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The Sixty-seventh Annual Meeting of the American Laryngolog-
ical Association was called to order by the President, Dr. Harold
I. Lillie at the Drake Hotel, Chicago, Illinois at 10 A. M. on May
29th, 1946.

He extended a cordial welcome to all the members and the
guests present and declared the Scientific Session open.
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The fact that the attendance at these sessions equalled those of
other years in spite of a general railroad strike a few days pre-
ceding the meeting is to be attributed to the unusual efforts of the
Fellows, many of whom came by plane and by motor from great
distances.



PRESIDENT'S ADDRESS

OSTEOMYELITIS OF THE MAXILLA SECONDARY TO
SUPPURATIVE MAXITLLARY SINUSITIS

H. I. LILLIE, M.D.
ROCHESTER, MINNESOTA

When a patient presenting signs of osteomyelitis of the facial
bones secondary to suppurative sinusitis is encountered, most clin-
icians rightfully are much concerned about the prognosis. There had
always been a high mortality rate in this disease before sulfona-
mides and antibiotics (penicillin) were used as adjuvants in treat-
ment. It has been found difficult accurately to classify clinically
the pathologic process in the early stages of the disease, although
much has been learned about the pathologic characteristics of the
disease. There are two general classes: (1) the localizing or self-
limiting type, in which sequestration of bone takes place, and (2)
the spreading or nonlocalizing type of infection. It is probable in
the light of recent information that the localizing type may be
due not only to certain reparative processes of the person afflicted
but to a certain degree to the type of infecting organism and to
the character of the blood supply of the particular bone that is
involved.

In the spreading type of osteomyelitis it is, I think, the general
consensus that the nature of the bone and its blood supply are im-
portant, but more important is the fact that the infecting organism
is an anaerobe as Williams and Heilman! have suggested, and
therefore is not susceptible to the usual therapeutic measures. It
is fortunate that recently adjuvants in treatment have proved ef-
fective in combating this type of infection. Studies on the effect of
sulfonamides and antibiotics (penicillin) have shown that when
they are used in conjunction with well-directed proved clinical and
surgical management, the disease may be controlled more satisfac-
torily than when they are not used. Reliance must not be placed
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on sulfonamides and the antibiotics alone. It must be emphasized
that they are adjuvants in treatment.

LITERATURE

A considerable body of literature has accumulated on osteomye-
litis of the cranial bone secondary to suppurative disease of the
frontal sinus. There has been much less written on osteomyelitis
of the maxilla secondary to suppurative disease of the maxillary or
ethmoidal sinuses.

Disease of the bones of the head was described in the Smith
Surgical Papyrus.? This report is thought to embrace the period
between 5000 and 6000 B. C. According to Wilensky,® Hippocrates
included a rather accurate description of exfoliation of bone in
his “Injuries of the Head.” There was apparently a higher inci-
dence of osteomyelitis of the mandible and long bones than of the
maxilla and frontal bones.

In 1926, T* reported four cases of what I called peridacryocystitis
and periosteomyelitis of the maxilla following operation on the
maxillary sinus. The symptoms and signs were characteristic. The
initial symptom was severe pain in the face developing some days
after operation. At this time there was no evidence of swelling or
redness but they developed in a few days in the region of the
lacrimal sac. Infection in the lacrimal sac could not be demon-
strated at this stage. Suppuration took place in the region of the
lacrimal sac and drainage was instituted. In one case the lacrimal
sac was removed some months later. In two cases infection in the
lacrimal sac was never demonstrated. In the fourth case the patient
died of meningitis. It was suggested that the complication might
have developed because of injury to the nasolacrimal duct when the
window of the antrum was fashioned and that this resulted in the
involvement by infection of the adjacent periosteum. It had oc-
curred in cases in which intranasal operations had been performed
and also in cases in which extranasal or alveolar operations had
been performed. In all subsequent cases in which the disease has
developed the same clinical syndrome has been observed.

In 1940, Porto® gave a report of this disease.
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In 1941, Pastore and I° reported a case of osteomyelitis of the
maxilla following sinusitis. At the time this patient was treated
sulfonamides were being used as adjuvants.

In 1941, Tavares™ reported a case from Brazil. This report was
reviewed by Salinger.® Tavarres collected 11 other cases from the
literature. In all cases the termination had been fatal.

