice
before training in the specialty. By the same token, our young
teachers should have fundamental training in general surgery and
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internal medicine, a minimum of two years of general surgery, one

year of internal medicine and three years in otolaryngology.
III. Institutions should provide opportunities for research and

should stimulate interest in this field for both staff and, to a more

limited degree, house officers. There are many related fields, such as

bacteriology, physiology, etc., in which investigations could be made

by members of our profession.
IV. Good residency training is essential. Residency training

requirements for formal training is at least three years for 16 of the
18 boards. The American Board of Otolaryngology will require
three years of training after July 1, 1950. However, the board very
wisely permits the candidate to take one year in general medicine,
one year of general surgery, or one year of additional rotational in

ternship in lieu of one of the three years' training in otolaryngology.
It may be well to consider in the future giving credit for general

. practice experience. In addition, the candidate may be eligible to

take the examination if he has completed four years in the combined

training of ophthalmo-otolaryngology. Those who have restricted
their practice for seven years and who have had training in the basic
sciences may take the examination. All candidates of course must

meet certain other requirements.
I have heard some criticisms regarding the long period of train

ing required for otolaryngologists, particularly since the board has
increased the requirements from two to three years. Some' object
to the extra cost and the additional time and declare that the extra

year is not necessary. Some anticipate a dearth of residents. As a

matter of fact, there are not enough residents for the training pro
grams that have been approved at the present time. The reason for
this is that since the war a large number of hospitals have been added
to the list of approved residencies and fellowships. There has not

been a decrease but a definite increase in the number of candidates
for Board examinations. During the year of 1944, 159 candidates

appeared for examination and in 1950 there will be 249 candidates
examined. We still have a large number of applicants waiting for

assignment to examination.

There are a number of reasons why a third year seems necessary.
In the first place, few of the individuals going into the specialty have
had general experience. They need the extra year for experience in

general surgery, internal medicine, rotating internships or otolaryn-
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gology. During a longer period of residency candidates will see and
handle types of cases more rarely seen than in former years. During
a three-year period a resident may familiarize himself with various

operative procedures not available to him in a shorter residency.
Again, most of the residents are married and have responsibilities
away from their daily work, and the tempo, in general, is less rapid

. than formerly. Finally, the field is so much broader than it used to

be that the additional time is necessary for adequate training. In

our institution for the last ten years we have had training periods
of from three to five years and have had no complaints regarding the
time element involved.

There always has been a difference of opmlOn as to when the
basic sciences should be taught. Some feel they should be introduced
before the clinical work is begun. Others feel that they are better

taught concurrently with the clinical subjects. We prefer a com

bination of the two methods. In our opinion, four months' study
of anatomy, physiology, acoustics, pathology, principles of surgery,
and didactic otolaryngology should precede the clinical training.
We have found that there are frequently too many interruptions if
these studies are given during the period of clinical training. Lectures
in biochemistry, bacteriology, etc., may be given in seminar periods.
Pathology should be continued during the entire period of training.
We prefer to have the residents examine their own microscopic sec

tions. These should be checked by staff members of the pathology
department. An anatomical review, with a complete dissection of the
head and neck, at the end of each year, will prove to be of definite
value. Lectures and cadaver surgery for training in maxillofacial neck
and sinus surgery may be offered in the evenings during the first and
second years of residency. Journal, interdepartmental, and special
seminars may be held daily between 1 and 2 p. m. Some of these
periods may also be used for malignancy, cleft palate, and conser
vation of hearing clinics.

In addition to intensive training in the basic sciences during the
first year time might be devoted to diagnostic procedures and minor

surgery with the last two years given over to major surgery: Some
attempt should be made to graduate the surgery. Supervision by
staff members is necessary, of course, and it seems to me that residents
should not attempt fenestration and maxillofacial surgery without
additional special training. Those who wish to specialize in these
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special divisions should have at least two years additional study, in

my OpInIOn.

V. Institutions should have adequate undergraduate programs.
The amount of time for teaching varies greatly in different institu
tions. Replies to the questionnaire mentioned previously revealed a

minimum of eight to a maximum of 373 clinical hours. We feel
that physical diagnosis in otolaryngology should be correlated with'
that of internal medicine and a minimum of six to eight hours in
struction be given during the sophomore year. A minimum of 32
didactic hours be available for the junior class, and a minimum of 72
hours in the outpatient department for seniors. I never could under
stand why every medical student shouldn't be taught to see a larynx
as well as the big toe. Why physical diagnosis stopped at the clavicle
I'll never know.

VI. Otolaryngologists should cooperate with the recently re

vived general practice program. Enough time should be allotted to

otolaryngology to teach the practitioner the things he eventually
must do in that field. The usual time allocated to otolaryngology is
about two months. I believe the minimum should be at least four
months. The general practitioner sees most patients with otolaryn
gological complaints first. Consequently he should have enough
information about our field to manage certain cases and to deter
mine which others he should refer to us for consultation.

VII. There has been considerable controversy during the last
several years as to who should do plastic surgery in otolaryngology.
Should it be done by the otolaryngologist or the general plastic sur

geon? My answer is that it can be, done by both. To me it is per
fectly logical for an otolaryngologist, ophthalmologist, general
surgeon, or urologist to do his own plastic surgery provided he has
the ability and has been well trained in the field. I believe that this

training should go beyond the usual residency, and I do not think

every otolaryngologist can do plastic surgery. I would agree with
Doctor Mosher in his statement that (The plastic surgeon must be
a good dressmaker". There should be ample opportunity for men

to receive training in plastic surgery in their own fields. One can

understand the otolaryngologist's concern regarding the general
plastic surgeon. The general plastic surgeon's field is broad and he
is in a sense a rhinolaryngologist. In many instances he manages the
malignancy of the ear, nose and throat; resects the metastases of the
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neck when necessary; treats traumatic injuries including fractures
and lacerations of the face; and does septal operations. Certainly
the fenestration operation could be called a plastic procedure and
could therefore be included in their scope. I wish to emphasize that
I am definitely opposed to short inadequate training periods for oto

laryngologists who expect to do plastic surgery.

VIII. Let's have a renewal of a teachers' section in the Amer
ican Academy of Ophthalmology and Otolaryngology where ideas

regarding the teaching of undergraduates and graduates and the
promotion of research could be exchanged. Minimum standards
could be determined through such exchange of ideas. _ Most of us

know very little about each other so far as teaching is concerned.

Although in the far distant future, because of reasons outlined,
the combined ophthalmologist and otolaryngologist may disappear
from the picture, there is certainly a great demand for him at present,
particularly in the rural areas. There are still 34 training centers

in the United States for combined training. This combined training
should be encouraged for the time being at least.

Otolaryngology may be in a dilemma but the future is not

dark. It certainly is in no more serious straits than some of the
other surgical specialties. The situation with us is improving and
will continue to do so if the teaching centers will continue to fully
accept their responsibilities. Overlapping of specialties is inevitable,
and sharing of materials is necessary. Respect and confidence among
the various specialties is essential. Sometimes specialism goes too

far. There are times when it should make little difference who does
which procedure. The question should be: Is it well done? I be
lieve now is the time to reflect and re-chart our course. We must

guard against a tendency to rest on the laurels of those vigorous
pioneers who prepared the way for us. Let us guard against a feeling
of complacency. And by all means, let us not blame others for
our own shortcomings. If we attain excellence as specialists, we

need not concern ourselves about what others do in our particular
field.

DISCUSSION

BURT R. SHURLY, M.D.: Mr. President, Members and Guests, I have enjoyed
this paper. It is timely and conservative.

It is necessary that we take an inventory' and an account of ourselves. After
25 years with the American Board of Otolaryngology it is time that we examine

ourselves, as well as the candidates.
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The confusion in this great country of ours and the controversies that are

going on naturally invade the medical profession. We have undergone a tre

mendous change over the years and we find ourselves with a diminishing surgical
opportunity in tonsils and in mastoid surgery and in the various suppurative oper
ative procedures that have given way to the wonderful antibiotics. Yet I feel
a little unpleasant toward the health officers of our country, the state health
officers and the local health officers who have the opportunity to advertise in the
newspapers, when they condemn tonsillectomy. It is true that we should not

operate in the midst of an epidemic of polio but when a few scattered cases are

out in the remote areas I can see no reason, after doing 20,000 tonsillectomies
beginning with the old Matthews tonsillotome, which perhaps you younger men

have never seen except in an exhibit, to not do the more modern tonsillectomy
of today.

These health officers advertise that no one should have their tonsils out be
cause there is the great danger of polio. In other words, fear and panic have

gone over our country, and unnecessarily in many instances. Of the many tonsil

operations, which I have done, I never had a case of polio come to my attention.
Of course we understand their problem and we are ever looking out for the
welfare of our people.

This American Board has examined more than 1500 candidates through these
25 years, and there has been great improvement in our candidates, in their
knowledge of anatomy, and of pathology, although there are some few slipping
a little.

It seems to me that it would be wise to concentrate on the residencies of the

many centers that are so highly efficient and give the boys greater and greater
opporturutres. There are some residencies under the new regime where mastoids
and tonsils are almost eliminated, that these residencies are insufficient in their
training and that selection should be very, carefully guided by the members of
our Society for these young men to get their proper education and not waste

their time.

Of course I feel that our Board should have an amendment to its rules and'
regulations that they refuse to examine a candidate who has had or is having
some general practice. I think the day has come when our candidates should
have more training in general surgery and more in general bedside medicine.

After all, the old family doctor who rode around with a very lovely horse
and buggy with rubber tires and shiny harness and a happy-go-lucky frame of
mind is almost extinct. As compared with those of the old days and today, we

have 37 per cent of our medical profession are specialists and so I believe that if
we would allow 10 per cent of general practice or better to these candidates coming
up we would add to that very wonderful thing which now the general practitioner
has and that is an understanding of his people.

Diphtheria is eliminated from our specialty. I did over 500 intubations
in three years and the joy of eating in a kitchen with a family and knowing all
the children well was a real joy as compared with office treatment where they
walk in and walk out and you don't know their name and you don't know where
they live and you don't know who their brothers and sisters are. I think it is
time for us of special education to give more thought and attention to the indi
vidual and how he lives and what he eats and what his blood pressure is and of the
hundreds of men I have examined on the Board it is rare indeed to have one of
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them take a temperature or feel a pulse, or ask to take a blood pressure, and yet
those are genuine and real things in the practice of medicine or a specialty. We
are doctors first and all the time.

We have been through our medical schools and we find they are letting down
on us in the sufficient number of hours to give proper training in otolaryngology
and I think our societies should take that up again with the medical schools and
ask for more and better education in otolaryngology.

MARRIS P. MOSHER, M.D.: Mr. Chairman, Distinguished Members and Fel
lows and Guests, this is a very hopeful paper, more hopeful than I expected it
would be. It is a paper based on a tremendous amount of thought. It is full
of facts. It is a paper to take to bed with you and that cannot be said of all
papers you hear.

ALBERT C. FURSTENBERG, M.D.: Mr. Chairman, Dr. Lierle has certainly
raised a very important issue this morning. He has placed otolaryngology on

the block of self-analysis, explored its motives, evaluated some of its objectives
and I think he has given us some of the correct answers, but I wonder if you
were aware that in many of the medical schools in this country today there is a

feeling on the part of the senior medical students and young interns and resi
dents that otolaryngology is a dying specialty. I have heard that expressed in

many places. It is a persuasive opinion at the present time and I believe it is

exceedingly important that we do something now very soon to overcome that
attitude among medical students and interns.

Dr. Lierle has given us some notions in regard to what can be done to over

-come this situation. Perhaps one of the very important responsibilities is more

research in otolaryngology. Where there is no research there can be no progress
in any special field. We certainly need to have men who observe and men who
will derive theories from their observations, men who will do experimental work
and then reduce some of those theories to facts and then put these facts into

practical usage. I think that is a field in which we are rather remiss at the
present time.

As Dr. Lierle pointed out, there is some hope for the future. At the present
time there is a Survey Committee composed of representatives from the Associa
tion of American Medical Colleges and the American Medical Association making
a study of medical education in this country. They have already covered about
55 of the 78 medical schools here in the United States and they intend to make
a survey of all of them. Now they are stressing particularly the field of oto

laryngology in this survey. They have discovered that much of the early prac
tice of the young doctor is in the field of otolaryngology. Too little time is

spent in this special training among the senior medical students so that I think
you will find that a good deal of emphasis will be placed upon education in

otolaryngology.
With that and with the hope of more research in the future I think perhaps

we can change this attitude of mind which is certainly a deplorable one among
medical students and young interns.

NORTON CANFIELD, M.D.: I would like to ask Doctor Lierle if he has any
solutions for the present paucity of residents who are now applying for training
in the various otolaryngology centers?

GORDON D. HOOPLE, M.D.: Mr. Chairman and Fellows, I have just one

word. Dr. Furstenberg has raised the question that there is a prevalent opinion
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that ours is a dying specialty. I agree that that opiruon is coming into existence.
If it is, however, the fault lies at our own doors. We are the ones who are to say
whether it is or is not a dying specialty. If that opinion is getting abroad it is
because we believe it. I refuse to believe that we are a dying specialty. That
we are a changing one I will admit. But the vistas that are ahead are to me

tremendous; we must all see these vistas and be enthusiastic about them and en

thusiastic of them in our teaching. When we get this enthusiasm over to our

students then this prevalent idea of today will disappear and until and unless we

do this, opinion will continue to grow. If you as teachers of otolaryngology
believe that we are a dying specialty, your students will believe it. If you do
not, they will know it is not.

Surveys by the colleges, a critical review by Dr. Lierle, those are all im

portant, but far outclassing them is the job we ourselves have got to do. I am

for one still enthusiastic about otolaryngology.
DEAN M. LIERLE, M.D. (closing): Doctor Canfield has asked what can be

done about the dearth of residents. There are several things that can be done.
First, I agree with Doctors Furstenberg and Hoople that we should refrain from
referring to otolaryngology as a dying specialty. Certainly disparaging remarks
will not stimulate medical students to enter the specialty of otolaryngology. Second,
a great deal can be accomplished by improving the undergraduate teaching of

otolaryngology, making the subject so interesting that it will appeal to the medical
students. I wish to thank those who have so kindly discused my paper.

l
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THE MODERN ROLE OF THE RHINOLOGIST IN THE

DIAGNOSIS AND THERAPY OF THE ETIOLOGY

OF HEAD PAIN

LAWRENCE R. BOIES, M.D.

MINNEAPOLIS, MINN.

My interest in the subject of head pain was first stimulated in
1929. In that year I attended a clinic conducted by Dr. Harvey
Cushing. He referred in a sort of «off the record" comment to the
meddlesome operations of the rhinologist in some cases of brain
tumor which eventually came to his clinic. However, all of his
comments concerning the otolaryngologist are not off the record.
There is recorded in Kerrison's textbook in the chapter on Acoustic
Neuroma an indictment by Dr. Cushing of the otologist, not for
failing to make a diagnosis of this particular tumor, but for his
failure to at least suspect one.

The term head pain is an inclusive reference which encompasses
both headache and neuralgia. Stedman's medical dictionary defines
headache as "a diffuse pain in various parts of the head not confined
to the distribution of any nerve", and neuralgia as «a pain of a severe

throbbing or stabbing character in the course of the distribution of
a nerve".

Most of the literature on head pain has come from the investi

gations of neurologists, psychiatrists, and internists, though the
rhinologist is often consulted for a clinical interpretation because
the activities of his specialty are at a site where so much head pain
is located.

'

You are undoubtedly aware of the fact that the literature on

� head pain is voluminous. In most instances when the literature on

a medical subject is voluminous, there is considerable variation of

opinion. In this instance there is no exception.

It is not my purpose in this presentation to attempt a review
of this literature. Rather, I would have the temerity to attempt to

l
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state in simple language just what we can apparently accept about
head pain as factual and practical.

.

From the extensive investigations of recent years, three observa
tions would seem to stand out as apparently of fundamental import
ance. These are:

1. The basic mechanism of the production of head pain in

many instances is a stretching of the pain sensitive nervous struc

tures along the blood vessels.

2. Autonomic dysfunction characterized principally by con

struction at the arteriolar level, which is followed by peripheral
vasodilatation would seem to be an etiological factor in some in
stances of head pain.

3. A number of observers would accept the idea that due to

physical or emotional stimuli a localized tissue damage may occur

which results in a localized production of histamine and that the

vasodilating effect of this substance produces pain.

On the basis of our knowledge to date, it would seem that head

pain is produced in one of three possible ways:

1. By a change in cerebral blood volume. The greater cere

bral arterial blood volume which occurs in the febrile state accom

panying an infectious disease would be an example of this.

2. Direct irritation of a sensory nerve or nerves. The pain
associated with dental disease or the headache produced by pressure
from the swelling in acute maxillary sinusitis are examples of this
mechanism.

3. The localized effect of histamine just referred to.

In a consideration of the problem of head pain in its entirety,
one should as a clinician divide the subject of head pain into the
categories of headache and neuralgia.

There are numerous classifications of headache. I first at

tempted one about ten years ago. It was based on Auerbach's class
ification. He divided the types of headache into three groups, one

including the headaches due to general or systemic disorders, an

other those which seem more or less independent of any bodily
disorder, and third, those which have their origin from some disorder
localized within the head. I have found occasion to make changes

1
1
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in this classification a number of times as the contributions of various
observers have brought forth new ideas. I have found it useful to

have a classification for two reasons; one ·is that it provides me with
a more or less complete perspective when I am confronted with a

patient whose problem is one of chronic head pain. The second
reason is that it offers a useful example when we try to impress upon
our students the importance of thinking of the relationship of gen
eral medicine to our specialty.

Today, I would offer this classification as follows:

,Headache from Systemic or General Disorders

1. Infectious diseases or localized inflammations causing sys�
temic disorder

2. Circulatory disturbances
3. Abnormal blood states

4. Gastro-intestinal disturbances

5. Emotional disorders, anxiety, or nervous states

6. Miscellaneous: in certain relaxation states, from caffeine

withdrawal, etc.

Independent ForJ'J1.S of Headache', from disorders III

1. Muscles and fibrous structures about the head (Williams)
2. Vascular structures about the head (Williams)

Headache from Disorders Within the Head

1. In tracranial disease
2. Disorders of the eye
3. Nasal space disease

The time allotted for this discussion is so limited that I will
omit reference to the headaches from systemic or general disorders
except to remark that the components of this category emphasize
the importance of studying the patient in his entirety particularly
when there is a problem of differential diagnosis.

Williams has suggested a classification of certain types of head
ache grouped according to structures involved which I have placed
in the so-called "independent forms", that is, those which are not

part of a systemic or general disorder and are not part of a headache
from a disorder actually arising within the head.
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There probably will be no difference of opinion regarding the
headache in the first part of the classification I have suggested, namely,
those from systemic or general disorders. When one examines the
next group he encounters the newer concepts which at this point
are interesting .to examine in some detail.

HEADACHE FROM MUSCLES AND FIBROUS

STRUCTURES ABOUT THE HEAD

There are three causes of headache involving these structures:

muscle tension, fibrositis, and myalgia. One has only to recall the

anatomy of the muscular and fibrous structure about the head to

realize that there are numerous possibilities for factors of tension,
fatigue and inflammatory disturbance to operate at these sites.

Muscle' tension is a common cause of headache. It may result
from the maintenance of the head in certain positions sometimes

occupational, tension due to anxiety, chronic fatigue, etc.

Fibrositis has been described as of two types, a primary and a

secondary. The latter is very common. It is often associated with
arthritic changes in the cervical spine. The headache is localized at

the back of the head, particularly at the nuchal line. Chilling as

occurs in cold damp weather often causes exacerbation. Mild exer

cise, physical therapy, and the salicylates improve the symptoms.

Primary fibrositis is said to be present when localized sensitive
ness occurs in and around the scalp and head in which the pain tends
to be of a bright burning character, with sensitiveness of the scalp
to light manipulation.

Myalgia of the head is characterized by a headache. According
to Williams it originates in muscle on the basis of a physical or in
trinsic allergy. It is characterized by isolated, firm, tender areas in
the body of certain muscles of the head and neck. These areas tend
to recur in the same locations, and when the pain is present the areas

are increasingly tender and the pain is referred in a myotomic dis
tribution. The following muscles have been described as the site
of myalgia: the upper border of the trapezius, the splenius capitis,
the upper one third of the sternocleidomastoid, the temporal, the

stylohyoid, the anterior belly of the digastric, the cricoarytenoideus
posticus, the mylohyoid, the insertion of the glossopalatinus into the
tongue, and the superior constrictor of the pharynx.
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The sites of reference of pain are usually unilateral.

The sufferer from myalgia is usually extremely sensitive to drafts
and atmospheric changes.

Williams suggests that the causation of myalgia is a spasmodic
contraction of the arterial limb of capillaries resulting in a localized
release of histamine with its vasodilating effect. The use of vaso

dilators such as nicotinic acid offer relief by their action in opening
up the spasmodically contracted arterial limbs.

HEADACHE FROM VASCULAR STRUCTURES ABOUT THE HEAD

Since the basic mechanism of headache is often the stretching of

pain sensitive structures, most head pain has something to do with
blood vessels. There are three types of headache which according
to modern knowledge are clinical entities and more or less set apart
from the rest. These are: migraine, histaminic cephalgia and one

that we have designated in the past as "sphenopalatine ganglion"
neuralgia. The latter, according to modern concepts is probably a

vasodilating head pain involving the internal maxillary artery.

Migraine. There seems to be an adequate basis for the hypoth
esis that migraine is due to uncompensated fluctuations of the effective
arterial blood volume. An inherited familial defect allows the de

velopment of vascular spasm which is followed by an over dilatation
of the extra cranial and intracranial arteries. The most effective
treatment consists of the subcutaneous injection of ergotamine
tartrate.

Histamine cephalgia is an uncommon type of headache occur

ring in the third decade or beyond, usually unilateral, periodic, of
sudden onset and short duration. The mechanism of this form of
headache has been explained on the basis of localized capillary con

striction with release of histamine into the adventitia of the wall
of the affected artery. Vasomotor rhinitis on the affected side,
vasodilation in the skin, injection of the conjunctiva on the involved
side and tearing are associated phenomena of autonomic overactivity.
The treatment consists of giving vasodilators such as histamine or

nicotinic acid although the administration at the height of the attack
will temporarily increase the pain.

"Sphenopalatine ganglion neuralgia". Williams and Hilger both

suggest that an explanation of this picture can be satisfactorily made
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by considering it to be a vasodilating pain involving certain branches
of the external carotid artery, principally the internal maxillary. I

think most of you will agree that at least all previous explanations
of this picture of headache were unsatisfactory. Fenton and Larsell,
and Higbee, have pointed out that the actual structure of the spheno
palatine ganglion has no sensory nerve fibers although fibers from
the maxillary division of the trigeminal nerve pass through it, and
that transmission of pain by fibers of the autonomic nervous system
can not be confirmed by any investigators. Dysart has suggested
that the relief of pain when the sphenopalatine ganglion is anaes

thetized might be explained on the basis that there is an interruption
of a reflex arc in the sympathetic fibers in the ganglion. Hilger has

recently stated that "cocainization of the sphenopalatine ganglion
produces relief only if the spastic arteriolar bed is under control of
the sympathetic fibers under blockage, or if sufficient intranasal
vasoconstrictor is administered to give systemic absorption and direct
constrictive influence on the dilated arterial trunk". Williams has
reported relief of this socalled "sphenopalatine" pain in mild cases

by the use of intramuscular injections of nicotinic acid and in the
more severe cases by using the drug intravenously.

HEADACHE FROM DISORDERS WITHIN THE HEAD

The third major category in the classification of headache that
I have suggested is concerned with the headaches that arise from
intracranial disease, disorders of the eye, and nasal space disease.
There is insufficient time to comment on intracranial disease except
to remark that the headache from serious intracranial disorders such
as neoplastic disease is still blamed on the sinuses in some instances

particularly in the early stages of the disease, and that the neuro

surgeon too often gets a history of a submucous resection or some

operative sinus procedure being done to relieve a headache caused

by a brain tumor, an aneurysm, etc.

A good ophthalmologist should experience no great difficulty
in determining whether or not a headache is due to a refractive error,
muscle imbalance, increased intraocular tension or an inflammatory
condition in the eye.

Headache originating in the nasal space has two possibilities as

to its causation. It may be caused by:
1. Contacts within the nasal fossae
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2. Disease within a sinus causing pressure or tension.

The areas in which contacts may result in the production of
pain are:

1. The nasofrontal area

2. The middle meatus

3. Between the septum and the lateral nasal wall.

The pain produced by these contacts is usually acute and rather

temporary except that because of abnormal changes in the tissue,
repetition of the pain may become frequent. In my experience I
have never encountered any difficulty in definitely establishing the
fact of whether or not a given pain was due to a congestive contact.

This can be established by the simple process of cocainization and in
some instances by simple vasoconstriction.

McAuliffe, Goodell and Wolff have demonstrated the pain sen

sitive areas in the nasal space and the regions to which pain originat
ing from various portions of the nasal space is referred. When they
stimulated the antero-inferior portion of the nasal septum, the lateral
wall of the maxillary sinus, the middle and inferior turbinates, and
the ostium of the maxillary sinus, the pain was usually referred to

the malar and zygomatic regions of the homolateral side. Stimula
tion of the superior portion of the nasal fossa showed reference of
pain to the eye, the infraorbital region and the junction of the nasal

bridge and frontal bone. When the mucosa of the sphenoid was

stimulated, a slight degree of pain was referred to the vertex of the
skull.

In my experience, headache from tension or pressure within a

sinus is common but disappears as the sinus drains or the swelling
subsides. Headache which is a chronic problem is rarely encountered
due to tension within a sinus, and when it does occur it is usually a

matter of something unusual such as a mucocele or osteoma.

THE NEURALGIAS

Outside of the writings of Sluder and of Vail there has been
very little offered by otolaryngologists on the subject of neuralgia
and its role in the clinical problems of otolaryngology. Most of the
contributions came from neurologists or neurosurgeons, and were

characterized by detailed classifications indicating how little was

actually understood about some types of headpain. Glaser in an
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article in the Annals of Otology, Rhinology and Laryngology in
1939 suggested the classification of facial neuralgia in four main

groups as follows:

1. Trigeminal neuralgia-primary and secondary
2. The otalgias
3. Other cranial nerve neuralgias

a. cervical neuralgias
b. facial (7th nerve) neuralgias
c. glossopharyngeal (9th nerve) neuralgias
d. vagus (10th nerve) neuralgia

4. Atypical neuralgia
a. primary atypical neuralgia
b. clinical entities manifesting atypical neuralgias:

1. sphenopala tine or vidian neuralgia
2. post-herpetic trigeminal neuralgia
3. trigeminal ghosts
4. trigeminal ghosts with lingual spasm
5. mandibular joint pathology
6. autonomic facio-cephalagia
7. painful tic convulsive
8. hypertonic neck muscles

9. senile neuralgia
c. systemic diseases producing atypical neuralgias:

1. allergy
2. endocrine disturbances
3. psychoneuroses

d. pathology in the head, chest and abdomen manifest

ing atypical neuralgia:
1. infections about the head

(a) ., mastoiditis

(b) cavernous and longitudinal sinus.
thrombosis

( c) deep-seated facal abscesses

2. tumors of the head and neck
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3. intracranial pathology
4. dental pathology
5. nasal septum deviations and spurs
6. ocular pathology
7. chest pathology
8. abdominal pathology
9. pelvic pathology

I am inserting this classification only to remind you of the clut
tered up state of thinking relative to this subject a few years ago.

Today, by making use of the modern concepts relative to the

production of head pain, it seems possible to classify neuralgias in
and about the head into a comparatively simple scheme as follows:

NEURALGIC HEAD PAIN

1. Trigeminal neuralgia, primary and secondary
2. Glossopharyngeal neuralgia, primary and secondary
3. From irritation of certain branches of

a. the facial nerve (glossopalatine)
b. the vagus nerve (auricular, superior laryngeal)
c. the second and third cervical nerves (occipital

nerves, greater auricular N.)
The diagnosis of primary forms of trigeminal neuralgia and of

glossopharyngeal neuralgia can practically be made from a descrip
tion of the symptoms since both are such clear cut clinical entities.
There should be little difficulty in diagnosing the (Tic Doloureaux"
of these nerves.

Secondary forms of trigeminal neuralgia are encountered prac
tically every day in the practice of otolaryngology. The many
causes include dental origins, inflammations, vascular lesions, tumors,
trauma, from such diseases as multiple sclerosis, syphilis, etc.

The secondary form of glossopharyngeal neuralgia is most fre
quentlyencountered as the aftermath of tonsillectomy in the imme
diate postoperative period.

Neuralgic disturbances from irritation of certain branches of
the facial nerve are uncommon and apparently are limited to inflam-
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mations involving the geniculate ganglion. The pain is projected
in an area limited to a portion of the tragus, concha, external audi

tory canal and tympanic membrane. Neuralgic disturbances in the
form of earache which occurs through the superior laryngeal branch
and auricular branch of the vagus and its sensory branches related to

the pharyngeal plexus are not uncommon from malignant lesions
on the rim of the larynx, involving the epiglottis or the pharynx.

Neuralgic disturbances involving branches of the second and
third cervical nerves are invariably the result of local inflammation,
trauma, etc.

SUMMARY

The voluminous literature concerning the subject of head pain
as it occurs in the form of headache and neuralgia has been con
tributed largely by neurologists, psychiatrists and internists despite
the fact that in the every day practice of clinical medicine, it is the

otolaryngologist who is often consulted for diagnosis and treatment.

The advances in our knowledge of the etiology of head pam
involve three considerations:

1. The basic mechanism of the production of head pain IS m

many instances a stretching of the pain sensitive nervous structures

along the blood vessels.

2. Autonomic dysfunction is a major factor in the production
of some forms of head pain.

3. The vasodilating action of histamine released locally in cer

tain forms of tissue change as may occur from physical stimuli and
autonomic dysfunction may explain the mechanism by which vaso

dilation occurs.

On the basis of this newer knowledge, a simplified classification
of headache and of neuralgic head pain is suggested.
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DISCUSSION

JOHN J. SHEA, M.D.: (Slide) I wish to speak about the third classification
of Dr. Boies' paper. These patients require visualizing of the cerebral circulation.
This can be done by injecting Diodrast into the common carotid artery. By
rotating the bevel of the needle outwardly or inwardly the contrast media will
follow the current into either the internal or external branch.

When a headache patient develops a paralysis of the extraocular muscles
(3 rd cranial nerve) or an anesthesia of the conjunctiva (5th cranial nerve) an

intracranial aneurysm is to be suspected.
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The three slides I wish to present illustrate three of these patients.

M. C. MYERSON, M.D.: Mr. Chairman, Members and Gentlemen, Dr. Boies

has given us a very fine presentation and much food for thought. I would like
to touch on just one phase of head pain and that is the so-called latent or un

suspected sinus infections or sinus empyemas.

I would like to prefix my remarks, that the surgeon do exploratory lapar
otomies. I have yet to read anywhere or hear of the rhinologist doing an ex

ploratory ethmoidotomy or ethmoidectomy. Given a patient with a severe pain
that is localized around his eye or localized on the forehead, on the nasal side,
one has the right to suspect he has ethmoid disease, yet I have seen innumerable
cases over the years that have gone from pillar to post, had a half dozen opera

tions, which have not helped and have continued to suffer.

I would like to cite just two cases which are very clear in my mind because

they are very recent. A patient was admitted to my service in a large general
hospital in Los Angeles, age 33, colored, who had been having headaches since
the age of 14. He recalled distinctly that he went to a picnic with a group
of boys and on the way there he had to turn back because of the severe pain
which almost made him faint. From that time on he never had a period of more

than 24 hours of freedom from pain. He had been admitted to several hospitals,
had been studied by the neurologists, neurosurgeons, rhinologists, had two or

three operations. When I sent an associate of mine to his home after I had oper
ated upon him, he displayed receipts from 64 physicians, 48 of whom were nose

and throat specialists, over a period of 19 years. X-ray was equivocal. He had
a very faint shadow in the ethmoid region which could be accounted for on the
basis of previous disease or allergy, but because of the type of pain and per
sistence of the pain, the misery this patient went through, the fact he could hold
no job for more than a week or two, I said that we should do an exploratory
ethmoid operation. Accordingly we exposed his ethmoid through an external
incision, which incidentally we all know is not a cosmotic defect. You cannot

see the result of that incision later on and you don't have to go too far in this
type of case. We found a small cell full of pus. The man was �mmedia tely
relieved and has been relieved ever since.

I have had the good fortune to have neurologists and neurosurgeons refer
cases to me with obscure headaches and on numerous occasions we find sphenoidal
disease and posterior ethmoid disease that nobody ever suspectd .

.

Recently I saw a man in his forties who had had six operations. He came

from a neighboring city, was referred to the neurosurgeons and they suggested
that we do an. exploratory operation, but before we did the exploratory externally,
I was so convinced that I might be able to find his trouble intranasally that I
took an ethmoid punch forceps and with a single stroke I was lucky enough to

fall into a cell that contained pus and I had cured this man, who had had trouble
for ten years.

It behooves us to bear in mind that these poor unfortunates are symbols or

examples of poor rhinology. We have got to think in terms of doing complete
studies on them, medical, surgical and otherwise.

J. A. HILGER, M.D.: I have been fortunate for many years knowing Dr.
Boies as one of the fine professors of laryngology in the country and as the
possessor of what is the most orderly mind I am intimate with and his paper
is as orderly as that and a good example of it.
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I would like to submit that our problem in chronic recurrent headache can

be abbreviated a very great deal if we do not have in the same category acute

head pain. Chronic head pain or acute exacerbations of the latter implies that
one must take a thorough history in order to know that the immediate problem
is an acute exacerbation of a chronic recurrent problem. Chronic recurrent head

pain is a misfortune for otolaryngology. Chronic recurrent pain is in the vast

majority of instances not distinctly a rhinologic problem. In the narrow sense

it is rather an inheritance that we bear and apparently are going to have to

continue to bear with the neurologist and the internist. The general practitioner
is not able to give a clean bill of health to the upper respiratory tract as the

generating influence without first consulting us. We then have two roles really.
We can fulfill either one. Either we can examine the upper respiratory tract and

give it a clean bill of health as a suppurating source or mechanical source of the

pain and dump the patient back whence he came. Too often he goes to them

through the continuing rat race, if one likes to look at it as such, from doctor
to doctor, not understanding the problem. We have to understand our referring
doctors. There are certain that we can dump our patients back to and have him
continue from thence with a clean bill of health from us and do an admirable

job. In the main, however, we end up with the patients.

It is for that reason that we have this problem of chronic recurrent head

pain as a part of rhinology. The problem actually as you see it has to be defined
for you by a general medical examination. One should know it when it is neg
ative, the blood pressure good, know there are no systemic diseases, the blood
picture is fine. When one does not know that but inherits the patient primarily
because of local fame one has to be certain you determine that in chronic head
pain first and then start to explore the upper respiratory tract to see if there are

empyematous conditions. One does not find that-and it is like the cancer

problem eliminating the picture by thorough roentgenological examination-but
one still has the' patient with the chronic pain. From thence with a good back
ground one can begin to work out the problem in the main. I admire Dr. Boies'

examples of neuralgia. We only have neuralgia in nerve trunk situations. Neur

algia is not the common chronic recurrent head pain problem. Most of that
is localized not in nerve distributions but in vessel distributions, which brings us

to the problem that atypical neuralgia 'is a nonentity. Atypical neuralgia is
vascular pain.

The problem of atypical neuralgia centered in the sphenopalatine has gone
through a long stage of surgical investigation and mechanistic nasal piddling. The
sphenopalatine is at best an ablative scene and one does not get good results with
sphenopalatine attention with recurrent cases of vascular pain.

It is a fact histamine is deprecated in this country but if used as a therapeutic
agent, we may revise our thinking on histamine. Since there is a basic rightness
to nature's way that any insults to the body in any way are as a natural result
to be tended to be corrected at the local roots, it may be that the release of
histamine is attended by arteriolar spasm and it may be a commendable thing that
nature through the histamine is attempting to right this. But the trauma created
by the arteriolar spasm actually is not always corrected by the histamine, and that
is not a deprecatory thing. We can correct it better, perhaps not by the local
action of the histamine but by systemic uses of other drugs that correct arteriolar
spasm. That is the only way we can bring the presence of histamine in our

orderly thinking, if we appreciate that arteriolar spasm is the major problem,
that local histamine release is nature's attempt to correct it, that it is not always
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a satisfactory correction, hence the patient persists with his pain. Histamine is

perhaps a commendable thing. It is the only way we can look at it actually.

Antihistamines are not antihistamines at all. I think that histamine has
been given an infamous name when actually it is possible it is a histology subject.

The ramifications of the subject of head pain is enormous. Branches of the
fifth nerve are not supplied to the mucous membrane, only a skin trunk. It

supplies the walls of the arteries. When the larger vessels dilate they dilate

through mechanical damming back from the arteriolar periphery. Such pain
should never be pigeon-holed. It is a mistake to think of pain as being migrainous.
There are these other peculiar pigeon-holings in which we insist putting the pain,
that the patient has migraine and does not have it at all. Too often the pain
shifts its locale. Atypical pain is more typical than typical migraine. I am

sure they not only shift the locale but the nature of the pain. They shift to an

other artery, because once the carotid periphery is under influences of the auto

nomic system that becomes more fixed, though it is true we do tend to have
neurovascular patterns established in a particular case for an enduring time, not

a lifelong period, when they have the migraine but then the pain may shift to a

histaminic characteristic location. So it is well to review all as such rather than
teach our students a piddling, pigeon-holing that leads nowhere. It is better to

teach basic physiology so they can well know anywhere where there is a carotid
ramification there can be a pain difference between vascular and nerve pain.
Nerve pain is not difficult. It is superficial, searing. Vascular pain is deep and
throbbing, altering with the· pulse. It imitates empyemata because that is due
to throbbing in that area. Actually there is no connection between empyema
pain and vascular pain, pus and intravascular spasm. That is where the overlying
opaque signs come from, intraorbital spasm and edema. The trunk is tender.
That is a typical example.

As one views the effect of therapy in chronic vascular pain through all the
years, any therapy that has stuck has been therapy that has tended to ablate
sympathetic action, the sympatholytic drugs, as ergotamine, blocking agents of
one type or another, or drugs which tend to affect smooth muscle, dilating, in
fluence vasodilatation. Many of these that we have used, as tetraethyl, do not

work in all instances and one can beat his brains out to the best of his ability
and when you get through the environmental factor and the hereditary factor
are going to give you a number of vascular people that you cannot get in tune

with and correct, although you use the' best in the way of therapy. Their way
of life still persists in confusing their vascular patterns.

BENTON N. COLVER, M.D.: I am very much interested in the paper that
was presented because it has simplified and reclassified the causes of this per
sistent head pain. This is one class of patient that I am sure we all of us con

tinue to get from our general practitioners and other specialists, because a person
who has a headache or pain in the head for five, ten years, twenty years, is
passed on as was indicated by these 64 receipts of Dr. Myerson's patient.

I was very much interested, in speaking of Dr. Myerson's discussion, because
have been interested in the so-called half-headache for many years, i.e., this

sphenoid syndrome, pain in and about the orbit, parietal region, the mastoid
area, the occipital area and down the neck, even to the shoulder. Many of these
cases are due to sphenoid trouble and most of them will show no x-ray evidence
because they are not due to plus pressure within the sphenoid but negative pres-
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sure, a closing off of the ostium and absorption of the normal content of air.
The operation for this condition in the sphenoid is simple, as you all know. It
is not destructive and very often very effective.

After Dr. Myerson reported the case of the colored man, I recalled a case

that I diagnosed as sphenoid vacuole, operated and got no results. So I ventured,
as was suggested by the doctor, to do an exploratory operation and within the
substance of the posterior ethmoid cells found an abscess and obtained relief.

LAWRENCE R. BOIES, M.D. (closing): My thanks to Drs. Myerson, Shea,
Hilger and Colver! I have duplicated Dr. Myerson's experience and found a case

of persistent chronic head pain by thorough exenteration of the posterior ethmoid
and sphenoid sinus as well as one can exenterate a sphenoid sinus under external
approach.

Some years ago we were interested in a survey of the problem of chronic head
pain and interviewed several hundred patients that corne through the outpatient
clinic. On the basis of that study when all the facts were in we carne to the
conclusion that chronic nasal spasticities, nasal space disease as a cause of head
ache, occurred in less than 3 per cent of our patients. It was an uncommon

experience and we were much interested in that type of interrogation to see some

farmer sitting in a booth of the outpatient department who had a nose full of
polyps and pus, you might say four plus disease in his sinus and when we inquired
about headaches, his answer was, "Doc, that ain't one of my troubles."



EFFECT OF CORTISONE ON IDIOPATHIC GRANULOMA

OF THE MIDLINE TISSUES OF THE FACE

HENRY L. WILLIAMS, M.D.

ROCHESTER, MINN.

AND

JOHN J. HOCHFILZER, M.D. (By Invitation)
ST. PAUL, MINN.

At the meeting of the American Laryngological Association last

year, one of us (H. L. W.) presented a review of the literature on

lethal granuloma of the midline facial tissues together with reports
of three cases.' Pathologic study of these cases and a review of
similar cases indicated that idiopathic facial granulomas frequently
were not localized disorders but that, in addition to the destructive
facial lesions, diffuse disease of the arterial system and peripheral
capillary bed was present."? These lesions consisted of periarteritis
nodosa, necrotizing arteritis, granulomatous formation and the de

velopment in one case of lupus erythematosus disseminata. Review
of the literature revealed convincing evidence that a stereotyped re

action of the peripheral vascular bed, consisting of arteriolar spasm
with dilatation of the capillary and venule, was the underlying lesion
in all inflammation.8-32

Extensive pathophysiologic investigation has shown that this

type of reaction is common to irlflammation, in the widest sense of
the word, which includes the allergies and the so-called collagen
diseases.33-35 Ricker" has presented evidence that such a reaction can

not occur in the absence of autonomic nerves. In other words, this
stereotyped vascular reaction is a fundamental part of the physi
ologic mechanism by which the body resists stress in its external or

internal environment, and by which it tends to restore physiologic
equilibrium or homeostasis.I''F" The reaction occurs whether the
stress is produced by atmospheric changes or changes in temperature,
by the invasion of micro-organisms, by the injection of nontoxic

protein material, or by changes in the chemical or hormonal com

position of the tissue fluids.
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. This physiologic mechanism known as the «autonomic system"36
is made up of three functionally inseparable parts: (1) the semi

permeable cell membranes and the tissue fluids in which the phys
icochemical reactions take place; (2) the hormonal system by which
such reactions are speeded, and (3) the autonomic nervous system
by which such reactions are localized. and directed. Any change in
the function and activity of one part of this triad immediately in
volves modifications in the other two, thus presenting a synchronized
complex action of the entire system.t" Variation in the nutritive
demands of the tissues results from changes in environmental con

ditions, and the reactions of the autonomic system to them. The

purpose of the capillary bed is to convey nutrition to the tissues and
to carry away waste material. Therefore the capillary bed is of

necessity involved in any reaction of the autonomic system. Nor

mal variations in the tonus of the blood vessels occur simultaneously
in the whole body or in a large part of the body and nutrition of the
tissues is maintained according to environmental demand.

An abnormal type of reaction of the vascular bed to stimuli
from the autonomic system is spasm. The most important thing
about spasm is that it may be limited to a certain region, organ or

part of the body or even to one artery. Spasm in this sense is always
a localized phenomenon, a pathologic occurrence.?"

Ricker" demonstrated that a normal animal reacted to severe

injury with arteriolar spasm and capillary dilatation. It is known that
certain persons react maximally in this manner to stimuli which in
the case of the normal person would produce a mild reaction; a ten

dency develops to react to stimuli to which a normal person would
not react, and they react to degrees of stimulation which would not

provoke reaction among normal persons." This hyperactivity ap
pears to be inherited as a constitutional tendency which depends on

an inherited lability of the autonomic system and is known as "auto
nomic dysfunction" or «allergy." The reaction is limited to a region,
a tissue or an organ.42 Arteriolar spasm and capillary dilatation
compose the fundamental reactions common to all types of auto

nomic dysfunction. The result is sludging of the blood and localized
anoxia43,44 followed by injury to the cells and the release of such
substances as histamine, heparin, necrosin, and leukotaxine depend
ing on, the type of cell injured.i" An antigen-antibody mechanism
mayor may not be present. When present it is a secondary phe
nomenon.V: 46
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The arteriolar and capillary reactions which should be stressed
are functional disorders and can be observed only by means of bio

microscopy.!" Possibly by virtue of the anoxic conditions produced
or possibly by enzymatic activation (hyaluronidase) 47 they may lead
to organic change.:" The earliest organic change observed is fibrous

degeneration of the collagen in the walls of the capillaries and in the
media of the arterial walls of the larger vessels.t" It was because of
this reaction of collagen that Klinge50 first termed these disorders the

"collagen" diseases.50-52

The hormones of the anterior pituitary-adrenal cortex are known
to control electrolyte balance, carbohydrate metabolism and capillary
permeability;53-63 they seem'" to control the production and trans

portation of antibodies and might well be entitled the "master hor
mones" of autonomic function or homeostasis. It would seem rea

sonable to suppose, therefore, that some disorder of the mechanism
which stimulates the anterior pituitary gland, or some disorder of
the anterior pituitary gland itself or of the adrenal cortex might
be the background for autonomic dysfunction.l" Since evidence

suggests that idiopathic granuloma of the midline facial tissues is an

instance of autonomic dysfunction.l?: 6 it would seem reasonable to

suppose that the use of cortisone in the treatment of this condition

might produce a favorable effect. This is especially so in view of
the fact that related disorders such as lupus erythematosus dissem
inata,66 periarteritis nodosa.?" asthma and vasomotor coryza'" have
responded favorably to such therapy.

.

In a case in which the diagnosis was idiopathic granuloma of the
midline tissues of the face, we decided to try the effect of injections
of cortisone. The rarity of the disease, the observation of the pa
tient from the beginning of the disease through its long course and
the effects of cortisone on a lesion of this type warrant our presenta
tion of the following case.

REPORT OF CASE

A white man, 48 years of age, was first seen by one of us in 1943 and gave
the following history: At the age of 38 years he had all his upper teeth extracted
because of extensive pyorrhea. A denture which he wore from that time on

caused him considerable discomfort in spite of repeated adjustments. In 1941 a

small ulcerated area was noticed on the alveolar ridge on the left side and the
attending dentist considered the ill-fitting denture to be the cause. A new

denture and various local applications of antiseptics, however, did not influence
the ulcerative process. Within one and a half years it had eroded through the
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alveolar process into the cavity of the maxillary sinus. Several attempts by an

oral surgeon to close this fistula failed. At the time" the patient was first seen

the outstanding findings were a large antral-alveolar .fistula and profuse purulent
discharge through the fistula and from the left nasal cavity. Roentgenograms
showed diffuse density of the entire left maxillary cavity which was felt to be
consistent with the presence of chronic suppurative sinusitis. A Caldwell-Luc
operation was performed; the antral cavity was found to be filled with purulent
material and granulation tissue. Destruction of bone involving the anterior max

illary wall and floor of the antrum was discovered. The necrotic tissue was com

pletely removed and an attempt made to close the antral-alveolar fistula. The
pathologist reported the presence of granulation tissue lined with stratified columnar
epithelium, a diffusely edematous corium, active proliferation of fibroblasts, new

capillaries, diffuse infiltration of many plasma cells and neutrophils and focal col
lections of lymphocytes. The diagnosis was that of chronic suppurative inflam
mation of the antrum.

It soon became evident that the destruction of bone had not been arrested;
further absorption of the alveolar process and floor of the antrum took place and
a large oral antral-palatal fistula developed. Extensive exenteration of all the in
volved soft tissue and necrotic bone was done on several occasions in the next six
months.

From June, 1943, until May, 1948, the patient felt fairly well; he gained
weight; he was able to work steadily, and it appeared that the destructive process
was arrested. A dental prosthesis was made to occlude the antral-palatal fistula.

In 1948 the patient began to have considerable pain in the malar-parietal
region; the discharge from the antral cavity increased and a slight proptosis of
the left eye became noticeable. Roentgenologic findings revealed evidence of what

appeared to be complete destruction of the malar bone, zygomatic arch and frontal

process of the malar bone, and uniform, increased density of the entire maxillary
sinus on the left side. The lesion appeared to extend posteriorly and involved the

greater wing of the sphenoid. The roentgenologists considered the entire process as

unusual and not suggestive of ordinary bacterial osteomyelitis. They suggested
an unusual granulomatous type of infection or a low-grade tumor, such as fibrous

dysplasia of bone, as possibilities. A slight amount of osteitis was taking place in
the wing of the sphenoid, and it was concluded that before it was destroyed
the malar bone itself had been slightly denser than the normal malar bone.

Sequestra were not present.

In July, 1948, a further attempt was made to arrest the destructive process.
The external carotid artery was ligated and again extensive exenteration of the
malar bone was performed and portions of the maxilla and pterygoid process of
the left sphenoid were removed. The histopathologic findings included small pieces
of highly vascular, inflammatory granulation tissue covered by a layer of epidermis
which penetrated deep into the granulations but did not show the invasive character
of a tumor. The granulation tissue showed active proliferation of fibroblasts, new

capillaries and diffuse infiltration of many plasma cells and neutrophils. The
lining epithelium formed small, cystic spaces in the substance of the granuloma,
and these were filled with pus. Fibrotic, necrotic and hemorrhagic areas were

scattered through the granuloma. The only micro-organisms recognized on stain
ing with hematoxylin and eosin were of the genus Monilia. The diagnosis was

chronic inflammatory granulation tissue.

Numerous bacteriologic, serologic and hematologic examinations did not

reveal any specific etiologic factor.
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Again the condition appeared to improve for several months, but as before
it was soon evident that the destructive process was advancing. During the year
of 1948 the patient received extensive chemotherapy and antibiotic therapy, but
neither one influenced the course of the disease in the least. In November, 1948,
the patient was referred to the Mayo Clinic. He was 5 ft. 10 in. tall (177.8 cm )
and appeared emaciated; he weighed 103 lb. (46.7 kg), although he stated that
his normal weight was 128 lb. (58.1 kg.) The lesion in the left malar area, nose

and> palate was as described. Clinically the lesion appeared to be a typical midline
idiopathic granuloma. Consultants in clinical bacteriology and mycology were

called and they felt that if sufficient care and time were taken for bacteriologic
and mycologic study, a causative micro-organism would be found. They felt,
however, that in view of the nature of the lesion a gram-positive organism could
hardly have produced it. The use of penicillin was advised to eliminate such
organisms so that they would not interfere with the bacteriologic identification
of some more likely bacterium. Accordingly 600,000 Oxford units of penicillin
in oil was injected intramuscularly daily. Results of the Kline, Kahn, Hinton and
Kolmer tests for syphilis were reported to be negative. A roentgenogram of the
thorax revealed evidence of emphysema. Examination of the blood showed
4,430,000 erythrocytes and 11,900 leukocytes per cubic millimeter; 12.4 mg of
hemoglobin per 100 cc of blood; a differential white count of 90.5 neutrophils,
4.5 of each lymphocytes and monocytes and 0.5 basophils per 100 cc and no

eosinophils. A blood smear showed mildly toxic changes in the polymorphonu
clear leukocytes. Urinalysis did not reveal any abnormality. The excretion of
17 - ketosteroids in the urine was reported as 6.6 mg in 24 hours.

Examination of the eyes showed proptosis of the left eye. The exophrhal
mometric reading at 94 mm was right eye 18, left 25.

The result of the tuberculin test performed with purified protein derivative,
single strength, was reported to be positive+++. Skin tests with histoplasmin
and coccidioidin gave negative results. Repeated tests of sputum failed to reveal
acid-fast organisms. Repeated smears of exudate from the granulomatous lesion
in the antrum were negative for acid-fast bacilli.

After preparation with penicillin was felt to be complete, the patient was

anesthetized and extensive specimens were taken from the interior of the left
antrum for biopsy. In addition, four small lymph nodes were removed from the

upper cervical region. A part of the tissue removed was sent for bacteriologic
study, the rest being sent for pathologic examination. The pathologic report on

the tissue removed from the antrum was granulomatous inflammation. The

lymph node was reported to show inflammation with occasional eosinophils and
moderate proliferation of endothelial cells. No organisms were seen.

On culture of tissue from the left antrum the following micro-organisms
were found: (1) streptococcus (green-producing), (2) Hemophilus influenzae
(many), (3) Streptococcus hemolyticus (few), (4) Aerobacter aerogenes, (5)
Neisseria catarrhalis and (6) diphtheroids. Fungi and Brucella were not present.
Cultures were negative for fungi and cultures for tuberculosis were reported
negative for acid-fast' bacilli. Twelve guinea pigs were inoculated with material
from the antral granuloma. Three died and the examination was considered a

failure. The remaining animals were killed after two months and reported nega
tive for Mycobacterium tuberculosis.

In March, 1949, the patient was readmitted for further study. Three con

secutive stools were secured and cultured for Histoplasma capsulatum with neg-
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ative results. Repeated smears of the exudate from the antrum were reported
negative for acid-fast bacilli. Sternal puncture was done and reported to show
normal structure. Erythropoiesis appeared to be adequate and nothing was seen

which would aid in diagnosis. Blood counts continued to show mild toxic changes
with a relative increase of polymorphonuclear leukocytes. Roentgenograms of
the head showed a destructive lesion of the left maxilla and frontal process of
the left malar bone.

The patient was a heavy salt eater, and Selye65 suggested that excess of the

_

sodium ion with a relative alkalinity of the tissue fluids favored the development
of necrotic vascular lesions. The patient was placed on a diet containing 0.5 gm
of sodium, and given 6 gm of ammonium chloride daily, in divided doses. Since
avitaminosis had been suggested as a causative factor in such lesions,32 100 mg of
ascorbic acid for its possible effect on the adrenal cortex and 1 ampule Solu-B
for its lipotropic effect and supposed effect on the blood vessels were given daily.
He rebelled at this treatment after two weeks. No observable improvement had
taken place.

The patient was readmitted in September, 1949, for the purpose of trying
treatment with compound E acetate or cortisone. He appeared' extremely ema

ciated and tired, his appetite was poor and he had an extreme distaste for meat.

On examination a thick, white discharge could be seen on the floor of the
nose on the left. The naso-antral window was blocked by granulation tissue.

_ On looking into the mouth it could be seen that 'the bone of the alveolar process
on the left was deficient, this structure being made up of soft tissue. The gingivo
buccal fold on the left was absent and a large oro-antral fistula took its place.
In the midline of the hard palate there was a perforation about 2 em in diameter
into the left antrum just lateral to the inferior turbinate. Granulation tissue

protruded through this fistula and the antrum was seen to be almost entirely
filled with a granuloma covered with a thick tenacious exudate, which could be
removed only with difficulty, leaving a surface of unhealthy looking granulation
tissue from which blood oozed. A rust colored paste-like exudate lay on the
floor of the antrum. On palpation the lower rim of the left orbit appeared to be
deficient. The structure of the malar bone beneath the tissues of the left cheek
could not be determined, but a firm, rather resilient, mass could be felt extending
laterally and posteriorly almost to the temporomandibular joint up into the tem

poral region and into the left orbit. The impression was obtained that the gran
uloma in the antrum had extended into the orbit and laterally into the cheek,
displacing the eye forward and destroying the malar bone. This area was ex

quisitely tender to palpation.
A roentgenogram of the head taken at this time was reported to reveal evi

dence of irregular destruction of the left antrum. The floor and lateral wall of
the orbit had been destroyed since the roentgenograms taken six months before,
and there appeared to be an area of destruction in the roof of the orbit. The
destruction of the zygomatic process of the frontal bone had increased also since
the last roentgenogram.

The patient was seen again by a consultant in clinical bacteriology and mycol
ogy who stated that in spite of the fact that previous studies had failed to reveal
any specific microbiologic agent, more studies should be undertaken because the
granuloma was increasing in size. He drew attention to the fact that the pa
-tient's father had died of tuberculosis and that positive results for the tuberculin
test had been obtained. He suggested that the granuloma in the orbit be exposed
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and material for study be secured from this area. We hesitated to do this owing
to the introduction of an uncontrolled variable into the trial of the effect of
cortisone on the lesion in the malar area.