In 1945, Hallberg? reported two such cases in which penicillin
was used.

In 1945, Sadovsky!® reported a case in which the localizing type
of disease was treated successfully.

ParHoLoGIc CHARACTERISTICS

The pathologic characteristics of osteomyelitis of the maxilla
differ considerably from those of osteomyelitis of the frontal bone.
In the first place, the blood supply of the maxilla is derived from
terminal branches of the internal maxillary artery. The vessels
anastomose freely so that when an infective process involves one
of the lesser loops, there is a minimal loss of bone. However, if
the main artery is involved, great loss of bone may follow. Havens!?
and Harlowe!? have made such observations. Because the max-
illa does not have porous bone, there is little or no opportunity for
pus to be confined within the bone. In the frontal bone, extension
of infection takes place by thrombophlebitis of the dural, diploic
and pericranial veins, all of which communicate. The venous
sinuses in the diploe play a very important role because infection
can be confined in the spaces.

Extension of infection in osteitis or periosteomyelitis of the max-
illa must be through the veins in the periosteum for the most part.
In the region of the lacrimal sac the direction would be toward the
cavernous sinus and the brain through the angular vein.

The anatomic characteristics of the lacrimal duct and the sur-
rounding tissues have much to do with the sequence of events (Fig.
1) which lead to the clinical syndrome. Wolff'® described the
lacrimal sac as enclosed by a portion of the periorbita or lacrimal
fascia. Areolar tissue between the sac and the fascia contains a
fine plexus of veins continuous with the plexus around the duct
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Medial Palpebral
Ligament Frontal Corrugator
(Turned up) Process Supercilii

Orbital Fatf
¥

Lacrimal Sac

Inf. Canaliculus

Nasal Bone

Lacrimal Fascia

Orbital Fat#

Inf. Oblique -

Periorbita Middle Turbinate

Maxilary Antrum g

“Valve’ of Hasner : Inf. Turbirate

Infraorbital §
and Nerv

Fi16. 1.—Dissection to show the relations of the lacrimal sac and the naso-
lacrimal duct from in front. (Figure 114 from Wolff.13 Used with per-
mission of the publishers.)

except over the fundus of the sac where the sac is closely adherent
to the fascia. The medial palpebral ligament is free but it is con-
tinued upward and laterally as a sheet blending with the fascia
covering the fundus. The portion of the sac below the level of the
ligament is covered only by a few muscle fibers. This protection
offers little resistance to distention and swelling. Tt is in the
region below the ligament that abscesses and fistulas develop.
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The average length of the nasolacrimal duct is 5/8 inch (1.6 em.).
The position and shape of the inferior orifice vary greatly. This
fact, it seems to me, is of the greatest importance when considering
the syndrome under discussion. In some instances, the orifice is
round and corresponds to the opening of the bony canal at the
highest part of the inferior meatus. In others the orifice runs as a
membranous tube for some distance under the mucous membrane,
is found at different points down the lateral wall of the meatus and
becomes a slitlike opening as it descends. It may be difficult to
identify. The duct is said to have valves but actually the valves
are folds of the membrane difficult to identify. The most constant
of these is the plica lacrimalis, which is located in the orifice at
the lower end. It is said to represent the remains of the fetal
septum. The lacrimal duct is surrounded by a rich plexus of veins
really forming an erectile tissue resembling the structure of the
inferior turbinate. Ingorgement of this plexus is enough to con-
strict the duct at its upper end where the duct can be separated
easily from the bone. Below, however, it is closely adherent, form-
ing a mucoperiosteum and thus infection may spread easily from
duct to bone or vice versa.

The question immediately arises, should the surgeon in each
case identify the lower orifice of the nasolacrimal duct before he
fashions an opening in the naso-antral wall? Could such a re-
finement in technic be carried out successfully? Would avoidance
of injury to the lower orifice prevent the occurrence of osteomye-
litis? I am not prepared to answer these questions satisfactorily
at this time.

If my idea, that it is injury to the nasolacrimal duct at the time
of operation that causes the complication, is correct, then the
answer to the questions would be in the affirmative. When one
considers the low incidence of the complication and the actual dif-
ficulty in locating the lower orifice of the nasolacrimal duct, one
hesitates to make positive statements concerning the advisability
of locating the lower orifice of the duct.