Repeated cultures and smears of sputum were reported negative for acid
fast bacilli. Four guinea pigs were inoculated; at the end of two months the
animals were killed and evidence of tuberculosis was not found in any instance.

Examination of the eyes at this time showed an exophthalmometric reading
at 95 mm of i 6 for the right eye and 26 for the left eye. Injection of the
palpebral conjunctiva of the left eye was associated with several small fistulae of
the skin of the outer canthus of the left eye. The subcutaneous tissue in this
area felt indurated and was tender.

An initial dose of 200 mg of cortisone was given intramuscularly on Sep
tember 17, 1949. Almost immediately the patient had a feeling of well-being;
his appetite improved, and the tenderness in the left malar region practically dis
appeared. The granulomatous surface in the antrum began to smooth out; the
antral discharge became thinner, and the surface exudate less dense. Improve
ment continued for about a week, reached a standstill and then there seemed to

be .a relapse in the general condition. The tenderness in the left malar region
returned. No further change appeared to take place in the condition of the
granuloma. At the end of four weeks of treatment the patient complained of
sudden weakness and his weight dropped 6 lb. (2.7 kg) in two days. Blood sodium
and the carbon dioxide combining power were found to be normal, chlorides were

just at the lower limit of normal, but potassium was definitely low, showing
12.6 mg ( 3.2 mEq) per 100 cc of serum. Administration of cortisone was

stopped and the patient was placed on a high potassium diet supplemented by
potassium chloride. As soon as the administration of cortisone was stopped the
patient's appetite decreased considerably.

Treatment was resumed after two weeks. The patient's general condition
again improved and his feeling of well-being and his appetite returned; the changes
were not so marked as at first, however, nor did they last so long. The granuloma
in the antrum, however, continued to show steady improvement. The cavity
of the antrum began to enlarge with the disappearance of the granuloma; laterally
a considerable cavitation appeared where the lateral bony wall of the antrum had
been destroyed. The exudate over the surface of the granulations disappeared
almost entirely and healthy granulation, tissue appeared. The firm area in the
zygomatic region began to soften and tenderness disappeared to the point that
considerable pressure could be exerted, although pressure temporarily increased the
proptosis of the left eye to a marked degree. It was felt that more regression
had taken place in the granuloma in ten days than had taken place in the entire

previous period of improvement. The improvement, however, then slowed down
and nearly reached a standstill.

Owing to the continued skepticism of the consultant on clinical bacteriology
as to the diagnosis of idiopathic granuloma, it was decided to open the fluctuant
mass in the left orbit. About 120 cc of liquefied necrotic material was evacuated
and sent for bacteriologic study. Mild dyspnea developed which was felt to be
on the basis of a spontaneous pneumothorax. A mild degree of general weakness
followed.

It seemed that a long period of treatment with cortisone would be necessary
to clear up this lesion completely since improvement was not continuous but



IDIOPATHIC FACIAL GRANULOMA 141

tended to diminish after a week of therapy. It was felt that treatment with
cortisone (compound E) had been adequate to demonstrate that the granuloma
was favorably affected, and it also appeared that further therapy might turn into
a race between improvement in the granuloma and deterioration of the patient's
general condition.

Cultures, smears and inoculations of guinea pigs from the necrotic material
III the left orbit showed no evidence of tuberculosis.

Since the patient has returned home his condition has remained stationary.

COMMENT

In spite of attempts to identify a possible etiologic agent by
repeated animal inoculation and cultures for bacteria, yeasts, fungi
and viruses the consultant in bacteriology felt the condition might
still be of microbial origin.

The nonspecific nature of the lesion, however, has been as well
demonstrated bacteriologically as any of the lesions reported in the
literature as idiopathic granuloma, and clinically, the lesion fits the
classification of idiopathic granuloma of the midline facial tissues.

If either the infectious or allergic hypothesis is accepted for
this condition, however, any observations as to the effect of cortisone
would be equally valid, for many independent studies have indicated
that unless specific organisms are found in the lesion, idiopathic and
infectious granulomas cannot be distinguished. It would seem justi
fiable to assume that the same physiologic mechanism of resistance
is present in both types.

In our case cortisone appeared to confer a brief temporary feel

ing of well-being and improvement in appetite. The reason for this
effect is not known.

Early in the treatment with cortisone the patient was freed of

pain and tenderness, but these symptoms returned in a short time.
The improvement of the patient and recurrence of symptoms could
not be associated with any change observed in the local lesion. The

possibility that these might be central effects was considered.

As soon as therapy with cortisone was started there appeared
to be a definite and progressive change in the granuloma. The se

cretions became somewhat more profuse and thinner. The granu
lomatous tissue that could be seen slowly receded, the thick tenacious
exudate slowly disappeared from its surface and the granulations
became slightly firmer and of brighter color. The somewhat woody
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induration of the tissues of the left malar region found on palpation
disappeared, the tissues became softer and those in the orbit seemed
fluctuant. As it is well known that granulomas may heal by lique
faction necrosis, it was felt that the changes observed were the result
of this process. These changes, however, could have been brought
about by improved nutrition resulting from a more normal blood

supply or by antigenic material (if the condition was felt to be due
to invasion of micro-organisms) being brought to the area and lib
erated by the lymphocytes.

For a short period the patient suffered from exquisite tender
ness of the left temporal artery. This suggested a vascular effect.
We have no adequate explanation for the relatively rapid improve
ment in the granuloma on the first administration of cortisone or

for the gradual slowing of the rate of improvement after a short
time. The hypothesis which we presented that idiopathic granuloma
had a stereotyped vascular defense mechanism in common with the
resistance mechanism of the body could not be confirmed or denied

by our study. However, the improvement in the local lesion sup
ports the formulation that hormones of the adrenal cortex play some

part in the physiologic mechanism of immunity.

Although cortisone had a healing effect on the granuloma, the

progress was so slow as to make it seem that cortisone will not prove
to be a useful drug in treatment for this condition and those of
similar nature. This seemed particularly evident in view of the
unfavorable side effects produced; namely, interference with normal
metabolism of potassium and production of some general deteriora
tion in the condition of the patient.

MAYO CLINIC.
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DISCUSSION

HARRY P. SCHENCK, M.D.: This entity is one of the most disconcerting
lesions that one must face. Fortunately, it is rare. The first case to be reported
in America was presented before the American Laryngological Association in
1931 by Doctor George B. Wood of Philadelphia. The only case which I could

study died several months ago after five months of hospitalization." Eventual
exodus has occurred in every case and I believe that Doctor Williams' patient
is also doomed. The etiology of the disease h;s eluded every conceivable form
of investigation. Malignant changes in cells are absent in the histologic studies,
no virus has been isolated and no molds have been incriminated.

It is encouraging that Doctor Williams has had some success in delaying the
progress of the disease by the use of cortisone. However, the effects of cortisone

may be only temporary. X-ray therapy has usually produced temporary remis
sions during the early stages of the disease but is ineffective later and may actually
produce acceleration of the necrotic action.

Case reports accompanied by histologic data invariably mention the presence
of peculiar vascular cuffs. The histologic picture is so specific and characteristic
that it should eventually lead to the solution of the enigma.

Doctor Williams has presented a scholarly consideration of this mysterious
disease. I had hoped that he might have found cortisone a specific for its cure.

Because the available cortisone in our hospital was being used in another investi

gation I could not use it �n the treatment of our patient.

WALTER B. HOOVER, M.D.: I am greatly intrigued with Dr. Williams' dis
cussion of this condition.. He certainly has thought a great deal upon it.

I was unfortunate enough to have a similar case a few years back and
fortunately I have had none since, but I watch the literature. on this subject.
It is certainly a difficult proposition. I have nothing to add to Dr. Williams'
discussion except admiration.



IDIOPATHIC FACIAL GRANULOMA 147

1 would like to ask a question and that is, is it not true that the use of
the anterior pituitary hormone discourages granulation? Is it not true in a

wound, granulation tissue will not form during the administration of considerable
quantities of this material? I should feel that this hormone might decrease gran
ulation tissue, whether it increases healing or not. I should like to have Dr.
Williams' opinion concerning that.

At the time I had my case there were no other antibiotics except the sulfa
drugs available to me, and there were also none of the hormones. We thought
of most everything and at that time I was unable to get virus studies made.
It was during the early portion of the war and I was unable to get a complete
autopsy because the patient's family had become discouraged with me. I had been
unable to produce any results in life and they thought I would not in death.

FRANCIS L. WEILLE, M.D.: I would like to congratulate Dr. Williams on

his excellent presentation and call attention to the fact that there is no publication
on the subject of cortisone or ACTH to my knowledge in ear, nose, or throat
literature. I think it will not be long before these preparations, ACTH and
cortisone, will be heard from more in our field.

I would like to know about the more recent preparations of these hormones.·
There is a review in the Archives of Internal Medicine for last month detailing
the effects of cortisone and ACTH on 23 cases of arthritis treated at the Mayo
Clinic. This is a very comprehensive report. It is an extremely valuable con

tribution to medical literature and anyone who is interested in the subject will
find it of great help. To go through it is an illustration of the fact that we are

doctors first and specialists second. This article will bring to your minds many

possible uses of these hormones in the field of otolaryngology, such as in allergy
and possibly in progressive deafness.

I· want to ask certain things of Dr. Williams. Even since this publication
last month the type of preparation of cortisone and ACTH is said to have been

improved. Is this so? What changes have been made to provide greater efficiency?
What toxic effects of the drugs has he seen? Euphoria, hair changes, round

ing of the face, etc. have been mentioned, but what has been his experience?

SAM E. ROBERTS, M.D.: wonder at times we do not try too hard to prove
everything in medicine either a neoplasm or an infection.

Certainly no series of cases could have been better presented than Bill
Williams.'

In one of the x-ray pictures the man had a very bad dental situation. This
is always strongly suggestive of a deficiency disease. I am speaking day after
tomorrow on a disease, Histoplasmosis, also a granuloma, presumably due to a

fungus, in which I have some proof that it IS a deficiency disease.

Dr. Williams mentioned the fact that he gave this patient potassium. As
near as I could tell from his discussion the patient improved just as well on

potassium as he did on cortisone. That may be only one deficiency. Probably
the patient had many mineral and trace element deficiencies. It is my opinion
that a great many of our granulomas, and other degenerative diseases, should be
regarded as deficiency diseases. During the last two years I have made rather
extensive clinical observations of the effect on humans of minerals and trace

elements. In this work I have used Viterra (J. B. Roerig Company of Chicago).
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Also, I have carried on a limited, but intensely interesting experimentl work, with
ornamental and fruit trees. The work on the trees was with the elements found
in nails, using ordinary steel nails and galvanized iron nails. Two each are driven
into the base of the tree near the ground. They are driven into opposite sides of
the tree so the elements will enter quickly into the tree circulation.

I believe the galvanized iron nail to be the more important, because it is softer,
more easily dissolved and oxidized more quickly. Also, it contains more zinc

which is important in both plant and animal life. I have found that my orna

mental trees have retained their leaves much longer in the Fall, and the fruit trees

develop a better fruit, less apt to fall before thoroughly ripened.

I will report more in detail on this in another year or two.

THOMAS C. GALLOWAY, M.D.: I wonder if we may not be overlooking a

simpler explanation of these cases. I had a case similar to this in which we found
a microaerophilic streptococcus of the type that Meleney has discussed, where
the lesion was exposed and treated with zinc peroxide. The local lesion healed

cleanly. Unfortunately the infection extended back into the pterygomaxillary
fossa, behind the orbit and was not ultimately controlled. The great pain, the

very slow process, the marked cachexia could fit into such an infection. I hope
that when this case comes to autopsy a culture will be taken from the advancing
border of the lesion with the possibility that it might be explained on the basis
of a microaerophilic organism.

HENRY 1. WILLIAM, M.D. (in closing): want to thank the discussers for
their kirrdness in talking over this paper. As you know, I suggested that this

idiopathic granuloma might be an example of allergy. I know Dr. Schenck has
done a great deal of experimental work along these lines and I thought that he

might confirm or deny this hypothesis.
The effect of ACTH on this type of condition of course was not investigated

here. We do know, however, that ACTH is the hormone of the anterior pituitary
which stimulates the production of the adrenal cortical hormones of which cortisone
is probably one. It does discourage the formation of granulation tissue in ex

perimental wounds. I have been given to understand that the use of ACTH will
stop, prevent any evidence of healing. As soon as withdrawn it will heal with
extraordinary rapidity.

Dr. Weille referred to the papers on encephalopathy and polio and on the
use of cortisone in rheumatoid arthritis, That is a study in itself, as he said.
It takes up 150 pages of ordinary print and I have a little difficulty in reviewing
it at this time in the five minutes that are alloted to me. So if you will excuse

me I won't attempt it.

The toxic effects of cortisone are pretty well gone over in this article. If
you want to know about them in extenso I would suggest you read it.

Dr. Sam Roberts talks about the use of mineral supplement given free choice
with the ordinary diet. I happen to get up at about the time every morning
when over the radio there comes from Iowa the test course on the effect of
mineral hog supplements containing trace elements and their importance in the
raising of this important animal down in Kansas and Iowa. I have been very
much struck by Dr. Roberts' remarks, that there is no farmer in Iowa, Minnesota
or Kansas who would think of trying to raise any of his domestic animals with
out the use of mineral supplements but the doctors in those areas don't seem to

have sense enough to use them on their patients.
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I think there might be a considerable amount of sense in Dr. Galloway's
remarks about the microanaerobic aerophilic organism. We tested for these. You

may recall that Dr. Hillman and I suggested ten or fifteen years ago the presence
of this organism in treating frontal myelitis. We also found these organisms were

particularly sensitive to penicillin so that nowadays this osteomyelitis is not the
problem that it was. It is hardly necessary to use the wide open treatment with
the use of zinc peroxide, etc., which Dr. Galloway suggested in his discussion.

I was very interested in considering that in these four days there have been
five papers given on the subject of autonomic dysfunction. It is nearly 50 years
since Lombard first suggested the method of bio-microscopy by which to study
the mechanism involved. Forty years ago I think it was that Dr. Shambaugh, Sr.,
and Dr. Lermoyez suggested the hypothesis of labyrinthian ischemia, which Dr.

Hilger so ably recapitulated the other day. Dr. Lermoyez of course pointed out

the various varieties of Meniere's syndrome to be produced by various areas of
vasospasm, and now in this length of time I think it has become more and more

evident that this is a physiologic mechanism of many of these disorders.

I think that one thing which possibly has not been emphasized is the differ
ence between ordinary action of the autonomic system and these autonomic dys
functions. These are localized disorders which are distinguished quite clearly from
autonomic dysfunction and are put in the place of cholinergic disorders. I think
that we ought to realize that in these any type of vasodilator is effective, in these
disorders, and we ought not to concentrate too much on one.

I believe the use of histamine or the talk about histamine sensitization and

things of that sort has greatly delayed our acceptance of this hypothesis because
it was not realized that histamine, just like cocaine is just another vasodilator and
that we all find individual variations in reaction to these substances. Histamine
will work well in one, procaine in another, nicotinamide in another. We also
find individuals in whom a certain type of vasodilator is not effective and in
whom another will work better. I think we ought to concentrate on the fact
this is a vasospastic phenomenon and not concentrate too much on any particular
panacea as recommended by one of us who is enthusiastic, such as my use of
nicotinamide, etc.



SCREWWORM (COCHLIOMYIA AMERICANA)

INFESTATION IN MAN

H. MARSHALL TAYLOR, M.D.

JACKSONVILLE, FLA.

Rarely has a paper been presented before this distinguished senior

society dealing with a subject pertaining to tropical or semitropical
medicine. Although this is a national society, I do not find it amiss
to discuss a disease which at times may hold profound interest for
the otolaryngologists residing in the Deep South. It so happens that
cases of human infestation with screwworms occurring as far north
as Missouri and Illinois have been reported. Also, my subject em

phasizes the fact that with the speeding up of rapid air transporta
tion from tropical countries the American physician at times may
be confronted with medical problems with which he is unfamiliar,
not the least of which may be this repelling parasitic disease.

In 1933, as a result of the dust storms and the forming of dust
bowls in some of the Southwestern states, large areas of verdant

pasture and grazing lands were destroyed. The United States De

partment of Agriculture, taking cognizance of this destruction and

acting to prevent the starvation of large herds of cattle in these
areas, sent thousands of half-starved and emaciated animals to the
rich grazing pasturelands of Florida and Southern Georgia. Many
of these cattle were infested with the screwworm. Within two years
the infestation of this parasite was widely established in this virgin
territory, and a high mortality was being reported by the livestock
owners. The Bureau of Entomology and Plant Quarantine reports
that the loss from this source in the Southwestern states may amount

to $10,000,000 annually.

Not until 1937 were cases reported in Florida of the infestation
of man with this parasite.' My introduction to this cruel affliction
was a tragic one, for one of my first cases terminated fatally as the
result of meningitis four days after the patient was admitted to the

hospital. In another case, the patient narrowly escaped death owing
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to massive and repeated nasal hemorrhages. In still another case,
there developed a saddle back nose, almost complete loss of the soft
palate resulting from cicatricial atresia of the nasopharynx, and a

fistula in the maxillary antrum extending through the soft tissues
of the cheek. In all of these cases, when the patient was first seen

the disease was in the late stages, which accounted for the serious

sequelae. I am convinced that the mortality would be relatively as

high in man as it is in livestock if the disease were allowed to remain
untreated. "

A comparatively high mortality as a result of this disease has
been reported in the literature. In 1934, Aubertin and Buxton''

reported 179 cases with 15 deaths. In the series of Yount and Sudler,"
23 cases, or 22 per cent, terminated fatally. Harris4 in 1929 re

ported 2 deaths in 5 cases.

Time will not permit me to give a detailed report of the 8 cases

it has been my fortune, or misfortune, to treat. I have, however,
observed most of the complications which are mentioned in the body
of this paper.

COCHLIOMYIA AMERICANA

In 1933 Cushing and Patton, 5 in a study of blow flies, con

cluded that Cochliomyia americana is the true myiasis-producing
screwworm fly of the Americas. This fly is a shiny bluish green
blow fly distinguished from the ordinary bluebottle fly by three

longitudinal black stripes symmetrically arranged on the thorax or

scutum. The head is short, red or yellow in color, and closely attached
to the body (Fig. 1). Stiff black hairs cover the body, which is
metallic in appearance. This specie of fly is small, varying in length
from 10 to 13 mm. The female lays at one time from 10 to 400

oblong yellowish eggs (Fig. 2), depositing them on the edges of
wounds or blood spots and in body cavities cemented together in

shingle-like masses rather than in the haphazard fashion of other
blow flies. In from six to twenty-one hours the eggs hatch. The
tiny larvae (Fig. 3) known as screwworms, are described as whitish
footless grubs that are rather slender and quite active; they feed in
clusters and burrow into the live flesh until soon a pocket or cavity
is formed. When these worms reach maturity in from three and
one-half to ten days, they attain a length of from 13 to 19 mm. and
have twelve segments with a belt of minute spines or bristles around
each one. They somewhat resemble a screw as the body tapers from
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Fig. 1.-Adult screwworm fly (Cochliomyia americana). From Plate
1, Tech. Bul. 500, U. S. Dept. of Agriculture, January 1936.

Fig. 2.-Eggs of the screwworm fly.
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Fig. 3.-Third stage larva of the screwworm. Note the anterior

spiracles with eleven finger-like processes and the belts of small bifid or

trifid spines (some shown enlarged). From Figure 236, Insects, Ticks,
Mites and Venomous Animals of Medical and Veterinary Importance by
Walter Scott Patton and Alween M. Evans, Croydon, H. R. Grubb, Ltd.,
1929.

Fig. 4.-Pupa of Cochliomyia americana. From Figure 12, page 19,
Tech. Bul. 500, U. S. Dept. of Agriculture, January 1936.

the large posterior end to almost a point at the head. Embedded in
the living flesh, the head is provided with two hornlike mouth hooks
capable of tearing living tissues and causing them to bleed. The

posterior end remains uppermost for on it are situated the spiracles or

breathing orifices.

On reaching maturity the screwworms drop from the host to

the ground, where they burrow into the soil, burying themselves
while the skin hardens as they pass through the pupal stage to de
velop into the adult fly. The pupae are brown, elongated oval in

shape and about 10 mm. in length (Fig. 4). Emerging in from
seven to fourteen days, the adult flies are ready to mate and to lay
eggs after an additional period of from five to ten days. Thus the

average life cycle is approximately twenty-four days, and in con

sequence a number of generations may be bred in a single season.
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SITE AND PREDISPOSING FACTORS

The common site of infestation in man is the nose, but infesta
tion of the nasal sinuses, pharynx, throat, mouth, ear, orbit, eyeball
and open wounds may also take place. In rhinal myiasis the larvae
occur in the nose as facultative parasites, then invade the surrounding
tissues and the paranasal sinuses, even penetrating the bone in some

instances. Occasionally they attack the drum membrane, cartilage
and bones of the ear.

The chief predisposing factor in rhinal myiasis is a pre-existing
pathologic condition of the nose. A cut, scratch, or abrasion of the
skin is necessary to attract the female screwworm fly. It rarely
attacks normal tissue, preferring always an open wound or bleeding
surface in which to deposit its eggs. Chronic rhinitis or unclean
liness attracts the female fly, as does also any exposed wound or ulcer.
In reviewing the cases described in the literature, one notes the

repeated mention of the presence of atrophic rhinitis, ozena and

syphilitic disease as contributory factors; also occasionally epistaxis,
epithelioma and leprosy are named. The presence of the disease itself
invites reinfection. The offensive odor associated with ozena and
also the smell of blood appear to attract the fly.

Sleeping in the open invites infestation for the insect may de

posit its eggs undisturbed. In .numerotrs cases reported in the literature
the patient had slept out of doors. The disease occurs more fre

quently in farmers and other workers in rural districts than in urban

dwellers; it occurs with greater frequency in the poor than in persons
in better circumstances, owing doubtless in both instances to their
mode of living. Since climate and the season of the year affect the
habits of the fly that causes the disease, they also affect its prevalence.
The seasonal incidence varies with the latitude, and a larger number
of cases naturally occur in the warmer climates where the fly has a

longer period of activity and is more numerous.

Within twenty-four hours after the eggs are deposited in a

favorable environment they hatch out, and the young parasites pene
trate farther up into the nasal cavity, feeding on the discharge caused

by antecedent conditions of disease or by the irritation incident to

their presence. Their movements, however, may not be perceived by
the patient. When opportunity offers, more and more flies are attract

ed to the infested wound, and the larvae continue to develop from the
new batches of eggs. The worms readily penetrate and enlarge the
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wound as they rapidly destroy the tissues, until finally vital organs
are exposed or sufficient poison is absorbed to prove fatal. Death
may then ensue from continual reinfestation or from complications
resulting from the presence of these parasites.

SYMPTOMS

Subjectively, the symptoms include partial obstruction to breath

ing on the affected side and a feeling of discomfort accompanied by
a strange sensation at the root of the nose that radiates outward along
the supraorbital ridge and gradually increases until it becomes an

intense pain, usually centering over the frontal sinuses, but some

times located in the maxillary region, the temporal region or near

the ear. Sneezing may occur at the onset, and severe headache may
persist. These early subjective symptoms may be noticed in from
one to three days after the eggs are deposited in the nose, and a

serosanguineous nasal discharge of offensive odor accompanies or soon

follows their appearance. As the disease advances, the discharge
becomes more profuse, appears in lesser amount from the other nostril
and has a more purulent aspect. It is thicker, dirty reddish brown in
color and nauseatingly offensive as to odor. The presence of blood
in the discharge indicates the activity of live worms in the tissues.
As the patient improves after removal or destruction of the larvae,
the blood disappears, and the rapidly diminishing discharge becomes

mucopurulent or mucoseropurulent.
With the onset of this discharge, the patient may clear his throat

repeatedly, expectorate frequently and cough up a purulent material
that may contain living or dead larvae, especially after treatment is
instituted. The nose becomes greatly irritated, and the temperature
is elevated, ranging from 101 to 104 F. Neuralgia and headache
are usually pronounced, particularly if the parasites invade the sinuses.

Swelling of the nose, eyelids and cheeks occurs on both sides, but
arises first and is greater on the affected side. As the disease pro
gresses, the surface over the swelling becomes discolored and has the
appearance of the skin in erysipelas. Destruction of the tissue may
even extend to the surface of the face and, by breaking down the
skin, cause a foul open sore. In some instances it has been possible
to discern the movement of the larvae under the intact skin (Fig.
5) . At this stage subjective sensation of activity within the nasal
chambers has developed, and the swarming larvae may be observed
actively in motion. Their number varies from a few to several
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hundred. These parasites may destroy the nasal conchae, perforate
the septum and the palate, and make their way into the paranasal
sinuses, the orbit, the eyeball, and even the intracranial space and
the brain.

Concomitant ocular symptoms may also be present. They
include swelling, redness, lacrimation, photophobia, blepharospasm,
irritation of the bulbar and palpebral conjunctivas, and the gathering
of mucopurulent material at the inner canthi. In one of my cases

of nasal myiasis the patient's right eye was swollen shut, and a worm

was found in the lacrimal duct (Fig. 5).

Fig. 5.-In this patient the screw

worms were swarming throughout the
nasal cavity, coming from the antrum

through the tooth sockets into the oral
cavity, and perforating the soft palate.
There was invasion of one tonsilar fossa
with pronounced swelling of the super
ficial tissue. The right eye was swollen
shut, and a worm was found in the
lacrimal duct. Over the frontal area

movement of the larvae was discernible.

The patient suffering from this disease is as a rule extremely
nervous and restless at first, and irritated at the inability to clear
the nose. As the condition becomes more and more toxic, the apathy
that develops is superceded by stupor or even coma. Delirium or a

semidelirious state occurs in some cases. These mental symptoms
disappear quickly with improvement of the patient.

Pallor and loss of weight have been reported as symptoms of
rhinal myiasis. Epistaxis is not only a predisposing cause, but it may
occur in the active stage also or as a delayed symptom. It may cause

fatal termination.

DIAGNOSIS

Usually it is possible to obtain a history of a fly in the nose two

or three days before the onset of symptoms. This information
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coupled with the presence of obstruction, intense irritation and an

offensive sanguinopurulent discharge from the nose should make the
diagnosis of rhinal myasis practically certain, especially in the warmer

climates. Observation of the larvae is definitely diagnostic. They
may be seen more easily in the initial stage of the disease after the
swollen mucous membrane has been shrunk with adrenalin. Later

they are readily visible high in the nasal cavity, and as the condition

progresses, they may be observed in the nasal fossae, around the
artificial openings they have made and in expectoration from the

nasopharynx. Once observed, a wound infested by screwworms is

easily recognized by the characteristic watery discharge of bloody
exudate and the offensive nauseating odor. Also, inspection reveals
the worms, standing on end, in the pockets or far recesses with head
or small end embedded in the flesh.

Differential diagnosis is not difficult. The presence of a foreign
body within the nose might at first be suspected, as might also local
inflammatory swelling from some other cause. Even early in the
disease, however, careful inspection will disclose the larvae in the
nasal cavity; if not, treatment with chloroform will probably bring
them to view. The parasites are plainly visible when the disease is

fully developed; otherwise, the condition might appear to simulate
acute paranasal sinusitis, anthrax, erysipelas, or cellulitis of the face.

COMPLICATIONS AND PROGNOSIS

Since the destructive process may progress into the adjacent
structures as the larvae migrate into the surrounding tissues or sinuses,
complications are not infrequent. Paranasal sinusitis is doubtless the
most frequent involvement with the frontal sinuses commonly af
fected. Migration of the larvae into the orbit or into the cranial

cavity sometimes occurs. Once the brain is reached, secondary bac
-terial invasion causes fatal termination. Hemorrhage may also be
so extensive as to prove fatal. Otitis media with suppuration has
been reported, as has invasion of the throat. Inspiration pneumonia
is occasionally encountered. Gastric and intestinal myiasis occur but
seldom as complications or sequelae, and septic meningitis and general
sepsis also occur rarely.

..

In severe cases that do not terminate fatally, the patient may
suffer varying degrees of deformity owing to the destruction of
tissue. In some instances it may even be necessary to resort to plastic
surgery as a remedial measure. Saddle nose, perforated septum, per-
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forated palate or destruction of portions of the nose or cheek may
occur. The conchae and nasal septum are usually attacked.' In cases

in which ozena is a predisposing factor, destruction by the larvae of

portions of the mucous membrane lining the nasal cavities aggra-,
vates this disease. If the larvae make their way to the eyeball, loss
of the eye may result. The outlook, however, is favorable when

only a few larvae are present and treatment is promptly instituted.
In the absence of complications, reinfections or sequelae, the period
of disability is relatively short for the larvae mature in a few days.

TREATMENT

In the treatment of rhinal myiasis removal of the larvae is

accomplished mechanically and by the use of drugs. It is important
to cleanse the wound thoroughly so that the spiracles or breathing
orifices on the posterior end of the embedded larvae may be exposed
to the fumes of the drug used and so that the drug itself is permitted
to reach the worms submerged in the pus. Forced to breathe the
fumes through the exposed spiracles, the worms are stupified in a few
seconds and killed after several minutes. Chloroform applied locally
and as a vapor is the drug of election.

Symptomatic treatment includes measures for the relief of pain,
nervousness, insomnia and anxiety. It is important to enforce gen
eral hygienic rules and to provide stimulative and supportive therapy
when required. Because of the repulsive nature of the disease, an

orexia is commonly experienced by patients whose minds are clear,
and liquid or semiliquid foods are often prescribed.

The treatment and, in so far as possible, the cure of intranasal

pathologic conditions are highly important as preventive measures.

The patient suffering from ozena, for example, should be made aware

of the danger of myiasis and should be cautioned against sleeping in
the open unprotected by screens. He should be informed regarding
the immediate need for medical attention in case a fly enters the
nose.

Basically, sanitary provision for the prompt and suitable disposal
of refuse and carcasses, thus preventing to a considerable degree the

breeding of the fly whose larvae cause myiasis, is a constructive pre
ventive measure. This pest has a more devastating effect on both
domestic and wild animals than any other insect; uncontrolled, its
larvae are capable of wiping out entire herds of cattle, hogs, sheep'
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and goats. They attack any warm-blooded animal for they are true

parasites that take up their abode only in the living flesh of such an

animal. Infestations have been observed in all kinds of wild and
domestic animals and in poultry, as well as in man. Thus the danger
of myiasis is not to be overlooked, particularly in the presence of the

predisposing factors described.

SUMMARY

Infestation of the nasal cavity by the screwworm (C. ameri

cana) is described. The symptoms, differential diagnosis, compli
cations, prognosis and treatment are discussed. Mention is also made
of the relatively high mortality and of the predisposing factors asso

ciated with this disease in man.

111 WEST ADAMS STREET.
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DISCUSSION

JOHN H. FOSTER, M.D.: Mr. Chairman and Members of the Association,
there is very little that one could add to the paper that Dr. Taylor has presented
because he has covered the subject so thoroughly. I might, however, add some

little personal experience with this condtion.

Some years ago when Dr. Taylor became interested in this subject he asked
me whether I knew anything about "blow flies" and screw worm infestation in
cattle and humans. I told him that I had been familiar with the subject all my
life. He reproached me for never having written something on the subject. My
reply was that these pests were regarded in the Southwest so much a matter of
course that it had never occurred to me that everyone did not know about them.
While I had seen some cases in human infestation, I preferred, if possible to forget
them. I have never had any experience with cleaning out cesspools but I imagine
that that would be about as agreeable a task as caring for a case of screw worms

in the human nose and sinuses.

In South Texas the blow fly is present during all of the months although
their number varies greatly from time to time. When they are at their worst

almost every young calf on the range will become infected at about the age of
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ten days when the cord becomes detached from the navel, and every bleeding
point on the body offers a site for the deposit of the eggs of the fly, and the animals
are not branded during these months for the reason that losing of the escar offers
a chance of infection. The range rider always carries in his saddle pockets some

thing with which to treat these cases as found. It is as much a part of his

equipment as are the lariat, boots and spurs. Naturally in large pastures and in

brushy country some cases escape notice until too late and in consequence the
loss of livestock is an appreciable item.

Infestation of the human usually occurs in my experience in men who have
some lesion with a serous sanguinous discharge and are sleeping in a drunken
stupor. However, some of them occur in people just apparently in natural deep
sleep. If the site of the infection is an external wound it amounts to little for
the reason that it is easy to cleanse the wound and kill the worm. Unfortunately
most of the cases occur in the nose and the worms quickly make their way into
the soft tissues and antra.

I found the inhalation of chloroform a little at the time the best method of
treatment. The worms are not killed but squirm out into view in order to escape
and can be picked out. I have tried irrigation of the antrum with chloroform but
it is painful and may leave dead worms in the sinus. There is enough sapremia
from the dead tissue without adding the dead worms.

I have not seen a case in a human myself for many years now, though
understand that an occasional case turns up in the charity clinic. It is not a

disease of the well-to-do.

The question naturally occurs to you as to why steps are not taken to elim
inate these flies. Most of the pests such as ticks, horn flies, etc., are controlled
to a great extent by means of dipping cattle and spraying them with poisons
such as arsenical preparations, DDT, etc. Unfortunately the blow fly only attacks
an open wound or bleeding surface and the methods applicable to the other pests
are of no avail against it.

JOHN J. SHEA, M.D.: The contamination of an unkept nose or ear by
the ordinary maggot is not uncommon. But the contamination and growth of the
screw worm (Cochliomyia Americana) is rate.

I once saw such an individual the result of an intoxication followed by a

long exposure in the sun. Involvement in this instance was nasal and the treat

ment was the use of chloroform in an atomizer. The patient died the second day
of hospitalization.

CHARLES C. GRACE, M.D.: I have had five cases of infestation of screw

worm in the human. The first was an elderly negro who came in giving a history
of having had for about five days a constant bloody dripping from his nose.

The day before I saw him he had blown four or five larva from his nose. I used
chloroform on an applicator and removed about 140 adult larva from the nasal
cavity. The septum was completely destroyed.. The turbinates were destroyed
and he had a complete exenteration of the ethmoid. Some of the larva were seen

to fall into the antra. Two were seen to drop into the sphenoid and two or three
minims of chloroform were injected into those sinuses.

The second case I saw after one of the general practitioners had felt some

thing moving under the skin. The negro's face was terribly swollen and an in-
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cision was made over the anterior surface of the antra and on one side were

removed ten larva, on the other side eight. He did not have such a bad infestation
as we only removed about 40 larva from his nasal cavity.

The third was a feebleminded girl about 14 years old, who had had infesta
tion aparently for about three days. She had no destruction of the septum but
massive destruction of the turbinates on one side and some destruction on the
other side. I think we removed about 30 larva from one side of the nose and
about 15 from the other.

The next was a Coast Guard man who was a member of the beach patrol
during the war. Dr. Rodney McKenzie from Cincinnati was the otolaryngologist
at the Coast Guard Station. He called me one morning and told me what he
had seen in the boy's nasopharynx. In the middle of the posterior septal wall was

a little reddened enlarged mass. If you looked very carefully there were about
14 or 15 tail ends of the screw worms moving like cilia. This as well as we could
find out was of about 36 hour's duration. The larva were approximately 3 mm.

in length. They were very small.

The last case was in an elderly white man who came into the office grving
a history of pain in the jaw and a foul taste in his mouth of four days duration.
Three weeks previous to that he had had an upper first molar pulled and there
were eight adult larva in the socket of the tooth site.

I think Dr. Taylor has given a very, very adequate coverage to a most re

volting subject, but this last case impresses upon me the wisdom of the old, old
saying, he who keeps his mouth shut seldom gets into trouble.

H. MARSHALL TAYLOR, M.D. (in closing): I would like to express my
appreciation for the discussion that these three gentlemen have given us.

Secondly, I would like to apologize to this Society for bringing a subject
before you which is anything but esthetic. If you have ever an occasion to treat

these cases, after you have seen them you feel like you would to have a bath
in chloromycetin, aureomycin, chemotherapy, and then you would like to consult
your sanitary officer and ask to be condemned to the incinerator.
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A CLINICAL PATHOLOGICAL ENTITY
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Interest in the effects of smoking has increased greatly in recent

years. This interest was climaxed by an unusually thorough pres
entation of the subject recently in a lay magazine which is read

throughout the world.

During the past twenty-five years there has been a tremendous
increase in the consumption of cigarettes; this has been gradual and

steady. The latest available- statistics issued by the Department of
Economics of the United States Department of Agriculture, are

impressive. During the fiscal yea,r ended June 30, 1949, 392 billion

cigarettes were produced.' If one adds to this the fact that during
the same period, the federal government collected the staggering sum

of 1,232 million dollars in cigarette taxes, one can appreciate how

important smoking is, not only to th� tobacco companies, but to

the federal and local governments.

The prewar peak production of cigarettes in 1939 was 181 bil
lion.2 Within ten years this figure more than doubled to reach the

impressive total previously quoted, 392 billion.

How can one account for this increase in smoking. Most peo
ple smoke because they find in tlie cigarette something which satis
fies a desire. In their daily practice most physicans encounter indi
viduals who smoke two or more packages of cigarettes a day. There
are probably several factors to account for the steady and constant

increase in cigarette consumption. The oft-repeated propaganda of
the cigarette manufacturers directed at the public through every
possible medium must have a definite influence. The tensions of
modern life are mentioned frequently, but perhaps the most im-

Reviewed in the Veterans Administration and published with the approval
of the Chief Medical Director. The statements and conclusions published by the
author are the result of his own study and do not necessarily reflect the opinion
or policy of the Veterans Administration.
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portant factor lies, within the individual himself. Psychiatrists tell
us that having something in one's mouth is a nervous habit, a rever

sion to the first phase, the oral phase of psychological development.
It is a way of satisfying one's needs, a form of ingestion which has a

sedative effect, and therefore applies especially when the individual
is upset.

That cigarettes are irritating is known to every person capable
of reading or understanding language. For a moment let us turn

our attention to the slogans and claims which the various manu

facturers make for their cigarettes. The following are just a few
which come readily to mind:-«always milder"; «easier on the

throat"; «not one single case of throat irritation"; «less irritating".
Only a few weeks ago the Federal Trade Commission ordered cer

tain of the major cigarette manufacturers to discontinue their form
of advertising. This government agency averred that all cigarettes
are irritating.

Sufficient research has been done to prove that cigarettes are

irrirating. In this respect Haag'': 4, 5, 6 and his associates have done
a considerable amount of work on animals. It would seem from the
literature available that the hygroscopic agent employed is the prin
cipal, though not the only factor, in the production of irritating
substances during the combustion of cigarettes.

The purpose of this paper is to make known a lesion of the
vocal cord which is caused directly by the irritation of smoking. At
first the lesion is purely that of an inflammatory reaction. The
earliest change to be noted is a localized edema of part of a vocal
cord. Later this edematous area gives way to a well established
neoplasm, which histologically, is an edematous fibroma. This is
the direct result of irritation from smoking.

The first response to a local irritant is a flow of serum into the
irritated area. If the irritant is removed, the edema disappears. If
the irritation is continued a chronic edema results. It is a well
established fact that chronic edema anywhere in the body favors
fibrosis. The fibrous tissue which is laid down changes the consist

ency and size of the mass. New blood vessels are formed, but
throughout the life history of the lesion, the outstanding picture is
that of edematous fibroma. Even after many years when there is
considerable vascularity on section, the color has changed but slightly
to a light pink from the usual pearly grey. As a result of the in-
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Fig. I.-Edematous Fibromata-development from earliest to latest stages.

creased fibrous tissue the tumor assumes increased firmness. The
firmness of the tumor now causes a different kind of irritation of
the opposite vocal cord; this, in addicion to the continuously added
insults from the irritating smoke. If the individual continues to

smoke he soon will have masses on both cords; in some cases they
are multiple, depending upon the intensity and duration of exposure
to the irritant.

Histologically the sections contain nodules composed of fibrous
connective tissue in an edematous stroma. In some areas there is
a heavy infiltration of inflammatory cells, chiefly plasma cells, lymph
ocytes and polymorphonuclears. In cases of long standing one sees

hyalinized collagen in the stroma. The epithelium is usually stratified

squamous; it may show ulceration, atrophy, acanthosis or any of the
surface changes to which laryngeal neoplasms are prone.

Edematous fibroma gives the appearance of a polyp or polypoid
tissue, such as is seen in the noses of allergic individuals. Although
nasal polypi depend upon localized edema for their formation the
histological picture is quite different. In the nasal polyp there is a

definite, thickened basement membrane and the stroma shows a heavy
infiltration with eosinophiles. Such is not the case with the edematous
fibroma.
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Fig. 2.-Photomicrograph-low power, of early edematous fibroma.
The mucosa appears to be normal laryngeal. The stroma is intensely
edematous; scattered throughout the stroma are inflammatory cells, plasma
cells, polymorphonuclear leukocytes, and some lymphocytes.

The size and shape of edematous fibroma varies. The variation
is due to the duration of the lesion and the intensity of exposure to

the irritating factors in smoking. As a rule the earliest lesions are

unilateral and relatively small, rarely occupying more than one half
of the anterior two thirds of the vocal cord. The lesions are always
sessile in their attachment. The uninvolved side sooner or later will
have a similar edematous fibroma in its anterior portion, if smoking
is continued as before.

After an edematous fibroma has lasted for some time there is a

gradual increase in size, both at the site of attachment and in the body
of the tumor itself. Because of the consistency of these growths the

larger ones are inclined to drop between the vocal cords, especially
during inspiration. In as much as edematous fibroma is essentially an

anteriorly placed tumor, obstruction to the airway is most unusual.

When small, edematous fibroma is seen as a flat ovoid mass con

tinuous from the part of the vocal cord from which it springs. When
larger, however, it is still ovoid in shape but looks more like a polyp.

On four occasions I have had the opportunity to observe a local
ized edematous area of one vocal cord in individuals who have been
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Fig. 3.-Protomicrograph-low power, of edematous fibroma show

ing long lasting and late stage of this condition. The mucosa is extremely
thickened, having flattened outer layers; there is a tremendous increase of
fibrous tissue in addition to considerable hyalinized collagen. Inflammatory
cells are numerous.

smoking excessively. In each case the edema disappeared within
twenty-four hours, when the source of irritation was withdrawn.

Laryngologists are well acquainted with the submucous space of,
the vocal cord, Reinke's space; they are well aware of its capacity to

accumulate fluid as a result of reaction to any type of irritation.

This paper is based upon one hundred and forty-three patients
who presented themselves with one or more swellings of the vocal
cords as a result of excessive smoking. Except for three who were

cigar smokers, they smoked from 20 to 120 cigarettes daily. Most
smoked 40 or more. Four were seen with an early localized edema
tous lesion of one of the cords. In each of these the edematous area

disappeared within twenty-four hours as a result of abstaining from
smoking.

Of the one hundred and forty-three, fourteen were females, the
remainder were males. Their ages ranged from sixteen to sixty-nine
years of age.

The clinical manifestations of edematous fibroma of the vocal
cord are not unusual. They are the same as for any group of vocal
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cord tumors. Hoarseness of varying degree, and vocal fatigue are

the usual symptoms. The longer the duration, the firmer the growth
and the more hoarse the individual. As in other types of neoplasms
the more anterior, the greater the degree of hoarseness. Obstruction
of the larynx as a result of edematous fibroma is extremely rare. One
of the patients in this series required a tracheotomy. He was a forty
nine year old truck driver who smoked between five and six packages
of cigarettes a day. He drove a truck across country, mostly at night.
He explained that he had nothing much else to do than smoke on these

long trips. He had had a raspy voice for several years and had been

markedly hoarse for more than two years. One night he was unable
to breathe. He struggled for air and was threatened with asphyxia.
Had it not been for the artificial respiration administered to him
three times during the night by his son he would have expired. When
seen by me the next morning he was sent to the hospital for imme
diate tracheotomy, which was performed with considerable difficulty,
because of the marked obstruction to the airway and the short mus

cular neck. A week after tracheotomy a large number of edematous
fibromata were removed by indirect laryngoscopy. The patient was

sent home with a clean larynx and a good voice.

Of interest is the fact that a great majority of the men who are

seen with edematous fibroma have short muscular necks. It may be
that the short neck favors vascular changes in the larynx.

The diagnosis is made on a basis of the appearance of the lesion
and a history of excessive smoking. This condition must be differen
tiated from a localized tuberculous edematous infiltration of the
vocal cord. Such a lesion can be identical in appearance with that
under consideration; it is therefore important that a careful history
be taken to eliminate the possible presence of tuberculosis. X-ray
studies of the chest should always be made. It is also necessary to

have every mass of this type which is removed from the larynx studied

histologically.
The treatment of smoker's larynx or edematous fibroma of the

vocal cord is removal of the mass. Only in the very early stage
when the lesion is purely edematous can conservative or non-surgical
treatment be used. As has been previously noted, abstinence from
smoking for twenty-four hours will cause a return of the voice and
vocal cord to normal. The practice of placing patients with these
vocal cord lesions on vocal rest for two or more weeks is based on a
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faulty conception of the disease. If the lesion does not disappear
within twenty-four hours it can be safely considered permanent.

Removal is accomplished by means of indirect laryngoscopy.
This procedure is simple, free from physical or psychic injury and
does not require special assistants. The use of an operating room is

optional. The neoplasms are removed with the patient sitting in a

chair. His larynx is anesthetized and the tumors are removed with
a curved instrument to the end of which is attached a Frankel tip,
a double cup type of forceps. Any benign tumor of the vocal cord
can be removed with this type of forceps without injury to the

patient. Those who have experienced both indirect and direct lar

yngoscopy are impressed with the simplicity of the former pro
cedure.

Most edematous fibromata come away from the vocal cords
readily. When the growth contains considerable fibrous tissue, part
of the matrix is liable to be left behind with the first attempt at

removal. A second or third application of the forceps is then neces

sary to successfully complete the operation.
SUMMARY

A localized lesion of the vocal cord which is due to excessive

smoking has been described. Its genesis and development can be
observed in many cases. Histologically, this lesion is one of localized
edema which becomes chronic. As a result of the chronic edema
fibrous connective tissue forms in the stroma and an edematous
fibroma results.

416 NORTH BEDFORD DRIVE.
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DISCUSSION

LOUIS H. CLERF, M.D.: am greatly interested in the results of cigarette
smoking. Although I smoke moderately I am convinced that excessive smoking
of cigarettes is a contributory factor in many laryngeal diseases.

In addition to the changes in the larynx that Dr. Myerson has referred to I
believe one also should include the changes that occur on the posterior pharyngeal
wall, soft palate and uvula. As a rule I can tell whether I am dealing with an

inveterate cigarette smokes the moment I look at the back part of the throat,
not only because of the changes on the soft palate and uvula, but because of the
extreme irritability. I am not a pathologist but I do not like the designation,
fibroma. It is not a true neoplasm at all. The fibromata that I have seen in

the larynx and there are not many-are entirely different histologically and clin

ically. I think we are dealing here with a low grade chronic irritative thing
which results in fibrosis and edema and from the description in the first part
of the paper, I wondered whether the reaction to cigarettes on this coast was the
same as it is in the East. A fairly characteristic picture is the presence of an

edematous moderately inflamed sessile polyp that involves the entire membranous

portion of the vocal cord but does not extent beyond the tip of the vocal process.
These commonly are bilateral, unequal in size and may be sufficiently large to

block off the anterior part of the laryngeal airway.

I am convinced that excessive cigarette smoking is a menace, all radio com

munications to the contrary. Not everyone is afflicted with this and the question
arises whether there is a local allergy, to irritants in tobacco, whatever they are.

GABRIEL TUCKER, M.D. Gentlemen, I have been very much interested in
Dr. Myerson's paper. I see a great many patients with lesions such as Dr. Myerson
has described. I do not believe that smoking is entirely responsible for this type
of lesion. I have seen many patients who have histologically similar lesions and
do not smoke. My experience has been, however, that smoking will make the
lesion worse and. unless the patient stops smoking, there will be a recurrence of
the condition after surgical removal of the lesion.

I agree with Dr. Myerson that it is not necessary to strip the larynx of these
cases. The technique of direct laryngoscopic removal with restoration of the
cord to its normal contour has given me the best results. It is best not to remove

too much at one sitting. Tissue removed cannot be replaced but you can always
take off a little more if it is required to restore the normal contour of the cord,
after partial healing has occurred. I should like to complement Dr. Myerson
on his presentation.

M. C. MYERSON, M.D. (in closing): Dr. Clerf poses a question of the ad
visability or propriety of calling this a neoplasm and giving the name to it of
edematous fibroma. Of course, this is irritative, or inflammatory causation, but
when the patient presents himself he has a definite tumefaction. He has a cir
cumscribed, well localized lesion, and although it is true that you cannot call this
a true neoplasm, you can certainly call a piece of tissue that is fibrous and is
edematous an edematous fibroma. I have discussed this with many good path
ologists and I have covered myself very thoroughly before I committed myself.

The pathologist, by the way, must be in a position to give you a name for
what he examines or give you a description to have it fall into some classification.
I think edematous fibroma fits this very well.
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Dr. Tucker speaks of the same kind of lesions. I don't want to read another

paper during my discussion because that is not very much in order but the

genesis of vocal cord tumors is something that it would do well for somebody in
this Society to go into and on which to read a paper. It is a well known fact
that when you have a patient who abuses his vocal cords suddenly and severely
in the presence of a severe, acute inflammation he gets a very vascular lesion, so

called vascular polyp or Imperatori's varix, which Yankauer called hemangioma,
but they are vascular polyps, purlish red or purple, if you will.

The same things happens to a patient who abuses his voice beyond what is

proper in the presence of a mild inflammatory reaction and there is no reason why
he should not get less vascularity and more fluid and have a polypoid mass or

small polyp which simulates this lesion.

I want to call attention again to the fact that I have seen a few only but
enough to impress me with the fact that you can have an isolated polypoid lesion
on the vocal cord that is tuberculous but the appearance of which will fool you
completely.
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Papilloma of the larynx is one of the most common benign laryn
geal neoplasms. It is a common laryngeal tumor of childhood, and
is only slightly less frequent in adults. Yet in spite of its frequency,
chronicity and multiple recurrences, a search of the literature shows
little agreement among various authorities regarding important
aspects of the disease. In 1922 Crowe and Breitstein ' published a

review of the literature. New and Erich" in their comprehensive
article on Benign Tumors of the Larynx reviewed the subject of

laryngeal papilloma in 1938, while in 1944 Ferguson and Scott"
added an additional series of cases and again reviewed the literature.
This paper consists of a presentation of 109 consecutive cases of

papilloma of the larynx with a discussion of some of the controversial

points of etiology, pathological diagnosis, and treatment as deter
mined by a review of these cases.

PRESENTAnON OF CASES

The basis of this report consists of 109 cases of papilloma of
the larynx seen in the past 15 years (1935 -1950) at The Children's
Memorial Hospital, Research and Educational Hospitals of the Uni

versity of Illinois College of Medicine, and St. Luke's Hospital,
Chicago.

From the Department of Broncho-esophagology, The Children's Memorial
Hospital; the Division of Broncho-esophagology, Department of Otolaryngology,
the University of Illinois College of Medicine; and St. Luke's Hospital, Chicago..
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ETIOLOGY

The specific etiology of papilloma of the larynx is not known.
While there has been no extensive work on this subject, Ullman"
was apparently able to transplant the growth by means of a filterable

agent, possibly a virus, to both the skin and mucous membrane sur

faces. Shope and Hurst" working with rabbit papilloma have dis
covered a papilloma virus which they were able to transmit to labor

atory animals.

Chronic laryngeal irritation has also been thought to be a pos
sible etiological factor, but histopathologically the lesion is definitely.
neoplastic and there is nothing to suggest a chronic inflammatory
process. However, plantar warts, of a similar histologic character,
are considered to be caused by chronic irritation and inflammation,
and this possibility must be taken into consideration.

The disappearance of many childhood papillomas of the larynx
at the time of puberty has long been a recognized clinical fact. It
has been suggested that this indicates that a hormonal factor may
be present which causes an epithelial change resulting in disappear
ance of the lesions. Lewis" noted that local applications of esterogenic
hormones will produce definite changes in the vaginal mucosa of

young girls, changing it from the simple squamous epithelium to the
stratified squamous adult type epithelium. Reichert" confirmed Lewis'
work and demonstrated the value of establishing such changes in the
treatment of gonococcal vaginitis in infants.

In favor of this concept of etiology, Broyles" states that in five
cases of papilloma of the larynx treated topically with estrogenic hor
mones, the lesions disappeared within six months. No late follow

up reports on these cases have appeared in the literature, and similar
observations by other authors have not been made. This work is of
extreme interest, however, and deserves further study. While other
aspects of this form of therapy are discussed below in the section on

treatment, one patient of our series is reported here because of a

disappearance of her multiple papillomata during each of a series of
three pregnancies, a fact which may indicate the importance of the
hormonal factor in the etiology.

Case report: (Case 4) M. N., 25 year old white female was first
seen at Research and Educational Hospital in April 1936 because of
persistent hoarseness and dyspnea. Multiple papillomata of the lar-
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TABLE I.-AGE AT ONSET OF SYMPTOMS.

CHILDREN ADULTS

AGE OF ONSET NO. OF PATIENTS AGE OF ONSET NO. OF PATIENTS

4

16 - 20 years

21 - 30

31 - 40

41 - 50

Over 51

Unknown"

2

15

9

14
'

10

12

2
Total No. of Adults 55

(over 16 yrs. of Age)
4

2

8

54
"Exact age of onset unknown.
From history, presumed to be
during adult life.

ynx were found, and 63 endoscopic procedures have been performed
for forceps removal over a period of 13 years. During the time that
this patient has been under observation for papilloma of the larynx
she has had three children. She had two children prior to the onset

of the papilloma. During the course of each pregnancy the papil
lomata disappeared; she had a normal voice and no difficulty in

breathing. With the onset of menstruation after each pregnancy
there was a recurrence of the papilloma. For three years prior to

the birth of the last child the patient had no menstrual periods and
assumed that she had gone through the menopause. During this time
there was no difficulty in breathing and the voice was normal. With
the onset of menstruation after the last pregnancy there has been a

recurrence of the papilloma.
For the present the etiology of laryngeal papillomata remains

in doubt; the most likely possibility appears to be that it is due to a

filterable virus, with a hormonal factor influencing the course of the
disease.
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Age, Sex and Race Incidence: Age of onset of symptoms as

clearly as could be determined from the histories of the 109 cases

herein presented ranges from the newborn period to advanced adult
life, the oldest patient in this series being 72 years of age. In 54

patients (49 %) the onset occurred below 16 years of age (Table 1)_.
Further examination of Table I shows that 32 of the 109 patients
(29%) developed symptoms before reaching :five years of age. The
sex incidence of the entire group shows an almost equal incidence of
males (59) and females (50). The sex incidence of the group below
16 years of age was 25 males and 29 females; that in the group above
16 years of age was 34 males and 21 females. One hundred and two

of the patients were white and seven were colored; this figure agrees
roughly with the general population distribution.

PATHOLOGY

Grossly the tumors are glistening, elevated, mulberry-like, nod
ular masses which vary in color from a whitish pink to red, (Fig. 1).
They may occur anywhere in the larynx, but chiefly on the true and
false cords and in the anterior commissure. Frequently they extend

subglottically and occasionally into the trachea and bronchi or up':
wards on the epiglottis, pharyngeal wall, tonsil and soft palate. They
vary in size from small nodules to sessile placques or large nodular
masses the size of a cherry. The tumors-are usually friable and bleed
easily with slight trauma, a quality which makes difficult complete
removal by a single operation.

Microscopically the papilloma tissues are sessile or papillary struc

tures composed of a vascular connective tissue core covered by strati
fied squamous epithelium in many layers. There are usually secon

dary and even tertiary stalks of vascular fibrous tissue covered by the

epithelium. Cells in mitosis are frequent, indicating growth activity,
but the cells are well differentiated, mature epithelial cells. The
growths have no tendency to invade the stroma or submucosa. No

histologic difference is recognized between the papilloma of adults
and those in children. There was no histologic difference noted be
tween the papilloma of the adults and children as determined by a

study of the papillomatous tissue removed from the patients of this
series. However, in spite of the absence of a histologic difference, a

distinct clinical difference seems to be present. 'The papillomata in
adults seem to be more friable, leaving a cleaner surface on forceps
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TABLE H.-SINGLE OR MULTIPLE PAPILLOMA
ACCORDING TO AGE GROUPS.