With the anatomic characteristic of the nasolacrimal duct in
mind, the sequence of events leading to the clinical syndrome could
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be: (1) injury to the orifice of the nasolacrimal duct; (2) con-
gestion of the plexus surrounding the duct, producing severe pain;
(3) retrograde thrombosis extending to the lower end of the lacrimal
sac, causing swelling of the region of the inner canthus; (4) sup-
puration, causing abscess in the région of the sac; (5) elevation of
the periosteum by an abscess; (6) thrombosis of terminal vessels,
resulting in sequestration; or (7) spreading of infection through
the angular vessels to the orbit with extension to the meninges,
the cavernous sinus or the superior longitudinal sinus, terminating
in death.

MATBRIAL

The cases of osteomyelitis of the maxilla secondary to operations
on the maxillary sinus that I have encountered over a period of
years always have been approached with misgivings because of the
previous unfavorable experience with the disease. More recently the
more favorable effect of treatment with sulfonamides and anti-
biotics (penicillin) in conjunction with other methods of treat-
ment has been so striking that I decided to study the comparative
effect of present methods of treatment with those in use before the
era of sulfonamides and antibiotics.

MEerops or TREATMENT

Before the use of sulfonamides and antibiotics became known,
reliance had to be placed on the use of time-honored methods of
treatment : hot compresses and sedatives for relief of pain, surgical
drainage of abscesses or phlegmons, transfusions of blood as sup-
portive treatment and subsequent removal of sequestra that pre-
vented final healing. In the-localizing type of infections due to
staphylococci and hemolytic streptococci, these methods of treat-
ment were reasonably successful. The use of a sulfonamide suit-
able for the infecting organism proved to be greatly advantageous
as an adjuvant.

If the infecting organism proved to be an anaerobe, the effect
of treatment with sulfonamides was very disappointing. The ad-
equate use of penicillin under such circumstances has proved to
be dramatically effective in certain cases. It must be emphasized,
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however, that when pus is present sulfonamides and penicillin
are not effective until adequate surgical drainage has been estab-
lished. Further, it should be emphasized that surgical drainage
should not be instituted before  the formation of an abscess or
phlegmon is manifest.

At the pi"esent time it would be considered best to start the use
of sulfonamides and penicillin at the very onset of the complica-
tion. It is possible that in so doing the infection can be controlled
before actual suppuration takes place. It is known that both agents
are most effective at the time when the organisms are most actively
reproductive. If abscesses or phlegmons develop, drainage must be
established. Administration of the therapeutic agents should be
continued for several days following apparent control of the disease.
If sequestration develops, surgical measures designed to remove
adequately the diseased bone are indicated. Unlike osteomyelitis
of the frontal bone, it is not necessary originally to plan a surgical
attack intending to remove bone well beyond the diseased bone.

RerorT oF CASES

In this report I am including only the patients I have personally
been responsible for. Six other such patients have been observed
by other members of the staff. The four cases that I reported be-
fore this Society in 1926* are not included in this report. Cases in
which osteomyelitis occurred following injury to the maxilla also
are not included. Only those cases in which the disease developed
following an operation on the maxillary sinus at the Mayo Clinic
or which were referred to me after the development of the compli-
cation are reported.

Case 1.—In May 1928, a man 46 years old was seen who com-
plained of severe pain and swelling over the left side of the face
and the eyelids. He gave a long history of suppurative sinusitis
and stated that he had submitted on May 17 to a Caldwell-Luc
operation on the left maxillary sinus. Eight days following the
operation severe pain had occurred in the region of the left inner
canthus. This had been followed soon by swelling of the lacrimal
sac and edema of the eyelids and face.
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Ixamination revealed that drainage had been established in the
lower rim of the orbit near the inner canthus. Bone could be felt
with a probe. A culture of the pus obtained from the wound re-
vealed Staphylococcus aureus. Nothing was disclosed in the roent-
genologic examination other than diffuse cloudiness of the region.

During observation in the hospital there was no evidence of any
untoward febrile reaction. The examinations of the blood were
considered to give results within normal limits. Hot compresses
were applied over the face and after several days an external opera-
tion was performed on the maxillary sinus. At this time definite
sequestration was encountered and the sequestra were removed.