SINGLE MULTIPLE

Children (under 16 years of age)

Adults (over 16 years of age)

10

35

44

20

TOTAL 45 64

removal, whereas in children the tumors appear to be more deep
seated and have a tougher consistency.

According to the literature,": 9, 10 papillomata are multiple in chil
dren, whereas in adults they are more frequently single. Of the, 54

patients in our series in whom the onset of the disease occurred below
16 years of age, 44 (81 %) were found to have multiple papillomata
and in 10 (19%), the papilloma was found to be single. Of the re

maining 55 patients in whom the papilloma had its onset in post
pubescent life, the papillomata were multiple in 20 (36%) and single
in 35 (64%) (Table II).

Of further significance is the rate of recurrence in the two

groups. Examination of Table III shows the number of surgical
procedures required by patients of this series according to the age
of onset. It will be noted that 33 of the patients required only one

operative procedure, 48 required between two and five operations,
15 required six to ten, and the remaining 13 patients required eleven
or more operations because of recurrence of the papilloma. Divid
ing this further, of the 54 children whose papillomata began before
16 years of age, ten required only one operative procedure, 21 be
tween two and five operations, 13 required six to ten, and the re

maining ten patients required eleven or more operations because of
recurrence. Of the 55 adults whose papillomata began after 16 years
of age, 23 required only one operation, 27 between two and five

operations, two required six to ten, and the remaining three required
eleven or more operations because of the recurrence of the papillomata.

In this entire series, no patient' has developed a malignant degen
eration of the papilloma. According to New and Erich" who record
194 cases of papilloma of the larynx, «Papillomas can undergo rna-
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lignant change. This was noted in three of our cases in which there
had been no previous therapy which might account for the develop
ment of malignancy. In all these cases a squamous cell epithelioma,
grade 1, was found in situ in a mass of papillomas. Removal of the

papillomas cured the three patients." Jackson and jackson'' state,
«Of two hundred and five cases of papilloma of the larynx in adults
in our clinic we have seen cancer develop at the same site in six cases

(3 per cent)." de Sanson and Amarante,!! on the other hand, report
several cases of papilloma of the larynx which underwent malignant
transformation, and imply that papilloma is a transitional form to

wards carcinoma. In this regard, the statistics of Cunning?" are of
interest. He states, «Occasionally these papillomas invade the under
lying structure (submucosa) and change characteristics, which even

tually results in their assuming a true malignant form. This is

especially true of recurrent multiple papillomas." He classifies papil
lomas as papillomas of childhood, simple papillomas, and hyperkera
totic papillomas. Of the latter, he records 38 or 14% of 276 patients
as occurring with malignant change. It would appear that this
significant and rather contradictory variation in the statistics of
New and Erich, Jackson and Jackson, and the cases of this series,
as opposed to those of deSanson and Amarante, and Cunning, must

be on the basis of pathologic terminology or classification rather than
on an analysis of identical groups of cases.

-

SYMPTOMS AND FINDINGS

The symptoms of papilloma of the larynx are the result of the
alterations of laryngeal function caused by the tumors. They may
be divided according to the changes of respiration and phonation.
Changes of phonation usually occur first, with a change in the char
acter of the voice followed by progressive hoarseness or huskiness,

-

and finally aphonia. Respiratory changes are those of croupy cough,
stridor, dyspnea, cyanosis and ultimately asphyxia. Compensatory
phenomena to aid the patient with a slowly obstructing airway may
occasionally be observed. A change in personality in children is not

infrequent as they learn they are unable to play actively. They
become slow-moving, read rather than play, and remain alone as

much as possible. They begin to actively use the accessory muscles
of respiration, and indrawing of the supra- and infra-sternal notches
becomes pronounced; funnel breast developed in two of the children
in this series that had had long standing laryngeal obstruction be-
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Fig. I.-Gross appearance of papilloma of the larynx. A. Multiple
papilloma of the larynx in a child (direct laryngoscopy). B. Solitary papil
loma of the left vocal cord of a 13 year old girl (mirror laryngoscopy).
c. Multiple papilloma of the larynx of an adult (direct laryngoscopy).
D. Large solitary papilloma of the larynx of an adult (direct laryngoscopy).

ginning in early childhood. Occasionally an elevated red blood cell
count was noted.

DIAGNOSIS

The diagnosis of papilloma of the larynx depends on the gross
appearance of the larynx, either by mirror or direct laryngoscopy,
and on the histologic examination of the papillomatous tissue. All
benign and malignant lesions causing hoarseness must be considered
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.in the differential diagnosis. In adults carcinoma, leukoplakia, hyper
keratosis, tuberculosis and syphilis are the principal lesions to be
considered. In children the congenital anomalies of the larynx such
as webs, cysts and congenital laryngeal stridor are most important,
while polyps, vocal nodules, "screamers nodes" and chronic laryngitis
are common to both age groups. In limiting the diagnosis of papil
loma of the larynx to those lesions which are truly papilloma from
the histological standpoint, namely, epithelial tumors in which the
cells cover finger-like processes or ridges of stroma, numerous pa
tients with polyps of the larynx are excluded from this series who
were originally referred for direct laryngoscopy because of "a papil
loma on one of the vocal cords." The loose use of the term

"papilloma" in this manner is undoubtedly a confusion with the
gross descriptive term "papillary", indicating an elevated nipple
shaped lesion on the edge of the cord. The importance of accuracy
in the use of these terms is evident because of the specific clinical
significance which is implied by the term "papilloma of the larynx."

TREATMENT

The fact that there is such a wide variation in methods of treat

ment used in the management of papilloma of the larynx indicates
that none has given entirely satisfactory results. Complete reviews
of therapeutic procedures used may be found in the excellent papers
of Crowe and Breitstein,' Foster,12 Cohen.!" and Ferguson and Scott."
The methods of therapy that have been used to eradicate the papil
loma may be divided into the surgical, the medical and the physical
measures. These are listed as follows:

I. Surgical
A. Forceps removal'
B. Cautery, electro-coagulation, fulguration and dia

thermy
C. Thyrotomy and laryngo-fissure
D. Tracheotomy (to place the larynx (Cat rest" as well as

to establish the airway.)
II. Medical

A. Topical medications
1. Fuming nitric acid, lactic acid, trichloracetic acid
2. Absolute alcohol, formaldehyde, castor oil
3. Estrogens=-Amniotin
4. Podophylin



PAPILLOMA OF THE LARYNX 179

B. Internal Medication
1. Calcined magnesia (magnesium oxide), bismuth

compounds and heavy metals, arsenic, potas
sium iodide

2. Tincture of Thuja
3 . Androgens-Testosterone, Testosterone Propri .,

nate, Methyl Testosterone

4. Aureomycin
III. Physical

A. X-ray
B. Radium and Radon-endolaryngeal and extralaryn

geal

Various combinations of the above therapeutic procedures and

techniques have been employed. Forceps removal frequently has
been followed by cauterization, topical applications of medications,
or by x-ray or radium therapy. Tracheotomy, when used in combi
nation with other procedures, serves to establish and maintain the

airway and, according to early authors on the subject, is of value in

limiting the growth of the lesion, by placing the larynx at rest.

In the series of cases herein presented, the majority were treated

by means of forceps removal alone. In children this was usually
done at frequent intervals without anesthesia, although general an

esthesia was employed for extensive removal of papilloma when the

growth became profuse and could not be controlled by the other
method. In extreme cases in children this has required direct laryn
goscopy as many as 136 times in one child over a period of four

years. Four of these procedures were done under general anesthesia
and the remainder without anesthesia. In a second child, 95 direct

laryngoscopies were performed over a period of four years, five
under general anesthesia and the remainder without anesthesia. In
one adult patient, Case No. 4 previously cited, 63 direct laryngo
scopies have been performed; this patient is still under treatment.

The first of these three patients was tracheotomized early in the
course of treatment and has since been extubated. The other two

have not been tracheotomized. .In the entire series only 19 of the
patients have required tracheotomy-16 of these were under 16 years
of age, the remaining three were in the adult group. One of the
three adults required tracheotomy because of cicatricial stenosis fol-
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lowing X-ray therapy. Papilloma have continued to recur in the

larynx of this patient in spite of the fact that sufficient x-ray ther

apy had been given elsewhere to cause the stenosis which necessi
tated the tracheotomy.

Cautery has been used only occasionally in patients in this series.

However, three patients have been seen with extensive laryngeal
webs and stenosis as well as with recurrence of their papilloma who

gave histories of previous procedures with cautery elsewhere.

The reports of Broyles" stimulated the use of estrogens and

androgens in the treatment of laryngeal papillomatosis. The clinical
basis for this work, as discussed above, rested on the observation
that the papilloma of the larynx of children usually disappeared at

puberty. Broyles' report dealt with five cases of papilloma of the

larynx in children. The treatment was undertaken with four cases

that had received other previous treatment, and one new case. They
were treated with weekly applications of the estrognic hormone,.
Amniotin in oil, 10,000 International units/co (Squibb). The ap
plications were made through the direct laryngoscope or by spraying
the solution directly into the larynx. According to Broyles' report,
all five cases were free of papilloma in approximately six months.
No secondary sex changes were noted. About 1,000 International
units, or 0.1 cc, of Amniotin was applied at each treatment. At

present Broyles'" suggests application of the Amniotin with a laryn
geal spray once or twice daily and in addition direct local applica
tion at the time of the direct laryngoscopy following forceps removal
of the papilloma.

One adult in our series had been treated elsewhere with methyl
testosterone orally. He had been .under treatment for 18 months with
no regression of the papilloma. A single thorough forceps removal
has resulted in relief of symptoms and although he is still under
observation there has been no recurrence for the past 13 months.

Two patients in this series were treated with Podophyllin (25 %
in mineral oil). In both cases an exuberant overgrowth of papil
loma was observed, with extension into the trachea in one of the
children. A similar experience was reported by Barretto!" follow
ing the use of Amniotin.

Greatest controversy in treatment revolves around the use of
irradiation therapy. Foster'" advocates its use but insists it must be
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Fig. 2.-Microscopic appearance of papilloma of the larynx. A. Low

power (X35). B. Medium power (X200).

used with low voltage and in mild dosage. Many other reports in
the literature suggest favorable results from this type of ther

apy.P: 16,17,18 The serious complications that have occurred, however,
have indicated that this is a dangerous method of treatment. This is

especially true when the x-ray therapy has been used in children
where destruction of the laryngeal cartilages and arrested develop
ment have followed its use, as Salinger!" and Clerf'" have indicated
in their case reports. The laryngeal destruction, arrested develop
ment and chronic laryngeal stenosis that have developed are late
results, seen by the laryngologist years after the x-ray therapy and
thus are seldom known to the radiologist who administered the treat

ment and had felt that the papilloma had been cured. More justi
fication for the use of x-ray therapy may be present in the treat

ment of adults if recurrences are excessive. However, usually less
than five surgical procedures suffice to eradicate the lesion in adults,
as indicated in our statistics (Table III), and the voice following
surgical removal is clear. One adult patient in this series required
x-ray therapy because of a failure of forceps removal to control the
regrowth. The lesion has apparently been controlled during the
past year and a half since receiving irradiation.
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The use of aureomycin in the treatment of papilloma of the

larynx was suggested'" because of the specificity of this chemother

apeutic agent towards the virus infections. Seven children ranging
in age from one to nine years have received aureomycin with en

couraging results. The following are brief summaries of these seven

cases (Table IV).

L. K. (Case 92) 3 year old white male, hoarseness two years,
dyspnea two and a half months. Original examination on March
25, 1949 showed marked laryngeal obstruction due to exuberant

papilloma. Seven forceps removals of papilloma had been made prior
to aureomycin therapy. A tracheotomy was necessary on Novem
ber 11, 1949 because of closure of the larynx by papilloma. A

thorough removal of the papilloma under general anesthesia was

accomplished on November 21,1949, and aureomycin therapy insti

tuted; 50 mg. per kg. per day were administered to December 8,
1949 (18 days). Direct laryngoscopy December 12, 1949 revealed
the papillomatous tissue had disappeared. On January 6, 1950, a

small area of irregularity on the left cord was seen and the general
appearance of the larynx was satisfactory and free of papilloma. This
patient has moved elsewhere and further immediate follow-up seems

unlikely. Nevertheless, the improvement noted was striking and at

variance with the appearance following previous forceps removal.

H. T. (Case 104), 4 year old colored male was first seen in
November 1949, with a history of hoarseness and difficulty breath

ing for two months. Examination revealed the larynx to be entirely
filled with papillomata and the airway was markedly obstructed. On
November 19, 1949, under general anesthesia, the papillomatous
material was removed by forceps and the airway markedly improved.
Following this operative procedure aureomycin was administered in
a dosage of 125 mgm. every six hours, approximately 5 ° mgm. per
kilo., for sixteen days. On December 10, 1949, the day following
cessation of therapy, examination of the larynx showed it to be free
of papilloma and the cords only slightly red with a faint granular
appearance. On May 3, 1950 re-examination revealed a very small

papilloma on the left arytenoid; the cords were white and normal in

appearance and the airway was normal.
.

J. S. (Case 61), 9 year old white male, was first seen in Septem
ber 1946 with a history of hoarseness for two months. Examination
revealed a papilloma occupying the entire left cord. Between Sep-
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TABLE Ill.-NUMBER OF OPERATIVE PROCEDURES ACCORDING TO
AGE AT TIME OF ONSET OF SYMPTOMS.

Age at

Onset

o -

1 - 2

2 -

3 - 4

4 -

5 - 6

6 - 7

7 - 8

8 - 9

9 - 10

10 - 15

16 - 20

21 - 30

31 - 40

41 - 50

Over 51

*Unknown

4

4

6

2

*Exact age of onset unknown. From history, presumed to be
during adult life.
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tember 30, 1946 and December 30, 1949 ten endoscopic procedures
were required for forceps removal of the papilloma. .

As the disease

progressed more structures of the larynx were involved so that on

December 30, 1949 the entire larynx was filled and the airway some

what reduced in size. Following the removal on December 30, 1949,
he was placed on aureomycin therapy, a dosage of 500 mgm. four
times daily for fourteen days. On March 3, 1950 a tracheotomy
was necessary because of recurrence of the papilloma. On April 9,
1950 the larynx was examined and papilloma again removed with
forceps. He is receiving another course of aureomycin, 500 mgm.
four times daily for 21 days, and will be observed again in one month.

L. B. (Case 106), 5 Yz year old colored male was first seen in

January 1950 with history of hoarseness for three years and dyspnea
on exertion. Examination revealed the larynx to be filled with pap
illoma, especially anteriorly. The papilloma were removed with
forceps under general anesthesia and aureomycin therapy instituted.
He recei ed 100 mgm. fi e times daily for a period of 28 days. Five
da s following cessation of therapy the larynx, on direct examina

tion, was markedly impro ed and the papilloma had almost entirely
disappeared. Two small areas of papilloma the size of a match head
were present, one on the midportion and the other at the anterior

tip of the left cord. No further therapy was administered. Exam
ination on May 19, 1950 revealed a clear voice, and normal appear
ance of the vocal cords.

R. DuR. ( Case 109), 2 year old white male was first seen in

February 1950 with a history of hoarseness since birth. Examina
tion revealed the larynx to be entirely filled with papillomata. These
were removed with forceps under general anesthesia on February 24,
1950 and he was placed on 300 'mgm. aureomycin daily for 21 days.
On April 10, 1950 the larynx was definitely improved with only
one small area of papilloma still present; this was removed with
forceps and a second course of aureomycin instituted. On May 19,
1950 examination revealed a small amount of papilloma on the right
cord but the voice was comparatively clear.

J .. H. (Case 107), a one year old white female, was first seen in

jarruai 1950 with a history of hoarseness and difficulty breathing
since two month of age. Direct examination of the larynx re ealed
the airwa to be markedl limited b papillomatous material along
both cords and in the anterior commissure. Under general anes-
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TABLE IV.-DOSAGE AND RESPONSE TO AUREOMYCIN THERAPY.

1st Course- 2nd Course
Dose per kilo. Dose per kilo.

Name per day Duration per day Duration Result

L. K. Case No. 92 50 mgm. 18 days Good.

H. T. Case No. 104 50 mgm. 16 days Good

J. S. Case No. 61 50 mgm. 14 days 50 mgm. 21 days Poor

L. B. Case No. 106 25 mgm. 28 days Good

R. DuR.
Case No.1 09 25 mgm. 21 days 25 mgm. 21 days Good

J. H. Case No. 107 25 mgm. 14 days 50 mgm. 21 days Good

M. L. Case No. 105 50 mgm. 14 days Poor

thesia the papilloma were removed and 200 mgm. of aureomycin
daily was begun and administered for two weeks. Re-examination
revealed considerable papilloma to still be present, and a second course

of 200 mgm. daily was advised. During this second course the child
vomited after each dose and the mother stopped medication after
six days. After a rest for three weeks the larynx was cleared by for

ceps removal and the child was given 500 mgm. of aureomycin per

day for 21 days. On May 12, 1950, one week after the last medica

tion, the larynx was re-examined and only one small area of papilloma
was seen which was removed.

M. L. (Case 105), 1 Yz year old white male infant, had been
tracheotomized and was under treatment elsewhere for laryngeal
papilloma. Numerous forceps removals had been done because of

frequent recurrences of papilloma. He received 50 mgm. of aureo

mycin per kilo. per day for two weeks and definite improvement in
the condition of the larynx was noted. Subsequent examination
six weeks later showed the larynx to be free of papilloma although
the airway was obstructed by a fusion of the anterior portion of the
cords. This result seemed encouraging because the infant had not

been free of papilloma inee the onset of the disease. However,
papilloma were found to ha e recurred on sub cquent examinations
which were made in an effort to dilate the tenosis. Three months
later (ii· e months after the two weeks' course of aureomycin) re-
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examination showed a return of the exuberant papilloma of the

larynx. A pedunculated papilloma was found on the lateral pharyn
geal wall at this time, and further papillomatous growths were found
in the trachea and right bronchus. It is felt that the aureomycin
therapy in this child has been inadequate and a repetition of the
therapy over a longer period of time is indicated.

The foregoing case histories suggest that aureomycin therapy may
be of benefit in the treatment of laryngeal papilloma. It is obvious
that the length of time since the institution of treatment is far too

brief to draw final conclusions. Dosage administered consisted of
25 - 5 0 milligrams per kilogram per day in divided doses, the medi
cation given for a period of 14 to 21 days. The course may be re

peated if necessary. The optimum dosage, duration of treatment

and interval between courses of aureomycin administration have not

yet been apparent from observation of the effects of this agent on

this small group of seven cases. However, it would appear that
dosage of 50 mgm. per kilo. per day is indicated, and that therapy
should be carried out for at least 21 days. It is used only as an

adjunct to forceps removal. In those cases in which a good result
was obtained, the mucosal surfaces of the larynx appeared smoother
than in patients in whom forceps removal has been used alone.

SUMMARY

1. A series of 109 cases of papilloma of the larynx is presented.
There are 59 males, 50 females. In 54 patients symptoms developed
during childhood (below 16 years of age) and in 55 during adult
life. One hundred and two of the patients were white, seven colored.
The papilloma were single in 45 of the patients (in ten children and
35 adults) and multiple in 64 t44 children and 20 adults.

2. Etiologic factors of papilloma considered are a filterable
virus, chronic irritation and a hormonal agent. The transferability
of the growth by means of a filterable agent and the response to

aureomycin herein described support the first possibility. Similar
lesions elsewhere in the body, notably plantar warts caused by local
irritation, support the second possibility. The frequent spontaneous
disappearance of the lesions at puberty, the absence of papilloma dur

ing each of three pregnancies and recurrence with the resumption of
menstruation in one of our patients, and the reported response to

estrogenic administration support the third etiologic possibility.
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3. The pathology of papilloma of the larynx is discussed. -Only
true papillomas having the typical stalks of a vascular connective
tissue core covered by stratified squamous epithelium in many layers
with secondary and even tertiary stalks are included in this series.
No histologic difference between the papilloma of children and those
of adults was noted although a clinical difference of distribution and
texture appears to be present. In spite of frequent recurrence of
the papilloma in both the children and the adults and the histologic
evidence of growth activity shown by the many cells in mitosis, no

patient with papilloma of the larynx in this series developed a car

cinoma at the site of the papilloma.
4. The symptoms of papilloma of the larynx are voice change,

hoarseness increasing to aphonia and the respiratory changes of grad
ually increasing respiratory obstruction with cough, stridor, dyspnea,
cyanosis and asphyxia. Personality changes and compensatory phe
nomena such as an elevated red blood cell count are seen in long
standing untreated cases. The diagnosis is made from the mirror or

direct examination of the larynx, confirmed by biopsy.
5. Various forms of therapy used are discussed. The most

frequent used in this series was forceps removal through the direct

laryngoscope. Nineteen of the 109 patients required tracheotomy
because of laryngeal obstruction. Sixteen of the 19 patients trache
otomized were under 16 years of age. Of the remaining three, one

required tracheotomy because of laryngeal stenosis following x-ray
therapy elsewhere and two because of extensive cautery of laryngeal
papilloma elsewhere. The local application of podophyllin in two

patients appeared to cause a proliferation of the growths. X-ray
therapy was used in one adult because of frequent recurrence that
was not satisfactorily controlled by simple forceps removal.

6. A preliminary report is made of seven children in this
series who have received aureomycin following forceps removal of

papilloma. This agent was used because of its specificity for virus
disease. The results are encouraging but the length of time since

the onset of treatment is too brief to draw final conclusions.
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DISCUSSION

./

JOHN H. FOSTER, M.D.: This excellent paper certainly is worthy of dis
cussion. I have been very much interested in papillomatous lesions of the larynx
for twenty years. Some of you may recall that in the early thirties I reported a

few cases of papillomatosis in children treated with x-ray therapy with good
results.

In following up that line of treatment for fifteen years I want to say that
with the technique we used it has been uniformly successful in children who
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have not been subjected to a large number of operations previously. For some

reason these cases that have been operated on a great many times and have de

veloped scar tissue and blood vessels in the tissues do not. respond to the treatment.

This treatment, however, has never received general acceptance and I think
that is due to two or three reasons. One of them is that so far as I have been
able to observe, x-ray therapy is a very highly individualistic thing. It is almost

impossible to get an x-ray man to follow the line of treatment that you suggest.
They seem to believe, all of them, that it is necessary to destroy the papilloma.
The idea that I have and have followed is that the dose of x-ray is not a destructive
dose. I don't know just how it acts, whether it is a stimulating dose or whether
it is an ionization dose. What it is we don't know. We don't know what causes

papillomata to come and we don't know what causes them to go away anywhere
in the body. There is something that occurs in the tissues that causes papillo
mata to occur and disappear. They often do so spontaneously on the skin and I
am sure from my own experience that very small doses of x-ray, a stimulating
dose, will cause papillomata in children to disappear. I have never failed to get
those results where I have been able to get the treatment carried out as I desired.

I have only had one x-ray man at a time that I could depend on to carry
out the x-ray I suggested, which is a very small dose, about 75 roentgens, once

a week for 6 treatments.

In regard to the virus infection, we have all suspected for a long time. that
the papillomata were of virus origin and I have been very much interested in what
Dr. Holinger had to say about the results of aureomycin. It seems to bear that
out. It is the first apparent proof that we have had that it is really of virus

orrgrn. I would suggest and I think one of the cases bears that out, if one is

going to use aureomycin to do very little operative work. It is all right to clip the
stumps of these but keep off the underlying tissues and only remove the out

side, the part that obstructs the breathing, and then see what the aureomycin
does. I don't believe if you have operated on these patients a lot and get scar

tissue that you are going to get results from aureomycin better than you are from
the x-ray. I suggest that small doses of x-ray be tried and then use aureomycin
to see what it does.

FRANCIS E. LEJEUNE, M.D.: Mr. Chairman, I

enjoyed Dr. Holinger's paper and his presentations.
to be desired.

am sure that we have all
His pictures leave nothing

For a long time I have been interested in papillomata of the larynx and
many years ago Dr. Foster suggested using small doses of x-ray, which I have
used over a period of years with a good deal of success.

I have found in these cases that had a tendency to recurrence that an early
tracheotomy, putting the larynx at rest, seemed to be of much benefit to these
patients. So if I find that the patients have extensive recurrence of papillomas
at the end of several months, then the next time they present themselves we pro
·ceed to do a tracheotomy and in that manner the larynx is put at rest and they
are given small doses of x-ray therapy.

As Dr. Foster brought out, it is important that the dosage be very small.
We give them five or six treatments and that certainly has a definite beneficial
effect upon the growth of the papilloma. However, all cases of papilloma do not

respond to x-ray therapy. I have used the estrogens with success in some cases

arid in others with indifferent success.
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Recently I have used podophyllin at the suggestion of a gynecologist. We
have used a 2 per cent application to the cords and in several cases I think we

have obtained good results.

EDWIN N. BROYLES, M.D.: Mr. President and Members of the Society, I too

have enjoyed Dr. Bolinger's paper.

I dread seeing a case of papilloma, especially III infancy, come to the hos
pital because I know it is going to be a struggle.

Although I think that the local application of amniotin may help to prevent
the implantability of these papillomas, yet if the use of aureomycin also does the
same thing, I am heartily in favor of it. Personally I believe that we have to

remove these tumors surgically, and if we can prevent their recurrence, by the use

of amniotin, that is an effective use of estrogenic therapy. We certainly know in
puberty some change takes place in the infantile type of papilloma.

As to the work of Ullmann in Vienna with the filtrable virus, I know of
two men that have tried to repeat those experiments without success. That did
not disprove Ullmann's work but it certainly is significant in that two men have
ground up these papillomas and injected them in the arms, one man in himself
and one in I think one of his fellow workers with no development of papilloma.

Again want to thank Dr. Bolinger.

E. V. ULLMANN, M.D.: Mr. Chairman and Members of the Society and
Guests, this has been a most gratifying experience to hear this last paper.

It is exactly 27 years since I undertook under and through the inspiration
of Professor Pierquet the first experiments to examine the etiology of laryngeal
papillomas. We took material, as I remember, from five cases. In only three of
the cases I was successful to obtain positive takes which were sent through a

Berkefeld filter.

The fact is, as it was pointed out, estrogenic substances may have or play
some role in the development of papillomas. This made me think that we might
deal with a combination of factors when we deal with papillomas because not

every papilloma that was submitted to this experiment had a positive result.

The application of aureomycin seems to me a proof that the experiments.
were correct in their interpretation so many years ago.

PAUL B. BOLINGER, M.D. (in closing): Dr. Foster told me before the

meeting the dose of x-ray therapy he used in papillomas and I was surprised to

realize the small quantity of x-ray that was used. Certainly no harm could
come to the growth centers of the larynx from this amount of therapy.

Dr. Lejeune's remarks were of interest to us, particularly the use of early
tracheotomy to place the larynx at rest. We have heard that term used, and I
would be anxious to know whether there is any statistical support to the conten

tion that there is a difference in the rate of recurrence in the patients who have
tracheotomies and those who do not. We found none in our cases and we studied
our statisticso with that in mind. Those who had had tracheotomies had recur

rences, and the papillomata remained just as exuberant as in those who had had
no tracheotomy.

-

Dr. Broyles' work is a milestone and, frankly, we are unable to discuss this
problem of the influence of the estrogens on the growth of papilloma at his Ievel,
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He says his patients are now entirely tumor-free, and yet we could not duplicate
these results. Obviously, from a- review of our cases we must admit the fault
is ours since we did not duplicate his experiments case for case and dosage for

dosage. Yet Dr. Broyles says he still hates to see a case of papilloma of the larynx
come to the office. If I had the results he has had I would feel that if such a

patient came to the office I had a patient I could do something about!

It was of great interest to see Dr. Ullmann whose work has been reported
and re-reported in every paper on papillomata of the larynx and to have his re

marks in regard to his work. I hope now that he is here possibly those experi
ments can be repeated and we can have discussions as to the technics that he
used, the manner of injection, etc., since that experimental work was of such
grea t significance.

Dr. Richardson's remarks on intra-laryngeal irradiation are of interest. We
tried this in two cases, suspending radon in the larynx for a few minutes. This
was a very carefully guarded dose but we were concerned about it and felt we

did not want to go ahead with further work along that line.

Dr. Richardson mentioned the patient in whom papilloma had recurred or

persisted following aureomycin therapy. The last thing in the world one wishes
to do in a preliminary report is to sound too enthusiastic and we did not sum

marize the results in our seven cases until we began to work on the final draft
of the paper and found the results were better than we had anticipated; but that
does not mean that we won't have plenty of patients who show recurrences in
spite of adequate doses of aureomycin. It is an entirely experimental observation,
presented from the standpoint of etiology and the suggestion that it does seem

to have some merit. We would like to hear more reports of its use by others.



PRESENTATION OF INSTRUMENTS

THE ANTERIOR COMMISSURE LARYNGOSCOPE FAMILY

(TWIN-LIGHTED, OXYGEN-BEARING)

GABRIEL TUCKER, M.D.

PHILADELPHIA, PA.

THE NEW BORN-INFANT, ANTERIOR COMMISSURE

LARYNGOSCOPE

I desire to present a group of instruments which I have devised

during the past several years. Three of these instruments have been
. previously presented to this Society.
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1. The Adult Anterior Commissure Laryngoscope has proven
most useful in large adults. Recently I used it successfully in the
removal of a benign tumor from the vocal chord of a 310-pound
man, under local anesthesia without discomfort.

2. The Adolescent Anterior Commissure Laryngoscope is an

instrument of the same length and construction for use in females
and smaller adult males. It is adapted to the smaller sized larnyx,
and the length is such that the hypopharynx and upper esophagus
can be examined satisfactorily. The oxygen insufflation tube may
be used for suction when the instrument is used in the esophagus.
This instrument has proven so satisfactory that last year I devised
and presented to this Society a third instrument.

3. The Child Size Anterior Commissure Laryngoscope. This
instrument is adapted to the larynx of patients of three to eleven
years of age, and may be used in the hypopharynx and upper esoph
agus of these smaller individuals.

4. The New Born-Infant Anterior Commissure Laryngoscope.
I think that we have all had the desire to examine the larynx of a

dyspnic infant with an anterior commissure laryngoscope because
of the better visualization obtained. But because of the necessity
of inserting a bronchoscope for the relief of dyspnea we did not use

the anterior Commissure Laryngoscope because of our inability to

remove this laryngoscope with the bronchoscope in position. With
the cooperation of Mr. C. Jo Pilling, Jr. of Philadelphia, I have con

structed a new born-infant anterior commissure laryngoscope of
small size with a removable slide. This instrument which I wish to

present is the youngest member of the "Anterior Commissure Laryn
goscope Family." It can be removed with a 3.5 mm or 4 mm

special Tucker bronchoscope in position.

I t is my belief founded on the experiences of my colleagues and

myself, that the instrumentarian of the Laryngologist must be adapt
ed in size to the size of the larynx of the patient, and not the patient
adapted to the size of a single instrument. This is my reason for
the presentation of "The Direct Anterior Commissure Laryngoscope
Family."

I wish to submit "the New Born-Infant Anterior Commissure

Laryngoscope for your inspection and approval.
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JOSEPH BERRY GREENE

1869-1949

Joseph Berry Greene, an Emeritus Fellow of the American Lar

yngological Association, died in Asheville, N. C., on October 9,
1949, at the age of 79. He was elected to Fellowship in 1917.

Doctor Greene was the son of Robert N. Greene, a planter,
and a native of Alabama, and Sarah Ellen Earle Greene. He was

, born on October 18, 1869. His maternal grandfather was Doctor

Samuel S. Earle of Birmingham, Alabama. After attending public
and private schools in Birmingham, he entered the University of
Alabama and received a bachelor of arts degree in 1887. He received
the degree of

-

doctor of medicine at the University of Virginia in

1893.

In 1894, he was commissioned an assistant surgeon in the U. S.
Marine Hospital Service, now the U. S. Public He�lth Service. After
service at Key West, Florida, he received orders to join the U. S.
Revenue Cutter McCulloch as medical officer. While at Singapore,
the McCulloch received orders to join Commodore Dewey's Asiatic

squadron at Hong Kong as a dispatch boat, and on April 27, 1897,
the McCulloch joined the flagship Olympia for the record trip to

Manila Bay to carry out the President's orders to "destroy the Span
ish Fleet." Doctor Greene served aboard the U. S. S. McCulloch
during the Battle of Manila Bay on May 1, 1898. 'In November
1899, he was ordered to Bremen, Germany, to serve with the United
States Consulate. Here he reported on health conditions and checked
immigrants leaving for the United States to prevent a possible out

break of bubonic plague, which had been reported in Germany. Later
he served at the Consulate in Berlin where he made a firm friend
of Professor Koch and made contacts with many noted scientists.

Returning to Washington in 1901, he was assigned to various sta

tions until, in 1903, he assumed responsibility for the medical service
at the tuberculosis sanitarium then operated by the U. S. Navy at

Fort Stanton, N. M. In 1905, Doctor Greene participated in the
campaign against yellow fever in New Orleans.

In 1906, he resigned from the service and began the study of
laryngology in Chicago with Doctors Ingals and Freer. During
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1907, he continued his postgraduate training under Doctors Goodale,
Clark and Mosher in Boston and later studied at the Vienna Clinics.

In June, 1918, Doctor Greene, while president of the Buncombe

County Medical Society, was ordered to the U. S. Naval Hospital,
Norfolk, Va., where he remained until the close of World War I.

He returned to Asheville in 1920.

At various times, Doctor Greene held the highest offices in the

county, district, state, and Southern Medical Association. He also
served as vice president of the American Laryngological, Rhinolog
ical and Otological Society and vice president of the American Lar

yngological Association in 1920.

After nearly fifty years of active medical practice, he retired
in November 1939. Widely recognized as an authority on laryngeal
tuberculosis, he was especially successful in the treatment of laryn
geal tuberculosis with electro-cautery. He was also the author of
numerous articles pertaining to rhinology and otology.

Doctor Greene served on the staffs of all of the Asheville hos

pitals and the State Sanatorium at Black Mountain. He had been
active at the Asheville Mission Hospital, the Meriwether Hospital,
the Clarence Booker Memorial Hospital, St. Joseph's Sanatorium and
the Biltmore Hospital at Biltmore, N. C. He was a member of the
National Association for the Study and Prevention of Tuberculosis,
the American Laryngological, Rhinological and Otological Society,
theAmerican Academy of Ophthalmology and Otolaryngology, the
American Laryngological Association. and the National Tuberculosis
Association. A charter member of the Asheville Rotary Club, he
was extremely active in civic affairs .

.

Known for his keen sense of humor and pleasant disposition,
Doctor Greene numbered hundreds of friends among the medical
profession and laymen. Noone could possess a stronger or more

sensitized public spirit and no one could seek public notice less. His

unassuming chivalry and nobility of character, spontaneous thought
fulness and kindliness, and civic-mindedness were always apparent.
He was' an espiscopalian and a democrat. Most of his relaxation
was spent in golfing, motoring, or in fishing and hunting small game.

Doctor Greene was married to Miss Kate Lownsbrough of
Toronto, Canada, on March 17, 1922. In addition to his widow,
he is survived by a sister, Miss Janie L. Greene of Birmingham.



CHARLES JOHNSTONE IMPERATORI, M.D.

1878--1949

Charles Johnstone Imperatori, an Emeritus Fellow of the Amer

ican Laryngological Association since 1949, died at Essex, N. Y., on

June 15, 1949, at the age of 71. He was elected a Fellow of the
Association in 1920.

Born in New York City on January 20, 1878, he represented
the seventh generation of physicians in his family. His father,
Charles Imperatori, was born in Venice, Italy, and his mother, Sarah
Johnstone Imperatori, was born in Glasgow, Scotland. His father
owned the house at 26 Oliver Street, New York, where the late
former Governor Alfred E. Smith resided, and one of the son's

youthful tasks was to collect the rent.

After attending the grammar schools and high school in New
York City, his father acted as preceptor from 1896 to 1898, and
in 1899 he graduated from the University and Bellevue Medical
College. Doctor Imperatori was a sub-extern at Bellevue Hospital,
New York, from June, 1899, to February, 1900, and then served
one year as surgeon to the Isthmian Canal Commission, U. S. Navy,
in the Panama Canal Zone. Upon his return to New York, he began
the practice of diseases of the ear, nose and throat.

Doctor Imperatori was Professor of Laryngology at the New
York Post-Graduate Medical School and Hospital from 1922 to

1938, and visiting surgeon at Bellevue Hospital from 1917 to 1935.
He was Clinical Professor of Otolaryngology at New York Uni

versity from 1930 to 1932, and Professor of Otology, Rhinology
and Laryngology from 1932 to 1938. From 1931 to 1938, he served
as Professor of Laryngology at Columbia University, and in 1940
became Professor of Laryngology at the New York Polyclinic Med
ical Schools and Hospital. His dispensary activities included the
Manhattan Eye, Ear and Throat Hospital, the New York Nose,
Throat and Lung Hospital, the Bellevue Hospital, New York Eye
an� Ear Infirmary, and the New York Post-Graduate Hospital.
He was consulting bronchoscopist to the Manhattan Eye, Ear and
Throat Hospital, the Nyack General Hospital, Nyack, the Harlem
Hospital, New York, the Flower and Fifth Avenue Hospital and
the Riker's Island Hospital, as well as consulting otologist to the
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Hackensack Hospital. Other hospital appointments included the

Jamaica Hospital, Mt. Sinai-Riverside Hospital, Grasslands Hospital,
Westchester County, N. Y., and the New York Eye and Ear Hos

pital.
A former president (1942-43) of the American Laryngological

Association, he had been abstract editor of the Association since 1922.
He was president of the American Bronchoscopic Society in 1928
and had been a member of the board of governors of the American

College of Surgeons. He was a fellow of the New York Academy
of Medicine, the American Laryngological, Rhinological and Otolog
ical Society, the American Academy of Ophthalmology and Oto

laryngology, the New York Laryngological Society and had served
as secretary and chairman of the Laryngological Section of the New
York Academy of Medicine.

Holding the rank of lieutenant colonel, Doctor Imperatori served
in France in World War I as commanding officer of the 309th Med
ical Regiment, 84th Division, A. E. F. For his services France dec
orated him with the Medaille D'Honneur des Epidemies. In World
War II he was a member of the Division of Medical Sciences of the
National Research Council.

With Doctor H. J. Burman, he was the author of «Diseases of
the Nose and Throat," published in 1935. A second edition was

issued in 1939. His numerous contributions to the literature were

terse, constructive, original in concept and in the main concerned
with subjects related to bronchology and esophagology.

Doctor Imperatori's principal diversions were photography and

agriculture, and he took especial interest in the raising of pedigreed
poultry. His multiple interests included aeronautics and music. He
attended St. Thomas's Episcopal Church, Mamaroneck, N. Y., and
in politics was a republican.

He married Miss Olga Gilbert in 1902. Surviving are his
widow; a son, Charles J. Imperatori, Jr., of Orange, N. J.;- two

daughters, Mrs. W. R. Wolsinbarger of Wiesbaden, Germany, and
Mrs. W. F. Farrell of Mount Kisco, N. Y.; a brother, Lieut. Col.
Reginald J. Imperatori, U. S. A., retired, of Phoenixville, Pa., and
three grandchildren.



 



FRANCIS RANDOLPH PACKARD, M.D.

1870-1950

Francis Randolph Packard, an Emeritus Fellow of the American

Laryngological Association since 1941, died on April 18, 1950, at

Philadelphia. He was elected to Fellowship in 1903.

Doctor Packard was born in Philadelphia on March 23, 1870.
His father, John Hooker Packard, was Surgeon to the Pennsylvania
and Episcopal Hospitals; his mother was .Elizabeth Wood. He at

tended Rugby Academy in Philadelphia and in 1889 graduated with
honors from the Biological Department of the University of Penn

sylvania. Following his graduation from the School of Medicine of
the University of Pennsylvania in 1892, he served as resident phy
sician at the Children's Hospital of Philadelphia and later at the
Pennsylvania Hospital.

Beginning the proctice of general medicine in Philadelphia in

October, 1895, he devoted his practice solely to diseases of the nose,
throat and ear after 1898. For many years he was Professor of
Laryngology and Otology at the Philadelphia Polyclinic and College
for Graduates in Medicine and later became Professor of Otology at

the Graduate School of Medicine of the University of Pennsylvania.

Doctor Packard had an international reputation as a historian
and many of his works have become standard reference volumes.
His "History of Medicine in the United States" was published in

1901 and in 193 1 a two volume "History of Medicine in the United
States" was brought out. Other volumes published by Doctor Pack
a-rd include "Text-Book of Diseases of the Nose, Throat and Ear"

.( 1908), "The Gold Headed Cane" (1915), "The School of Saler
num-Regimen Sanitatis Salernitanum" (1920), "Life and Times of
Ambroise Pare" (1921), "The History of the Pennsylvania Hospital
Unit" (1921), and "Guy Patin and the Medical Profession in Paris
in the Eleventh Century" (192 5 ) .

He held many editorial positions, becoming the editor of the
American Journal of Medical Sciences in 1901 and the editor of the
Annals of Medical History in 1917. Between 1897 and 1945, he

published over fifty articles dealing with his specialty.· In addition,
a constant stream of, articles, dealing with medical history, came
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from his pen. Beginning with the publication of «The Practice of
Medicine in the New England Colonies" in the Journal of the Amer
ican Medical Association in 1898, he continued to report the results
of his meticulous research into the past by articles on the care of the
sick and wounded in the Revolution, early methods of medical edu
cation in North America, the earliest recorded autopsies in America,
medical men prominent in the civil and military affairs of Revolu
tionary Times, the medical history of Doctor Samuel Johnson, the
resurrectionists of London and Edinburgh, early medical libraries in
America and Jean Heroard, physician to Louis XIII.

During the Spanish-American War, Doctor Packard served as

1st Lieutenant, Assistant Surgeon, in the Second Pennsylvania Vol
unteer Infantry, and after his discharge from the Army in 1898,
he became Major Surgeon of the Second Infantry Regiment, N.G.P.
At the onset of World War I, he entered the Army Medical Corps
as a 1st Lieutenant. Landing in France in May 1917, he was sent

to Casualty Clearing Station No. 61, near Poperinghe, Belgium, as

a member of a surgical team. He was later assigned to British Gen
eral Hospital No. 16 and on September 11, 1918, attached to the
A.E.F. and sent to Paris as Chief Consultant in Laryngology and

Otology for the District of Paris. He was discharged from the
Army, January 2 5, 1919, with the rank of Lieutenant Colonel.

Doctor Packard was for many years Laryngologist and Otolo
gist to the Pennsylvania Hospital and Laryngologist to the Children's
Hospital. He was also consulting otolaryngologist to the Bryn Mawr,
Chestnut Hill and University Hospitals as well as to the Pennsyl
vania Institution for the Deaf and Dumb, the Eastern State Peni

tentiary and the State Asylum for the Insane at Norristown.

He was particularly interested in the development of the Li

brary of the College of Physicians of Philadelphia and became Pres

dent of the College in 1930. His society affiliations included the
American Otological Society, the American Laryngological, Rhino

logical and Otological Society, and he served as President of the
American Laryngological Association in 1930.

His election to the American Philosophical Society was in recog
nition of his accomplishments as a historian. He was an enthusiastic
member of many clubs including the Philadelphia Club, the Ritten
house Club, the University Barge Club, the Franklin Inn Club, the

Philadelphia Shakespere Society, Club of 19 and the Charaka Club
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of New York, the Historical Society of Pennsylvania, the Rose Tree
Hunt Club and Delta Psi.

On June 5, 1899, he married Christine Curwen, who died on

May 15, 1901. He was married to Margaret Horstmann on Febru

ary 10, 1906, and this union was blessed with four daughters. His
wife and daughters survive him.

Doctor Packard received the honorary degree of Doctor of Laws
from the University of Pennsylvania in 1939. In addition to his
interests in medical history, he was intensely active in the organiza
tion of a number of important medical libraries and his own library,
which he willed to the College of Physicians of Philadelphia, was the

largest privately owned medical library in the United States. His

principal diversion was literature. He was an Episcopalian and a Re

publican. His preeminence as a great historian should not obscure
the fact that for many years he was the outstanding otolaryngologist
in his native city. In 1942 he received the Newcomb Award of the
American Laryngological Association for distinguished contributions
to the literature of the history of medicine.



 



NORMAN PATTERSON, F.R.C.S.

1878-1950

Mr. Norman Patterson, consulting surgeon to the aural depart
ment of the London Hospital, died suddenly at his home, Nobs Crook,
Ashridge Park, Berkhamstead, Herts, England, on January 16, 1950,
at the age of 72. He had been a Corresponding Fellow of the Amer
ican Laryngological Association since 1941.

Norman Patterson was born at Ancrum, Roxburghshire, Scot

land, the son of James Patterson, a Presbyterian minister. He was a

student at Edinburgh University, where he graduated M.B., Ch. B.
in 1900, going on to take the F.R.C.S. in 1905. He joined the staff
of the nose and throat department of the London Hospital as regis
trar and demonstrator in 1912, and four years later was elected as

sistant surgeon to the ear, nose and throat department. He became
full surgeon in 1923 and finally consulting surgeon in December,
1942. During this period he held other honorary appointments in
his specialty at the Royal Buchinghamshire Hospital, Aylesbury; St.
Albans and Mid-Herts Hospital; Golden Square Hospital; and the
Florence Nightingale Hospital. He was also consulting surgeon to

the Royal School for Deaf and Dumb Children at Margate, and con

tinued visiting the school up to the time of his death. At the Royal
Society of Medicine he was president of the Section of Laryngology in
1946 and of the Section of Otology in 1931.

His wide experience in his specialty at the London Hospital made
his opinion and judgment invaluable. He was a highly skilled oper
ator, and at an early stage in his career he became interested in the

surgical treatment of cancer of the uper respiratory tract. His pro
ficiency in the block dissection of the glands of the neck was some

thing not readily forgotten by those who had the privilege of witness

ing it. Patterson was one of the first, if not the first, to advocate
the use of surgical diathermy in excising malignant neoplasms of the

upper respiratory tract, and he would never yield this field to the

radiologists alone. He devised an excellent operation for excision of
carcinoma of the cheek, and just before the second world war he
introduced a new external approach for the radical treatment of
chronic pansinusitis which has proved its worth. He was the author
of articles on the pharynx and ear in Choyce's System of Surgery.
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Norman Patterson was of rather a retiring nature, perhaps a

little too much so considering his ability and achievements. Kindness
to his junior colleagues, students, nursing staff and patients was one

of his outstanding characteristics. He was always willing to discuss
all branches of his specialty and to give help and encouragement when
ever he could. His extensive contributions to Walton's text-book on

«Nose, Pharynx and Ear" and to Sir Robert Hutchinson's «Index of
Treatment" as well as to Choyce's «System of Surgery" indicate his
whole-hearted cooperation in every scientific endeavor.

He was a Fellow of the Royal Society of Medicine and a member
of the Athenaeum, London. In politics, he was a conservative and
he was a member of the Church of Scotland. While he always had

great interest in bee-keeping and in fishing, he was primarily a lover
of music and painting. In later years he exhibited in the Medical
Art Society several paintings of considerable merit.

In 1908 he married Miss Winifred Dorothea Crookford of Lon

don, who, with a daughter, survives him. The death of his only son

on active service in 1944 was a severe blow but Patterson rallied amaz

ingly and continued his quiet and full life. His courage at that time
was typical of him.

Fond of country life, Patterson developed his love of it Ashridge
until London began to see relatively little of him and in his later years
he retained only his work at the Royal Bucks Hospital, Aylesbury.
He continued to write for the medical journals and contributed to

text-books. One of his main professional interests was in chronic
infection of the paranasal sinuses. But his garden claimed more and
more of his time and he was fortunate in being able to take on his
hobby as a major preoccupation' as his professional life slowly came to

an end.
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FIRST EXECUTIVE SESSION

MAY 23, 1950

The First Executive Session of the Seventy-First Annual Meeting
of the American Laryngological Association convened at the Mark
Hopkins Hotel, San Francisco, Calif., at 12:10 P. M. following the
First Scientific Session.

Dr. Ralph A. Fenton, President, presided.
The following Fellows who had submitted their resignations were

unanimously elected to Emeritus Felloiosbip :

DR. GORDON BERRY
DR. SAMUEL J. CROWE
DR. HARRY W. LYMAN
DR. FRANCIS' W. WHITE

Corresponding Fellowship,
DR. JAMES HARDIE NEIL, Auckland, New Zealand
DR. OLOF LARSELL, Portland, Oregon

Active Pellou/sbip,
DR. COLBY HALL, 1136 W. Sixth Street, Los Angeles,

Calif.
DR. ORAM R. KLINE, 5 14 Cooper Street, Camden, N. J.
DR. LEWIS F. MORRISON, 3536 Jackson Street, San Fran

cisco 1 8, Calif.
DR. AUSTIN H. SMITH, 1830 Spruce Street, Philadelphia

3, Pa.
DR. GEORGE EDWARD TREMBLE, 1390 Sherbrooke St., W.

Montreal, Quebec.
The Newcomb Award for 1950 was given to Dr. H. Marshall

Taylor, Jacksonville, Fla.
The following Fellows were elected to serve as a Nominating

Committee:
DR. CHARLES B. BLASSINGAME
DR. J. MACKENZIE BROWN
DR. CLAUDE C. CODY
DR. ROBERT L. GOODALE
DR. H. MARSHALL TAYLOR

The meeting adjourned at 12:35 P. M.

Respectfully submitted,
LOUIS H. CLERF,

Secretary.



ANNUAL BUSINESS MEETING

MAY 24, 1950

The Meeting convened at 12:30 P. M., on May 24, 1950 with
Dr. Ralph A. Fenton, President of the Association, presiding.

The newly elected Fellows, Dr. Colby Hall, Dr. Oram R. Kline,
Dr. Lewis F. Morrison, Dr. Austin T. Smith and Dr. George E.

Tremble, were presented to the Association.

The report of the Secretary was accepted as circularized.

The combined reports of the Auditor and Treasurer were re

ceived and accepted with thanks and appreciation.
The Nominating Committee recommended for election as

Councillors:

DR. GORDON B. NEW

DR. W. LIKELY SIMPSON

DR. LYMAN RICHARDS

DR. LOUIS H. CLERF

DR. GORDON F. HARKNESS

DR. HARRY P. SCHENCK
-

DR. FRANCIS E. LEJEUNE
DR. ARTHUR W. PROETZ

DR. FREDERICK T. HILL

DR. RALPH A. FENTON

There were no nominations from the floor and the Committee's
recommendations were approved unanimously.

The Biographer and Historian read the names of the four Fel
lows whose death had occurred during the past year:

Emeritus Fellows:

DR. CHARLES J. IMPERATORI

DR. JOSEPH B. GREENE

DR. FRANCIS R. PACKARD

Corresponding Fellows:

DR. NORMAN PATTERSON
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The membership arose and stood in silence in honor of the de

parted Fellows.

Dr. Arthur W. Proetz reporting for the American Board of

Otolaryngology stated that the Board completed its first 25 years
of service during the early part of May, 1950. A short account of
its origin and aims is contained in an article recently printed in the
Annals of Otology, Rhinology and Laryngology. Since the last

meeting of the Association two regular examinations have been con

ducted one each in Chicago and San Francisco and an extra exam

ination in New Orleans. The large number of applicants still await

ing examination will necessitate an extra examination in midwinter
of 1950 - 5 1. The time and place of this meeting and also the two

regular meetings will be published as soon as arrangements can be

completed. The results of the examinations were as follows: At

Chicago 79 took the examination and 19 per cent failed; in New
Orleans 70 were examined and 13 per cent failed, and in San Fran
cisco 80 took the examination with 26 per cent failures.

The change in the By-Laws which was approved by the Council
at its annual meeting in January and publicized to the Fellowship
again was read. The changes were as follows;

Duties of Librarian and Historian:

1. The Librarian and Historian shall edit and have published
the Transactions of each Annual Meeting under the direction of the
Council and shall forward them to the Fellowship of the Association
in good standing.

2. He shall keep a complete file of these Transactions.

3. He shall act as Historian and Necrologist for the Association.

This change in the By-Laws was unanimously accepted. With
the acceptance of this, it was necesary to delete Section 3, Article 2

of the By-Laws relating to the duties of Secretary "He shall publish
the Transactions under the direction of the Council." This was un

animously approved.
The report of the Memorial Fund Committee was presented.

There is available at this time the sum of $1,496.77 for a deserving
research project which is augmented yearly by the sum of approxi
mately $290.65. The Committee recommended that Dr. O. E. Van

Alyea be appointed as Chairman of the Memorial Fund Committee
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for the ensuing year and that Dr. A. W. Proetz be appointed as a

member for the years 1950-55, to succeed Dr. B. J. McMahon whose
term of office is currently expiring. This was unanimously ap
proved.

Dr. Leroy A. Schall reported on the Fourth International Con

gress of Otolaryngology, held in London, England July, 1949. It
was accepted and filed.

There being no further business the meeting adjourned at

12:55 P. M.

Respectfully submitted,
LOUIS H. CLERF,

Secretary.
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REPORT OF THE SECRETARY

AMERICAN LARYNGOLOGICAL ASSOCIATION

MAY 23, 1950

The Seventieth Annual Meeting of the American Laryngolog
ical Association was held on May 16 and 17, 1949, at the Biltmore
Hotel, New York, under the Presidency of Dr. Frederick T. Hill.
Seventy-nine Fellows and 90 guests were in attendance.

Twelve scientfic papers were presented and in addition letters
from 12 of the older Fellows relative to their contributions to laryn
gology were read. Of outstanding interest was the exhibit of med
ical drawings, paintings, photographs, instruments and other ma

terials arranged by Dr. Harris P. Mosher.

The following were elected:

Honorary Fellou/shii»:
DR. GEORGE M. COATES, Philadelphia, Pa.

Emeritus Fellowship:
DR. CHARLES J. IMPERATORI, New York, N. Y.

Active Fellowsbip :

DR. AUGUST L. BECK: New Rochelle, New York
DR. JOHN R. LINDSAY, Chicago, Ill.

The'DeRoaldes Award was given to Dr. George M. Coates.

The Casselberry Award was granted to Dr. Henry B. Orton..

The Newcomb Award was presented to Dr. Gordon B. New.

The following officers were elected:

President Dr. Ralph A. Fen ton

First Vice-President Dr. Leroy A. Schall
Second Vice-President Dr. Fletcher D. Woodward

Secretary Dr. Louis H. Clerf
Treasurer Dr. Gordon Harkness
Librarian and Historian Dr. Harry P. Schenck
First Councillor D r. Harold I. Lillie
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Second Councillor � D r. Francis E. Lejeune
Third Councillor Dr. Arthur W. Proetz

Fourth Councillor Dr. Frederick T. Hill

The Association has lost by death during the past year: Emer
itus Fellows: Dr. Joseph B. Greene, Dr. Charles J. Imperatori, Dr.
Francis R. Packard; Corresponding Fellow: Dr. Norman Patterson.

The Council at its annual meeting in January 1950 recom

mended:

For Active Membership:
DR. COLBY HALL, Sherman Oaks, Calif.
DR. ORAM R. KLINE, Camden, N. J.
DR. LEWIS F. MORRISON, San Francisco, Calif.
DR. AUSTIN T. SMITH, Philadelphia, Pa.

DR. GEORGE E. TREMBLE, Montreal, Quebec
For Emeritus Fellowship,

DR. GORDON BERRY , Worcester, Mass.

For Corresponding Belloiosbip :

DR. OLOF LARSELL, Portland, Oregon
DR. J. HARDIE NEAL, Auckland, New Zealand

Dr. Samuel Salinger was reappointed abstract Editor.

The Council unanimously recommended approval of changes in
the By-Laws to cover the duties of the Librarian and Historian.

Publication of the Transactions again has been held up. Delays
in submitting papers and illustrations were the chief causes.

The membership as of this date is:

Active 94

Honorary ----_____________ 5

Corresponding 9
Emeritus _�_____________________________________________________________ 12

Total 120

Respectfully submitted

LOUIS H. CLERF.
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EXHIBIT "A"

REPORT OF THE TREASURER AND AUDITORS

AMERICAN LARYNGOLOGICAL ASSOCIATION

BALANCE SHEET

April 1, 1950

ASSETS

General Fund:

Checking Accoun t $ 4,4 8 9.04

Less: Portion of Checking Account

Belonging to Trust Fund 3,159.88

Total General Fund Assets $ 1,329.16

Trust Funds:

Portion of Checking Account Belonging
to Trust Funds $ 3,1 59.88

Savings Account 2,289.25

Bonds:

Total Trust Fund Cash $ 5,449.13

Par

U. S. Defense 2Yz-G-195L $3,000.00
U. S. Defense 2 Yz-G-1954 1,000.00
U. S. Treasury 2 Y4-1956/59 1,000. ° 0

U. S. Defense 2Yz-G-1956 5,000.00
U. S. Defense 2Yz-G-1957 1,000.00
U. S. Defense 2Yz-G-1958 2,000.00
U. S. Treasury 2%-1958/63 1,000.00
U. S. Treasury 2 Yz-1964/69--- 3,000.00
U. S. Treasury 2 Yz-1967 /72 1,000.00
U. S. Savings 2 Yz-G-1959 5,000.00
U. S. Savings 2 Yz-G-1960 1,000.00
U. S. Savings 2 Yz-G-l96L-------------------- 1,000.00

Total Bonds $ 2 5 ,00 0.00

Cost

$3,000.00

1,000.00

1,003.50

5,000.00

1,000.00

2,000.00

1,101.20
3,000.00

1,000.00

5,000.00

1,000.00
1,000.00

$25,104.70

Total Trust Fund Assets $ 3 0,5 53.83

Total Assets $ 3 1,882.99
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FUND EQUITIES
General Fund:

Balance, April 1, 1949 $ 1,174.23
Add: Excess of Income Over Expenditures-

Year Ended April 1, 1950 (Exhibit "B") 154.93

Balance, April 1, 195 0 $ 1,329.16

Trust Funds:
Principal

Unused Unused and Unused
Income Income Income
April 1, Expended Income April 1, April 1,

Fund Principal 1949 1949-50 1949-50 1950 1950

Casselberry __________ $ 5,000.00 489.58 $100.00 $116.73 $ 506.31 $ 5,506.31
Johnston ______________ 5,000.00 431.70 250.00 112.23 293.93 5,293.93
de Roaldes ____________ 3,189.00 102.80 13 5.00 68.37 36.17 3,225.17
Newcomb Trust _ 2,000.00 246.20 48.65 294.85 2,294.85
Newcomb Prize ____ 500.00 3.30 12.00 10.64 1.94 501.94
Hourne Scholar-

ship __________________ 20.23 20.23 20.23 .44 .44 20.67
Memorial ------------ 12,214.19 1,206.12 290.65 1,496.77 13,710.96

Totals $27,923.42 $2,499.93 $ 517.23 $647.71 $2,630.41 $ 3 0,5 53.83

Total Fund Equities $ 3 1,882.99

EXHIBIT ttB"

AMERICAN LARYNGOLOGICAL ASSOCIATION

STATEMENT OF INCOME AND EXPENSE

YEAR ENDED APRIL 1, 1950

General Fund:

Income:

Dues:

1949-90 Members @ $35.00 $3,150.00
1950-1 Member @ $35.00 j________________ 35.00
1949-2 New Members @ $100.00________ 200.00

$3,385.00
Registration Fees:

74 Members @ $ 12.00 $ 888.00
22 Ladies @ $8.00____________________________________ 176.00
Council Dinners Paid by Councilors.i.c.c., 84.00

Sale of "Transactions' _

Donations Received-Dr. F. D. HilL _

Transfer from Johnston Fund to

Defray Meeting Expense _

1,148.00
537.00
300.00

250.00

Total Income $ 5,620.00
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Expense:

Annual Meeting $ 1,8 8 3 .4 2

Council Meeting 198.66

Clerical Hire 500.00

Treasurer's Bond 75.00

Auditing 40.00

Cost of "Transactions" 2,417.80

S ta tionery and Printing 220.00

Postage 6.00

Mimeograph Service _

Transfer to de Roaldes Fund _

30.19

94.00

Total Expense $ 5,465.07

Excess of General Fund Income Over

Expense (Exhibit "AU) $ 154.93

Trust Fund-Income Accounts:

Income:

Interest-U. S. Bonds $ 625.00

In teresc+-Savings Account _ 22.71

Total Income (Exhibit "AU) $ 647.71

Expense:

Casselberry Award $ 10 O. 0 0

Newcomb Award 12.00

Johnston Fund-Transfer to General Fund _

de Roaldes Award " _

Hourne Fund-Transfer to Principal Account _

250.00

13 5.00

20.23

Total Expense (Exhibit "A") $ 517.23

Excess of Trust Fund Income Over Expense $ 130.48
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EXHIBIT "C"

AMERICAN LARYNGOLOGICAL ASSOCIAnON

STATEMENT OF CASH RECEIPTS AND DISBURSEMENTS

YEAR ENDED APRIL 1, 1950

Cash Balance-April 1, 1949:

Checking Account $ 3,962.11

Savings Account 2,766.54

$ 6,728.65

Cash Receipts:
Dues . $ 3 ,3 8 5.00

Registra tion Fees 1,148.00
Sales of "Transactions" 537.00

Donation Received-Dr. F. D. HiIL__________________________________ 300.00
. Donations to Memorial Fund _

Trust Fund Interest Received _

650.00

647.71

Total Cash Receipts 6,667.71

Total to Account For $ 13 ,396.36

Cash Disbursements:

Annual Meeting �--------- $ 1,883.4 2

Council Meeting _

Clerical Hire _

Treasurer's Bond _

Auditing _

198.66

500.00

75.00

40.00

Cost of "Transactions" 2,417.80
S ta tionery and Prin ting 220.00

Postage 6.00

Mimeograph Service �___________________________________ 30.19

Casselberry Award 100.00

Newcomb Award 12.00

de Roaldes Award 13 5.00

Returned Principal of Hourne Fund 1,000.00

Tota I Cash Disbursemen ts 6,61 8.07

Cash Balance-April 1, 19 5 0 __ . $ 6,778.29

Consists of:

Checking Account (Exhibit e e A" ) $ 4,489.04

Savings Account (Exhibit "A") 2,289.25

Total Cash (As Above) $ 6,778.29



EXECUTIVE SESSIONS 221

EXHIBIT "D"

AMERICAN LARYNGOLOGICAL ASSOCIATION

SECURITY AND FUND TRANSACTIONS

YEAR ENDED APRIL 1, 1950

Security Transactions:

None

Fund Transactions:

Principal of Trust and Scholarship Funds, April 1, 1949 $28,159.19

Additions:

Memorial Fund Contributions:

Dr. W. H. Johnson $200.00
Dr. McPherson 50.00

Dr. Orton 200.00

Dr. Theobold 100.00

Dr. Ralph Fenton 100.00

$ 650.00

Transfer to de Roaldes Fund from

General Fund-$1.00 Per Member _ 94.00

Transfer from Hourne Fund

Principal Account 20.23

Total Additions 764.23

Total $ 2 8,923.42

Deductions:

Refund of Original Principal
Balance-Hourne Scholarship Fund 1,000.00

Principal of Trust and Scholarship Funds,
April 1, 19 5 0 (Exhibit "A") � $ 2 7,923 .4 2

Respectfully submitted,

GORDON F. HARKNESS,

Treasurer.
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ACCOUNTANT'S REPORT

We have examined the balance sheet of American Laryrigological Association
as of April 1, 1950, and the related statements of income and expense and cash
receipts and disbursements for the year then ended. Our examination was made
in accordance with generally accepted auditing standards, and accordingly included
such tests of the accounting records and such other aduiting procedures as we

considered necessary in the circumstances, with the exception that we did not

attempt to verify registration fees received and that the allocation of equities
to the various funds was accepted as shown by the books without verification by us.

ACCOUNTANT'S OPINION

In our opinion, except that as noted above, registration fees received and
the allocation of fund equities were accepted by us without verification, the ac

companying balance sheet and related statements of income and expense and cash
receipts and disbursements fairly present the financial position of American Laryn
gological Association at April 1, 1950, and the results of its operations for the
year then ended, in conformity with generally accepted accounting principles
applied on a basis consistent with that of the preceding year.

McGladrey, Hansen, Dunn & Co.

Certified Public Accountants.
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ANNUAL REPORT OF THE MEMORIAL FUND COMMITTEE

OF THE AMERICAN LARYNGOLOGICAL ASSOCIATION.

FOR 1949-1950

The purpose of the Memorial Fund as stated in the Transactions
of the American Laryngological Asociation of 1940 is as follows:-

«The Memorial Fund shall be for the scientific advancement of

Rhinology and Laryngology; for the furtherance of the Association's

activities; and for perpetuating the memory of those Fellows in whose
behalf bequests or gifts are made."

During the past year these contributions to this Fund have
amounted to $650.00:-Dr. Ralph R. Fenton, $100.00, Dr. Wm.
H. Johnson, $200.00, Dr. Duncan McPherson, $50.00, Dr. Henry
B. Orton, $200.00, Dr. Walter H. Theobald, $100.00. The sum of
$ 81 0.00 was contributed during the previous year.

The Benefactors (those who have given $ 500.00 or more) to

date are:-Dr. John F. Barnhill, Dr. Gordon Berry, Dr. Louis H.

Clerf, Dr. and Mrs. Lee Wallace Dean, Dr. Frederick T. Hill, Dr.
and Mrs. George E. Hourn, Dr. Samuel Salinger, Dr. H. Marshall
Taylor.

The Memorial Fund has now a principal of $12,214.19 and an

earned income of $1,497.77, making the total assets $13,710.96.
It's share for the past year from our income from securities was

$290.65. This is included in the above. One thousand dollars was

returned to Mrs. Hourn. This fund had an earned income at that
time of $20.23. This is being continued, keeping the names in our list
of benefactions. Mrs. Hourn was so informed, in the hope that if
her circumstances should so improve and she desired to re-establish
the principal she would know that we had not forgotten her gen
erosity.

There is therefore available at this time the sum of $1,496.77
for a deserving research project, augmented yearly by the sum of
approximately $290.65.

Your Committee suggests that the plan of a commendable pro
ject be submitted so that this sum may be expended at the discretion
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of your Committee and the purpose of this Fund become operative
as soon as practicable.

The support of this Fund by our Membership is highly com

mendable, but it is essential that this be sustained and we would

urge that we continue in our laudable efforts to lend material sup
port to this most worthy project.

In compliance with the wishes of the Council it is hereby moved
that Dr. O. E. Van Alyea be appointed as Chairman of the Memorial
Fund Committee for the ensuing year and Dr. A. W. Proetz as a

Member for years 1950-1955 to succeed Dr. McMahon whose term

of office is currently expiring.

Respectfully submitted,

Chairman, BERNARD J. McMAHON, M.D. '50

OLIVER E. VAN ALYEA, M.D. '51

FLETCHER E. WOODWARD, M.D. '52

H. MARSHALL TAYLOR, M.D. '

53

FRANCIS E. LEJEUNE, M.D. '

5 4

REPORT ON THE FOURTH INTERNATIONAL CONGRESS

OF OTOLARYNGOLOGY

The Fourth International Congress of Otolaryngology held in

London, July 18th to July 23'rd under the Presidency of Mr. V. E.

Negus was successful beyond every expectation. Over 40 countries
sent representatives and 72 5 Otolaryngologists registered in addition
to 100 Scientific Associates and 500 Associate Members. The United
States were represented by 44 Otolaryngologists, and by vote of the
four National Societies, Dr. Louis H. Clerf and Dr. L. A. Schall
represented the United States in the International Committee. The

organization of the Congress was complete in every detail. The
smoothness of its operation showed the result of very hard work on

the part of Mr. F. C. W. Capps, the general secretary; Mr. W. A.

Mill, financial secretary; and the many other dignitaries who so

ably assisted Mr. Negus in conducting the business of the congress.
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Most of the meetings were held at King's College where, on

the morning of July 18th, the Congress was opened by Her Royal
Highness, the Duchess of Kent. The morning session was con

cluded by the showing of Dr. Paul Holinger's excellent moving
picture on Diseases of the Ear, Nose and Throat. In the afternoon
there was a general meeting and discussion on the antibiotics and

chemotherapy in the treatment of nasal sinusitis. This was opened
by Sir Alexander Fleming, Sir Lionel Whitby, and Professor Lar
roude of Lisbon. In the Evening, President and Mrs. Negus held a

reception in the gardens of the Zoological Society in Regent's Park.

In addition to the general sessions, there were four meeting
rooms in which a total of 154 original papers were presented. Most
of the hospitals of London put on series of Otolaryngological oper
ations at which members of the Congress were welcomed.

On the evening of Tuesday, July 19th, the official banquet was

held at the Dorchester Hotel with over 1100 persons present. Your

representative had the honor of replying to the toast to Otolaryn
gology as proposed by Lord Webb-Johnson.

On Wednesday, July 20th, the second combined session took

place, on the treatment of aural vertigo. The opening papers were

read by Professor F. R. Nager of Zurich, Professor Nylen of Uppsala
and Dr. W. J. McNally of Montreal. In the afternoon there were,

again, four general sessions at which a wide diversity of subjects
were discussed. That evening a reception was given by His Ma

jesty's Government at which over 1300 guests were received by Mr.
Aneurin Bevan, Minister of Health.

Four general sessions were again held on Thursday, July 21st
and many interesting papers were presented for the consideration
of the audience. In the evening, the St. Clair Thomson memorial
dinner, to which the International Committee were invited, was held
at the Royal College of Surgeons. Later in the evening a reception
was held at the Royal Society of Medicine, the guests being received
by the President of the Society, Sir Henry Dale, and the Presidents
of the Sections of Otology and Laryngology, Mr. R. Scott Steven
son and Mr. Cowper Tamplin.
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On Friday morning, July 22nd, the third combined session
was held and the subject discussed was non-malignant stricture of
the thoracic esophagus. Dr. Gabriel Tucker of Philadelphia opened
this discussion and was followed by Professor J. Terracol of Mont

pellier and Dr. P. G. Gerlings of Amsterdam. On Saturday, July
2Jrd, there again four general sessions at King's College. In the
afternoon four boatloads of members and associates sailed down the
Thames, to Greenwich to visit the Royal Naval College.

On Sunday, July 24th, the members of the Congress split into
three parties: one went to Oxford, another to Cambridge and a third
to Edinburgh.

At the meeting of the International Committee held at the
Royal College of Surgeons on Thursday, July 21st, the President
welcomed the deligates and gave a brief account of the history of
the Congress and invited offers of hospitality for the Fifth Congress.
These came from Argentina, Greece and Holland and after some

discussion the Committee voted in favor of Amsterdam by a large
majorrty. It was agreed that the Fifth Congress would take place
in 1953 and the choice of President and Committees would be left
to the Dutch Otolaryngologists. It was decided that Mr. Negus
should remain the President of the International Committee until
the next Congress took place.

Respectfully submitted,

LERoy A. SCHALL, M.D.
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FINAL EXECUTIVE SESSION

MAY 24, 1950

The final Executive Session called to order by President Fenton
at 4: 3 0 P. M., immediately following the Scientific Session.

The Association unanimously elected as Councillors the Fel
lows recommended by the Nominating Committee in their report.
A short recess was held while the new Councillors retired and elected
the following Officers:

President Dr. Gordon B. New

First Vice-President � Dr. w. Likely Simpson
Second Vice-President.. D r. Lyman G. Richards

Secretary Dr. Louis H. Clerf

Treasurer Dr. Gordon F. Harkness

Librarian and Historian Dr. Harry P. Schenck

First Councillor D r. Francis E. LeJeune
Second Councillor Dr. Arthur w. Proetz

Third Councillor : D r. Frederick T. Hill

Fourth Councillor Dr. Ralph A. Fenton

In the absence of the newly elected President, First Vice-President

Simpson accepted the gavel from the Presiding Officer and expressed
his appreciation and adjourned the meeting.

Respectfully submitted,
LOUIS H. CLERF,

Secretary.
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LIST OF FELLOWS

Date Indicates YeaT Admitted to Active Fellouiship

Attendance at meetings is shown by figures following each name.

Asterisk (*) indicates year paper was read.

Active Fellows

1942. ASHLEY, REA E., 384 Post Street, San Francisco 8, California,
1946, '47, '48, '49, '50.

1936. BALLENGER, HOWARD c., 723 Elm Street, Winnetka, Illinois,
1936, '37, '38�', '40, '41, '42, '46*, '47, '48.

1944. BEATTY, HUGH G., 150 East Broad Street, Columbus 15, Ohio,
1944, '46*, 47, '48, '49.

1949. BECK, AUGUST LEO, 42 Hugenot Street, New Rochelle, N. Y.,
1949, '50.

1938. BLASSINGAME, CHARLES DECATUR, 414 Physicians and Sur

geons Bldg., Memphis 3, Tennessee, 1938, '39, '41, '42, '44,
'44, '46*, '47, '50.

1944. BOIES, LAWRENCE R., 1631 Medical Arts Building, Minneapolis
2, 'Minnesota, 1944, '46, '47, '48*, '49, '50*.

1941. BOWERS, WESLEY c., 17 East 61st Street, New York 21, N. v.,
1941, '42, '44, '49.

1932. BROWN, JOHN MACKENZIE, 1136 W. 6th Street, Los Angeles,
14, California, 1935*, '37, '40, '41, '42, '44, '47*, '49, '50.

1940. BROYLES, EDWIN N., 1100 North Charles Street, Baltimore,
Maryland, 1940, '41 *, '42*, '46, '47, '48*, '49, '50.

1930. CAMPBELL, EDWARD HASTINGS, 133 S. 36th St., Philadelphia
4, Pennsylvania, 1930, '31*, '32*, '33, '35, '38, '39*, '40, '41,
'47, '48, '49.

1945. CAMPBELL, PAUL A., 700 North Michigan Avenue, Suite 314,
Chicago, Illinois, 1946, '47, '49.

1942. CANFIELD, NORTON, 789 Howard Avenue, New Haven, Con

necticut, 1942, '46, '47, '48, '49*, '50.
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1925. CLERF, LOUIS H., 1530 Locust Street, Philadelphia 2, Pennsyl
vania, 1925, '27*, '28, '29*, 30*, '32, '33, ?34, '35, '36*, '37, '38,
'39, '40, '41*, '42*, '44*, '46, '47, '48, '49, 'SO.

1939. CODY, CLAUDE CARR) 1304 Walker Avenue, Houston, Texas,
1939, '41, '42, '44, '46*, '47, '48*, '49, 'SO.

1941. CUNNING, DANIEL S., 118 East 53rd Street, New York 22,
N. Y., 1941, '42*, '44, '46, '47*, '48, '49, '50*.

1941. DIXON) FRED W., 1027 Rose Building, Cleveland, Ohio, 1941,
'42*, '44, '46, '47*, '49*, 'SO.

1947. EAGLE) WATT WEEMS) Duke Hospital, Durham, N. c., 1948*,
'49.

1947. ENGLER, CLARENCE W., 2323 Prospect Avenue, Cleveland,
Ohio, 1947, '48*, '49, 'SO.

1923. FENTON, RALPH ALBERT, 1020 S.W. Taylor Street, Portland

5, Oregon, 1923, '25*, :26, '28, '30, '32, '34, '35, '37*, '39,
40*, '42, '44, '46, '47*, '49, '50*.

1930. FIGI) FREDERICK A., Mayo Clinic, Rochester, Minnesota, 1930,
'32*, '34, '35, '38*, '42*, '47*, '48, '50*.

1932. FURSTENBERG, ALBERT CARL, 201 South Main Street, Ann

Arbor, Michigan, 1933*, '36*, '38*, '46, '47, '48*, 'SO.

1936. GALLOWAY, THOMAS CYRUS) 636 Church Street, Evanston,
Ilinois, 1936, '37, '38*, '39, '40, '41, '42*, '46*, '47, '48, 'SO.

1940. GATEWOOD) E. TRIBLE) Professional Building, Richmond, Vir

ginia, 1940, '41, '42*, '44, '47.

1940. GILL) WILLIAM D., 70S East Houston Street, San Antonio,
Texas, 1940, '41*, '46.

1928. GITTINS) THOMAS RoY) 408 Davidson Building, Sioux City,
Iowa, 1928, '31, '32*, '34, '36, '39*, '40, '42*, '47.

1940. GOODALE, ROBERT L., 330 Dartmouth Street, Boston, Massachu

setts, 1940, '41, '42*, '44*, '46, '47, '49, '50*.

1928. GOODYEAR, HENRY M., 556 Doctors' Building, Cincinnati 2,
Ohio, 1928, '29, '30*, '31, '32, '33, '34*, '35, '36, '37, '38, '39,
'40, '42, '44*, '46, '47, '48, '49*.



232 LIST OF FELLOWS

1934. GROVE, WILLIAM E., 324 East Wisconsin Avenue, Milwaukee,
2, Wisconsin, 1934, '35, '36*, '37, '38, '39, '40, '41, '42*, '44,
'46, '47, '48, '49, '50.

1950. HALL) COLBY, 1136 West Sixth Street, Los Angeles, Calif.,
1950.

1940. HANSEL) FRENCH K., 634 North Grand Avenue, St. Louis 3,
Missouri, 1940, '42, '46, '47.

1933. HARKNESS) GORDON FOLLETTE, 215 Main Street, Davenport,
Iowa, 1934, '35, '36*, '40, '41, '44, '46, '47, '48, '49, -'50.

1944. HAVENS) FRED Z., 102 Second Avenue S-W., Rochester, Minne

sota, 1944, '46, '49.

1942. HEATLEY, CLYDE A., 11 North Goodman Street, Rochester,
N. Y., 1942, '46*, '49, '50.

1945. HICKEY) HAROLD L., 1612 Tremont Street, Denver 2, Colorado,
1946, '47, '48, '49, '50.

1943. HILDING) ANDERSON c., 324 West Superior Street, Duluth,
Minnesota, 1944*, '46, '47, '48*, '49, '50.

1928. HILL) FREDERICK THAYER) Professional Building, Waterville,
Maine, 1928, '29*, '30*, '31, '32, '33, '34, '35, '36, '37*, '38*,
'39, '40, '41 *, '42, '44*, '46, '47, '48, '49*, '50.

1945. HOLINGER, PAUL H., 700 North Michigan Ave., Chicago 11,
Illinois, 1946, '47, '49, '50*.

1944. HOOPLE, GORDON D., Medical Building, Syracuse, New York,
1946, '47, '48, '49, '50.

1930. HOUSER) KARL MUSSER, 2035 Delancey Street, Philadelphia 3,
Pennsylvania, 1930, '32*, '33, '34*, '37, '38, '39, '40, '41, '44,
'48.

1939. HU-NT) WESTLEY MARSHALL) 907 Fifth Avenue, New York

21, N. Y., 1939, '40*, '41, '42, '44, '46, '47, '48, '49.

1938. JACKSON,' CHEVALIER LAWRENCE, 3401 North Broad Street,
Philadelphia 40, Pa., 1938, '39, '40, '41 *, '42, '44*, '46, '47*,
'48, '49.
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1928. JARVIS, DEFoREST CLINTON, Quarry Bank Building, Barre,
Vermont, 1928, '30, '32*, '33, '34*, '35, '37*, '38, '39, '40, '41,
'44, '46, '47, '48, '49.

1939. JOHNSTON, WILLIAM HOWARD) 1515 State Street, Santa Bar

bara 7, California, 1939, '40, '41, '42, '44, '46, '47, '49, '50.

1944. JONES MARVIN F., 121 E. 60th Street, New York City, 1944,
'46, '47, '48, '49, '50.

1942. KELLY, JOSEPH D., 140 East Fifty-fourth Street, New York

22, N. Y., 1942, '44*, '47, '48, '49.

1921. KERNAN, JOHN D., JR., 103 East Seventy-eighth Street, New

York 21, N. Y., 1921*, '22, '25, '26, '27, '29, '31, '34*, '35, '36

'37*, '39, '40*, '42*, '47, '48.

1942. KING, EDWARD D., 6777 Hollywood Blvd., Hollywood 28,
California, 1942, '46, '47, '49*, '50.

1950. KLINE, ORAM R., 514 Cooper Street, Camden, N. J., 1950.

1936. LEJEUNE, FRANCIS ERNEST, Ochsner Clinic Building, Prytania
and Aline Streets, New Orleans, Louisiana, 1937, '46*, '47,
'50.

, 1933. LIERLE, DEAN M., University Hospital, Iowa City, Iowa, 1933,
'34, '35*, '37, '38, '39, '40*, '42*, '44*, '46, '47*, '48, '49
'50*.

1922. LILLIE, HAROLD 1., Mayo Clinic, Rochester, Minnesota, 1923*,
'24*, '25, '26*, '28, '31*, '33, '36*, '37, '38, '40, '44, '46*, '47,
'48*, '49*.

1949. LINDSAY, JOHN R., 950 E. 59th Street, Chicago 37, Illinois, '49,
'50.

1935. LoOPER, EDWARD A., 104 West Madison Avenue, Baltimore 1,
Maryland, 1935, '36, '37, '38*, '39, '41, '42, '44, '47, '48*,
'49.

1927. LUKENS, ROBERT M., 1308 Hunting Park Avenue, Philadelphia
40, Pennsylvania, 1927, '28, '31*, '32, '35, '36, '38, '39, '40*,
'42, '46, '48*, '49.

1939. LUPTON, IRVING MARTIN, 806 Medical Arts Building, Port

land, Oregon, 1946, '50.



234 LIST OF FELLOWS

1928. MACPHERSON, DUNCAN, 920 Fifth Avenue, New York City 21,
1928, '29, '30, '31, '33, '34*, '39, '40, '41, '44, '49.

1941. MARTIN, ROBERT c., 384 Post Street, San Francisco 8, Cali

fornia, 1941, '44, '47, '48, '50.

1948. MAXWELL, JAMES H., 201 S. Main Street, Ann Arbor, Mich

igan, 1948, '49, '50*,

1939. MCCASKEY, CARL HEBER, 608 Guaranty Building, Indianapolis
4, Indiana, 1939, '40, '41' 42*, '44 '46*, '47, '48, '49, '50.

1945. MCLAURIN, JOHN G., 1322 Medical Arts Building, Dallas 1,
Texas, 1946, '49.

1933. McMAHON, BERNARD J., Missouri Theatre Building, St. Louis

3, Missouri, 1934*, '35, '36, '38*, '41, '44, '46*, '47, '48,
'49, '50*.

1931. McNALLY, WILLIAM JAMES, 1509 Sherbrooke Street West,
Montreal, Canada, 1931, '33, '34*, '39, '44, '47, '48, '49.

1950. MORRISON, LEWIS F., 3536 Jackson Street, San Francisco 18,
California, 1950.

1940. MORRISON, WILLIAM W., 140 E. 54th' Street, New York 22,..1
N. Y., 1940, '41*, '44, '47, '49*, '50.

1927. MYERSON, MERVIN c., 416 North Bedford Drive, Beverly Hills,
California, 1927, '28*, '29, '30, '31*, '32*, '33*, '34*, '35, '36,
'37, '38, '39*, '40, '41*, '42, '44, '50*.

1937. NASH, C. STEWART, Medical Arts Building, Rochester 7, New

York, 1937, '38*, '40, '42, '44, '46, '47, '49, '50.

1922. NEW, GORDON B., 102 Second Avenue, Southwest, Rochester,
Minnesota 1922, '24, '25*, '26*, '28*, '31*, '33*, '35*, '37*,
'39*, '41*, '46*, '48*, '49*.

1927. ORTON, HENRY BOYLAN, 224 Delavan Avenue, Newark 4, New

Jersey, 1927, '28, '29, '30*, '31, '32, '33*, '35, '36, '37, '38*,
'40, '41, '42, '44*, '46, '47*, '49.

1948. PHELPS, K£NNETH A., 1137 Medical Arts Building, Minne

apolis 2, Minnesota, 1948, '50.
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1924. PROETZ, ARTHUR WALTER, 1010 Beaumont Building, St. Louis

3, Missouri, 1924, '25*, '26*, '27, '28, '29, '30, '31, '32*, '33*,
'34, '35*, '36, '37, '38*, '39*, '40, '41, '42*, '44, '46, '47*, '48*,
'49*, '50.

1934. RICHARDS, LYMAN GILDER, 1101 Beacon Street, Brookline 46,
Massachusetts, 1934, '35, '36*, '37, '38, '39, '47, '49.

1930. RIDPATH, ROBERT F., 1720 Spruce Street, Philadelphia 3, Penn

sylvania, 1930, '31, '33, '37, '38*, '40, '41*, '44, '47, '49.

1945. ROBB, JAMES M., 641 David Whitney Building, Detroit, Mich

igan, 1946, '48, '49*.

1938. SALINGER, SAMUEL, 25 E. Washington Street, Chicago, Illinois,
1938, '39, '40*, '42, '44*, '46, '47, '48, '49, '50.

1921. S:\UERj WILLIAM E., 3720 Washington Boulevard, St. Louis

8, Missouri, 1921, '23, '25, '28, '31, '32, '35, '37, '39*, '41,
,'44, '47, '50.

1932., . SCHALL, LEROY ALLEN, 243 Charles Street, Boston 14, Massa

chusetts, 1934*, '35, '38, '40*, '41, '42, '44*, '46, '47, '48*,
'49, '50*.

1934. SCHENCK, HARRY P., 326 South 19th Street, Philadelphia 3,
Pennsylvania, 1934, '35, '36*, '37, '38, '39, '40, '41*, '44*,
'46, '47, '49, '50.

1930.' SEYDELL, ERNEST M., First National Bank Building, Wichita,
Kansas, 1930, '31*, '33*, '34, '35, '37*, '38, '39, '40*, '41, '42,
'46, '47, '48.

1928. SHEA, JOHN JOSEPH, 1018 Madison Avenue, Memphis, Ten

nessee, 1928, '29, '30*, '31,.'32*, '33, '34, '35, '36, '37, '38, '40.
'41 *, '42, '46, '47*, '48, '49, '50.

1909. SHURLY, BURT R., 210 Francis Palms Bldg., Detroit 1, Mich.,
1920, '21*, '22, '24, '25*, '26, '27*, '28, '29*, '30, '31, '33, '34,
'35, '36, 37, '38, '39, '40, '41, '42, '44, '46, '47, '48, '49, '50.

1939. SIMPSON, W. LIKELY, 512 Physicians' and Surgeons' Build

mg, Memphis 3, Tennessee, 1939 '41, '44*, '46, '47*, '48,
'50.
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1950. SMITH, AUSTIN T., 1830 Spruce St., Philadelphia 3, Pa., 1950.

1924. TAYLOR, HERMON MARSHALL, 111 West Adams Street, jack
sonville 5, Florida, 1924, '25*, '26, '27, '28, '31, '34, '35*, '36,
'37, '38, '39*, '40, '41, '42, '44*, '46, '47, '48, '49, '50*.

1947. THEOBALD, WALTER H., 307 N. Michigan Avenue, Chicago,
Illinois, 1947, '48*, '49, '50.

1927. TOBEY, HAROLD G., 403 Commonwealth Avenue, Boston 15,
Massachusetts, 1927, '29*, '30*, '31, '32, '35, '37, '39, '41, '46,
'48, '49.

1950. TREMBLE, GEORGE EDWARD, 1300 Sherbrooke St., W., Montreal,
Quebec, Canada, 1950.

1925. TUCKER, GABRIEL, 250 South Eighteenth Street, Philadelphia,
3, Pennsylvania, 1925, '26*, '27*, '29, '30, '31, '32, '33, '34,
35*, '36, '37, '38, '39, '40*, '41*, '42, '46, '47, '48, '49, '50.

1943. VAN ALYEA, OLIVER E., 135 South LaSalle Street, Chicago,
Illinois, 1944, '46*, '47, '48, '49, '50.

1941. VIOLl�, PIERRE P., 1930 Wilshire Boulevard, Los Angeles 5,
California, 1944*, '46, '47, '50.

1940. WEILLE, FRANCIS L., 247 Commonwealth Avenue, Boston 16,
Massachusetts 1940, '41, '42, '44, '46*, '47, '48, '49, '50.

1948. \iVHALEN, Em,yARD J., 750 Main Street, Hartford, Connecticut,
1948, '50.

1948. \iVILLIAMS, HENRY L. 2nd, Mayo Clinic, Rochester, Minne�

sota, 1948, '49*, '50*.

1939. WILLIAMS, HORACE JAMES, 5908 Greene Street, Germantown,
Philadelphia, 1939, '40, '41, '42, '46, '47*, '49.

1942. WISHART, D. E. STAUNTON, 170 St. George Street, Toronto,
Canada, 1942, '44, '46, '47*, '49.

1935. \iVOODWARD, FLETCHER D., 104 East Market Sheet, Charlottes

ville, Virginia, 1935, '36*, '37, '38, '39*, '40, '42, '44, '47, '48,
'49.

Honorary Fellows

1949. (1917) COATES, GEORGE M., 1721 Pine Street, Philadelphia
3, Pa., 1949*.
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1939. (1907) JACKSON, CHJ;VALIER, Schwenksville, Pennsylvania,
1939*, '40*.J

.

.' T, t \ J

1943. (1918) Lswrs, 'FIELDING 0., Providence Road, Media, Penn-

sylvania.
1947. (1904) MOSHER, HARRIS P., 127 Front Street, Marblehead,

Mass., 1947, '48, '49, '50*.

1937. NAGER, F. B., Freiestrasse 3, Zurich, Switzerland.

Corresponding Fellows

1946. ALONSO, JUSTO M., Mercedes 1233, Montevideo, Uruguay.
1942. BATSON, OSCAR V., 133 South Thirty-sixth Street, Philadelphia

4, Pennsylvania, 1942*.

1938. BLAIR, VILRAY P., 508 North Grand Avenue, St. Louis 3,
Missouri.

1943. EGGSTON, ANDREW 0., 653 Park Avenue, New York, N. Y.,
1944, '49.

1950. LARSELL, OLOF, University of Oregon Medical School, Port

land, Oregon, 1950*.

1921. LE MAITRE) FERNAND, Avenue Victor Hugo, 120 (XVI),
Paris) France.

1930. NEGUS) VICTOR E., 149 Harley Street, London, W 1, England,
1938*.

1950. NEIL) JAMES HARDIE, 64 Symonds Street, Auckland, New Zea
land.

1937. PORTMANN, GEORGES, 25 bis Cours de Verdun, Bordeaux,
France, 1947.

1924. SCHAEFER, J. PARSONS, 4634 Spruce Street, Philadelphia 3)
Pennsylvania, 1934.

1936. VIALLE, JACQUES, 27 Rue de France, Nice (Alpes Maritimes),
France.

Emeritus Fellows

1941.

1937.

(1923)
(1915)

BARLOW, Roy A., Charles Town, West Virginia.
BARNES, HARRY ALDRICH) Kingston, Mass., RF.D.

No.2.
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1950. (1921) BERRY, GORDON, 36 Pleasant Street, Worcester, Mass.

1944. (1913) BUTLER, RALPH, 1930 Chestnut Street, Philadelphia,
Pennsylvania.

1950. (1937) CROWE, SAMUEL J., 4332 �. Charles St., Baltimore

18, Md.

1946. (1933) FOSTER, JOHN H., p:agle Lake, Texas, 1948, '4�, '50.

1941. (1922) GOLDSMITH, PERRY G., 513 Medical Arts Building,
Toronto, Canada, 1949.

1936. (1898) GOODALE, JOSEPH L, Argilla Road, Ipswich, Massa
chusetts.

1943. (1932) GRAHAM, HARRINGTON B., Bohemian Club, San Fran
.cisco 2, California.

1933. (1905) HALSTED, THOMAS H., 40 Trinity Place, Boston 16,
Mass., 1949.

1950. (1929) LYMAN, HARRY W:EBSTER, 906 Carleton Bldg., St.
Louis 1, Mo., 1950.

1948. (1939) MYERS, JOHN LLEWELLYN, 1115 Grand Avenue,
Kansas City, Missouri.

1940. (1923) SEWALL, EDWARD c., 430 El Escarpado, Stanford

University, California.

1948. (1923) SPENCER, FRANK R., Physicians Building, Boulder,
Colorado.

1950. (1922) WHITE, FRANCIS, W., 471 Park Avenue, New York

22, N. Y.

1946. (-1905) WOOD, GEORGE B., 329 Hathaway Lane, Wynnewood.
Pennsylvania.
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BENEFACTORS

DR. ARTHUR W. DERoALDES

DR. WILLIAM E. CASSELBERRY

DR. SAMUEL JOHNSTON
DR. CORNELIUS G. COAKLEY

DR. JAMES E. NEWCOMB

DR. JOHN F. BARNHILL

DR. LEE WALLACE DEAN

DR. GEORGE E. BOURN
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BENEFACTORS OF THE MEMORIAL FUND

DR. JOHN F. BARNHILL

DR. AND· MRS. LEE WALLACE DEAN

DR. GORDON BERRY

DR. FREDERICK T. HILL

DR. AND MRS. GEORGE E. HOURN

DR. SAMUEL SALINGER

DR. H. MARSHALL TAYLOR

DR. LOUIS H. CLERF
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Obverse of the deRoaldes medal

RECIPIENTS OF THE DEROALDIES AWARD

1928. DR. CHEVALIER JACKSON
1931. DR. D. BRYSON DELAVAN

1934. DR. HARRIS P. MOSHER

1937. DR. LEE WALLACE DEAN

1943. DR. RALPH A. FENTON

1949. DR. GEORGE M. COATES

241
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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. SCHENCI\

1929. DR. EDWARD H. CAMPBELL

1931. DR. ARTHUR W. PROETZ

1934. DR. ANDERSON C. HILDING

1936. DR. FRANCIS E. LE JEUNE: DR. JOEL J. PRESSMAN

1939. DR. H. MARSHALL TAYLOR: DR. BRIEN T. KING

1940. DR. FRENCH K. HANSEL

1941. DR. NOAH D. FABRICANT

1946. DR. PAUL H. HOLINGER

1949. DR. HENRY B. ORTOK
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RECIPIENTS OF THE NEWCOMB AWARD

1941. DR. BURT R. SHURLY

1942. DR. FRANCIS R. PACKARD

1943. DR. GEORGE M. COATES

1944. DR. CHARLES ]. IMPERATORI

1947. DR. HARRIS P. MOSHER

1948. DR. GORDON BERRY

1949. DR. GORDON B. NEW

1950. DR. H. MARSHALL TAYLOR

243
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PAST OFFICERS

Presidents

(Year 0 f Election)

1879. Louis Elsberg 1909. J. E. Logan

1880. J. Solis-Cohen 1910. D. Braden Kyle

1881. F. 1. Knight
1911. James E. Newcomb

1882. G. M. Lefferts 1912. George A. Leland

1883. F. H. Bosworth 1913. Thomas Hubbard

1884. E. L. Shurly
1914. Alexander W. MacCoy

1885. Harrison Allen
1915. G. Hudson Makuen

1886. E. Fletcher Ingals
1916. Joseph L. Goodale

1887. R. P. Lincoln
1917. Thomas H. Halsted

1888. E. C. Morgan
1918. Cornelius G. Coakley

1889. J. N. Mackenzie
1919. Norval H. Pierce

1890. w. C. Glasgow
1920. Harris P. Mosher

1891. S. W. Langmaid
1921. Harmon Smith

1892. M. J. Asch
1922. Emil Mayer

1893. D. Bryson Delavan 1923. J. Payson Clark

1894. J. O. Roe
1924. Lee Wallace Dean

1895. W. H. Daly
1925. Greenfield Sluder

1896. C. H. Knight
1926. Chevalier Jackson

1897. T. R. French 1927. D. Bryson Delavan

1898. W. E. Casselberry
1928. Charles W. Richardson

1899. Samuel Johnston
1929. Lewis A. Coffin

1900. H. L. Swain 1930. Francis R. Packard

1901. J. W. Farlow 1931. George E. Shambaugh

1902. J. H. Bryan
1932. George Fetterolf

1903. J. H. Hartman 1933. George M. Coates

1904. C. C. Rice 1934. Dunbar Roy

1905. J. W. Gleitsman 1935. Burt R. Shurly

1906. A. W. deRoaldes 1936. William B. Chamberlin

1907. H. S. Birkett 1937. John F. Barnhill

1908. A. Coolidge, Jr. 1938. George B. Wood
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1939. James A. Babbitt

1940. Gordon Berry
1941. Thomas E. Carmody

1944-5. Harold 1. Lillie

1946. Frank R. Spencer
1947. Arthur W. Proetz

1942-3. Charles J. Imperatori 1948. Frederick T. Hill

1949. Ralph A. Fenton

Vice-Presidents

1879. F. H. Davis

1880. W. C. Glasgow J. O. Roe

1881. E. L. Shurly W. Porter

1882. C. Seiler E. F. Ingals
1883. S. W. Langmaid S. Johnston
1884. J. H. Hartman W. H. Daly
1885. H. A. Johnson G. W. Major
1886. E. C. Morgan J. N. Mackenzie

1887. J. N. Mackenzie S. W. Langmaid
1888. W. C. Glasgow C. E. DeM. Sajous
1889. 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. DeBlois 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

245
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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. F. Shambaugh

1914. Clement F. Theisen 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 VV. B. Chamberlin

1921. Dunbar Roy Robert C. Lynch

1922. George Fetterol£ Lorenzo B. Lockard

1923. Hubert Arrowsmith Joseph B. Greene

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 A. Spencer

1933. E. Ross Faulkner Thomas S. Carmody

1934. Gordon B. New Samuel McCullagh

1935. Edward C. Sewall H. Marshall Taylor

1936. William P. Wherry Harold 1. Lillie

1937. Frank R. Spencer Bernard J. McMahon

1938. Ralph A. Fenton Frederick T. Hill

1939. John H. Foster Thomas R. Gittins

1940. Charles H. Porter Gordon F. Harkness



1941. Arthur W. Proetz

1942-3. Harold 1. Lillie

1944-5. John J. Shea

1946. H. Marshall Taylor
1947. John J. Shea

1948. Henry B. Orton

1949. LeRoy A. Schall
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Henry B. Orton

Dean M. Lierle

Thomas C. Galloway
C. Stewart Nash

Frederick A. Figi
Anderson C. Hilding
Fletcher D. Woodward

Secretaries and Treasurers

1879. G. M. Lefferts
1882. D. Bryson Delavan

1889. C. H. Knight

1912. Harmon Smith

1918. D. Bryson Delavan

1919. ]. M. Ingersoll
1920. George M. Coates

1947.

1912. J. Payson Clark

1923. George Fetterolf

1932. -William V. Mullin

1895. H. L. Swain

1900. J. E. Newcomb

1911. Harmon Smith

Secretaries

1933. William V. Mullin

1935. James A. Babbitt

1939. Charles J. Imperatori
1942. Arthur VV. Proetz

Louis H. Clerf

Treasurers

1933.

1935.

1939.

James A. Babbitt

Charles J. Imperatori
Frederick T. Hill

1948. Gordon F. Harkness

1879. F. H. Bosworth

1883. T. R. French

1903. ]. H. Bryan

Librarians

1930. John F. Barnhill

1934. Burt R. Shurly
1935. George M. Coates

1936. George M. Coates

Librarian and Historian

1944. Louis H. Clerf

1947. Harry P. Schenck
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PAST MEMBERS

Dates indicate original election to the Association

*Deceased

Honorary Fellows

Barnhill, john F., Miami Beach, Florida.,
Birkett, Herbert S., Montreal, Canada.

Bosworth, Francke H., New York City.
Dean, Lee VvTallace, St. Louis, Mo.

Delavan, D. Bryson, New York City.
deRoaldes, Arthur W., New Orleans, La.
De La Sota Y Lastra, Ramon, Seville, Spain ..

French, Thomas R., Brooklyn, N. Y.

Garcia, Senior Manuel, London, England.
Harris, Thos. J., New York City.
Johnston, Samuel, Baltimore, Md.

Lefferts, George Morewood, Katonah, N. Y.

Levy, Robert, Denver, Colo.

Mackenzie, John N., Baltimore, Md.

Mackenzie, Sir Morell, London, England.
Masser, Ferdinand, Naples, Italy.
Moure, J. J. E., Bordeaux, France.

Oliver, H. K., Boston, Mass ..

Pierce, Norval Harvey, San Diego, Calif.
Semon, Sir Felix, Great Missenden, England.
Solis-Cohen, J., Philadelphia, Pa.

Swain, Henry L., New Haven, Conn.

Thomson, Sir St. Clair: London, Eng.
Tilley, Herbert, London, England.
Wagner, Clinton, New York City.
Wright, Jonathan, Pleasantville, N. Y.

Corresponding Fellows

*1892. Browne, Lennox, London, England.
*1940. Colledge, Lionel, London, England.
*1901. Collier, Mayo, Kearsney Abbey, Kent, England.
*1893. Desvernine; Carlos M., Havana, Cuba.
*1930. Emerson, Francis P., Franklin, Mass.
*1936. Fraser, John S., Edinburgh, Scotland.

*1908.
*1893.
*1878.
*1918.
*1881.
*1893.
*1890.
*1879.
*1880.
*1903.
*1878.
*1878.
*1914.
*1883.
*1881.
*1910.
*1910.
*1918.
*1906.
*1909.
*1878.
*1889.
*1914.
*1903.
*1914.
*1890.



*1901.
*1887.
*1894.
*1919.
*1881.
*1931.
*1926.
*1902.
*1897.
*1896.
*1894.
*1903.
*1920.
*1919.
*1880.
*1896.
*1919.

*1941,
*1919.
*1894.
*1896.
*1946.
*1940.
*1881.
* 1913.
*1880.
*1901.
*1894.

*1928.
*1901.
*1891.
*1897.
*1899.
*1905.
*1893.
*1913.
*1882.
*1892.
*1922.

LIST OF FELLOWS

Grant, Sir James Dundas, London, England.
Cougenheirn, A., Paris, France.

Holden, Edgar, Newark, N. J.
Kelly, Adam Brown, Helensburgh, Scotland.

Labus, Carlo, Milan, Italy.
LasSagna, Francesco, Parma, Italy.
Law" Frederick M., New York, N. Y.

Lermoyez, Marcel, Paris, France.

Luc, E., Paris, France.

MacDonald, Greville, Haslemere, Surrey, England.
MacIntyre, John, Glasgow, Scotland.
McBride, P., York, England.
McKenzie, Dan, London, England.
McKernon, James F., New Canaan, Conn.

Meyer, Wilhelm, Copenhagen, Denmark.

Mygind, Holger, Copenhagen, Denmark.

Paterson, Donald Rose, Cardiff, Wales.

Patterson, Norman, Herts, England.
Rogers, John, Jr., New York City.
Sajous, C. E. DeM., Philadelphia, Pa.

Schmiegelow, Ernst, Copenhagen, Denmark.

Segura, Eliseo, Buenos Aires, Argentina.
Soto, E. Fernandez, Havana, Cuba.

Thornton, Pugin, London, England.
Turner, A. Logan, Edinburgh, Scotland.

'Whistler, W. McNeil, London, England.
Wingrave, Wyatt, Lyme Regis, Dorset, England.
Wolfenden, R. Norris, Kent, England.

Emeritus Fellows

Beck, Joseph c., Chicago, Illinois.
Brown, J. Price, Toronto, Canada. ;

Bryan, Joseph H., Washington, D. C.

Clark, J. Payson, Boston, Mass.

Cobb, Frederick C., Bradenton, Florida.
Coffin, Lewis A., N ew York City.
Coolidge, .Algemon, Boston, Mass.

Dabney, Virginius, W.ashington, D. C.
De Blois, Thomas Amory, Boston, Mass.

Farlow, John »: Boston, Mass.

Forbes, Henry H., New York City.
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*1905.
*1880.
*1906.
*1917.
*1896.
*1915.
*1888.
*1895.
*1927.
*1919.
*1920.
*1904.
*1918.
*1929.
*1885.
*1939.
*1894.
*1943.
*1886.
*1896.
*1943.
':'1923.
*1878.
*1901.
*1923.
*1903.
*1942.
*1903.
*1897.
*1884.
*1905.
*1878.
*1907.
*1908.
*1892.
*1892.
*1939.
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Freer, Otto T., Chicago, Ill.

Gleitsmann, Joseph W., New York City.
Greene, D. Crosby, Jr., Boston, Mass.

Greene, Joseph B., Asheville, N. C.

Hardie, Thomas Melville, Chicago, Ill.

Hastings, Hill, Los Angeles, Calif.

Hinkel, Frank Whitehill, Buffalo, New York.

Hopkins, Frederick E., Springfield, Mass.

Hubbard, Thomas, Toledo, Ohio.

Hurd, Lee Maidment, Rowayton, Conn.

Imperatori, Charles ]., Essex, N. Y.

Ingersoll, John Marvin, Miami, Fla.

Kenyon, Elmer L., Chicago, Ill.

Kistner, Frank B., Portland, Oregon.
Knight, Charles H., New York City.
Large, Secord H., Cleveland, Ohio.

Leland, George A., Boston, Mass.

Lincoln, William R., Cleveland, Ohio.

MacCoy, Alexander W., Philadelphia, Pa.

Mayer, Emil, New York City.
McCullagh. Samuel, New York, N. Y.

McKinney, Richmond, Memphis, Tenn.

Porter, William, Ocean Springs, Miss.

Myles, Robert c., New York City.
Newhart, Horace, Minneapolis, Minn.

Packard, Francis R., Philadelphia, Pa.

Potts, John B., Omaha, Nebr.

Renner, W. Scott, Buffalo, N. Y.

Rhodes, John Edwin, Chicago, Ill.

Rice, Clarence c., New York City.
Richards, George L., South Yarmouth, Mass.

Robinson, Beverly, New York City.
Shambaugh, George E., Chicago, Ill.

Smith, Harmon, New York City.
Wagner, Henry L., San Francisco, Calif.

Watson, Arthur W., Philadelphia, Pa.
Wilson, J. Gordon, Old Bennington, Vt.

Active Fellows

*1880. Allen, Harrison, Philadelphia, Pa.

*1917. Arrowsmith, Hubert, Brooklyn, N. Y.

,

..
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*1879. Asch, Morris J., New York City.
*1923. Babbitt, James A., Philadelphia, Pa.
*1906. Ballenger, William L., Chicago, Ill.
*1880. Bean, C. E., St. Paul, Minn.
*1904. Berens, T. Passmore, New York City.
*1924. Bigelow, Nolton, Providence, R 1.
*1893. Bliss, Arthur Ames, Philadelphia, Pa.
*1895. Boylan, J. E., Cincinnati, Ohio.
*1892. Brown, Moreau R, Chicago, Ill.
*1933. Buckley, Robert E., New York City.
*1915. Canfield, R Bishop, Ann Arbor, Mich.
*1934. Carmack, John Walter, Indianapolis, Ind.
*1924. Carmody, Thomas E., Denver, Colo.
>:'1889. Casselberry, William E., Chicago, Ill.
*1883. Chamberlain, C. W., Hartford, Conn.
*1917. Chamberlin, William B., Cleveland, Ohio.
*1896. Chappell, W. F., New York City.
*1882. Chapman, S. Hartwell, New Haven, Conn.
*1902. Coakley, Cornelius G., New York City.
*1913. Coffin, Rockwell c., Boston, Mass.

1918. Cox, Gerald H., New York City.
*1880. Cushing, E. VV., Boston, Mass.

*1878. Cutter, Ephraim, West Falmouth, Mass.
*1880. Daly, W. H., Pittsburgh, Pa.
*1878. Davis, F. H., Chicago, Ill.

*1941. Davis, Warren B., Philadelphia, Pa.
1926. Dennis, Frank Lownes, Colorado Springs, Col.

*1901. Dickerman, E. T., Chicago, 111.
*1878. Donaldson, Frank, Baltimore, Md.
*1935. Eves, Curtis C., Philadelphia, Pa.

*1919. Faulkner, E. Ross, New York City.
*1914. Fetterolf, George, Philadelphia, Pa.
*1901. Freeman, Walter J., Philadelphia, Pa.

'1917. Friedberg, Stanton A., Chicago, Ill.
1940. Fuchs, Valentine H., New Orleans, La.
1909. Getchell, Albert c., Worcester, Mass.

*1897. Frothingham, Richard, New York City.
*1907. Gibb, Joseph S., Philadelphia, Pa

..

*1878. Glasgow, William Carr, St. Louis, Mo.
*1913. Goldstein, Max A., St. Louis, Mo.
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*1905.
*1878.
*1879.
*1907.
*1882.
*1893.
*1938.
*1901.
*1925.
*1878.
*1882.
*1880.
*1878.
*1879.
*1879.
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Grayson, Charles P., Philadelphia, Pa.

Hartman, Jacob H., Baltimore, Md.

Holden. Edgar, Newark, N. J.
Holmes, Christian R., Cincinnati, Ohio.

Hooper, Franklin E., Boston, Mass.

Hope, George B., New York City.
Hourn, George E., St. Louis, Mo.

Hyatt, Frank, Washington, D. C.
Iglauer, Samuel, Cincinnati, Ohio.

Ingals, E. Fletcher, Chicago, Ill.
Ives, Frank L., New York City.
Jarvis, William c., New York City.
Johnson, Hosmer A., Chicago, Ill.

Johnson, Woolsey, New York City.
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., New York 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.
*1927. McGinnis, Edwin, Chicago, Ill.

1936. McGregor, Gregor, Toronto, Canada.
*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.
*1895.
*1894.
*1892.
*1927.
*1908.
*1882.
*1902.
*1879.
*1881.
"'1913.
*1878.
*1879.
*1893.
*1878.
*1892.
*1919.
*1909.
*1879.
*1932.
*1928.

1924.
1934.

* 1911.
*1879.
*1903.
*1899.
*1892.
*1937.
*1888.
*1938.
*1936.
'�1933.

1896.
*1879.
*1886.
*1924.
*1924.
*1922.
*1940.
*1896.
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Newcomb, James E., New York City.
Nichols, J. E. H., New York City.
Park, William H., New York City.
Porcher, W. Peyre, Charleston, S. C.

Porter, Charles T., Boston, Mass.

Randall, B. Alexander, Philadelphia, Pa.

Rankin, D. N., Allegheny, Pa.

Richardson, Charles W., Washington, D. C.

Roe, John 0., Rochester, N. Y.

Robertson, J. M., Detroit, Mich.

Roy, Dunbar, Atlanta, Ga.

Rumbold, T. F., St. Louis, Mo.

Seiler, Carl, Philadelphia, Pa.

Shields, Charles M., Richmond, Va.

Shurly, E. L., Detroit, Mich.

Simpson, William Kelly, N ew York City.
Skillern, Ross H., Philadelphia, Pa.

Sluder, Greenfield, St. Louis, Mo.

Smith, Andrew H., Geneva, N. Y.

Smyth, Duncan Campbell, Boston, Mass.

Sonnenschein, Robert, Chicago, Ill.

Stein, Otto J., Chicago, Ill.

Stevenson, Walter, Quincy, Ill.

Staut, George c., Philadelphia, Pa.

Tauber, Bernhard, Cincinnati, Ohio.

Theisen, Clement F., Albany, N. Y.

Thorner, Max, Cincinnati, Ohio.

Thrasher, Allen B., Cincinnati, Ohio.

Tobey, George L., Jr., Boston, Mass.
Van der Poel, S. 0., N ew York City.
Vail, Harris H., Cincinnati, Ohio.

Voislawsky, Antonie P., New York City.
Wanamaker, Allison T., Seattle, Wash.

vVard, Marshall R., Pittsburgh, Pa.

Ward, 'Nhitfield, Jew York City.
\lVestbrook, Benjamin F., Brooklyn, N. Y.

'Wherry, William P., Omaha, Neb.

White, Leon E., Boston, Mass.

\i\1ishart, David]. G., Toronto, Ontario.
\i\1ood, V. \ isscher, St. Louis, Mo.

Wollen, Green V., Indianapolis, Ind.



 



 



 



 



 



 



 