The condition apparently remained in abeyance for a considerable
time. Some months later the patient again presented himself at
the clinic and another sequestrum was encountered and was re-
moved. Since that time he has remained in good health although
there is considerable deformity of the left side of the face.

Case 2.—In 1939 a man 33 years old presented himself at the
Clinic. He said that a Caldwell-Luc 0perafi0n had been performed
for a long-standing suppurative infection of the right maxillary
sinus. Four days following operation severe pain had developed in
the region of the inner canthus. Swelling of the region had fol-
lowed rapidly and had involved the face and the eyelids. After
12 days an incision had been made in this region but no pus had
been obtained.

On admittance to the hospital the patient appeared very ill. -The
temperature was 103° F. The history revealed that sulfonamide
drugs had been used adequately. At least, he was getting 20 grains"
(1.3 gm.) every four hours. The right eye was closed and there was
some swelling of the inner canthus on the left side. There was an
incision near the region of the lacrimal sac. The buccal wound was
open and draining. No fluctuation could be felt in the edematous
soft tissues. Examination of the central nervous system and of
the eye gave normal results. The culture of the blood showed no
organisms to be present. The culture of the pus from the wound
showed a micrococcus to be present. The roentgenologic examina-
tion revealed what was said to be osteomyelitis of the floor of the
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orbit and the maxillary sinus. During the stay in the hopital the
level for the sulfonamide drugs was kept at from 13 to 19 mg. per
100 cc. of blood. Two transfusions of blood were given as sup-
portive treatment when it was found that secondary anemia was de-
veloping as a result, it was thought, of the use of sulfonamide drugs.
Intravenous admijnistration of solution of glucose was used to sup-
port the patient further.

On the eighteenth day sequestrectomy was performed with the
patient under pentothal sodium anesthesia. Following this there
was marked improvement in the condition and much of the pain
that he had complained of during his stay in the hospital was re-
lieved. He was permitted to leave the hospital. He returned on
the sixty-ninth day with an acute swelling of the face. Ixamina-
tion revealed a sequestrum presenting in the buccal wound. With
the patient under general anesthesia applied through an intra-
tracheal tube this sequestrum was removed and it was found to
consist of practically all of the maxilla.

Following this there was rapid healing. The patient has been
observed at frequent intervals since. He was last seen in December
1945, and has remained in excellent condition. There is surprisingly
little deformity of the face.

Case 3.—A man 43 years old was observed at the Clinic in 1942.
He had had maxillary sinusitis for a year and a half following the
extraction of a tooth. He stated that in the middle of March 1942
an intranasal antrum window operation had been performed. The
immediate convalescence had been without incident but on April 2
very severe pain in the region below the eye and toward the inner
canthus had been experienced. Swelling of the eyelids and face
rapidly followed. He had been severely ill and the fever had been
high. On April 11 drainage had been instituted and the sulfonamide
drugs had been given as adjuvants in treatment.

When the patient presented himself at the Clinic he was seen to be
very ill and was considered to be an emergency type of patient. The
very distressing symptom was that pain was worse at night, occur-
ring in the region of the forehead and the root of the nose. Marked
tenderness was elicited over the bregma and in the region of the
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Fic. 2. Case 3.—Patient on entrance to hospital.

inner canthus. The eyelids were so swollen that the eye was closed
and it was seen that the globe was partially fixed (Fig. 2). The
leukocyte count was very high. Examination of the fundus re-
vealed that the disk seemed full. Culture of the discharge from the
incision that had been made was found to contain Streptococcus
viridans. During observation in the hospital great difficulties were
encountered with the use of the sulfonamide drugs. The patient
did not tolerate adequate dosage.

On May 1 an exploratory type of operation was conducted through
an alveolar incision and extensive sequestration involving the
floor of the orbit was encountered. This operation did not check
the progress of the disease. Swelling occurred over the root of the
nose. The clinical course did not seem favorable. A week later a
second operation was performed over the root of the nose and the
nasal bones were found sequestrated and enveloped in a definite
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capsule. There seemed to be no direct evidence of involvement of
the frontal bone.

The patient’s course was unsatisfactory and death occurred on
May. 28. Necropsy revealed thrombosis of the cavernous and
superior longitudinal sinuses and extensive meningitis.

Case 4—In 1943 a man 21 years old presented himself at the
Clinic with the history of long-standing bilateral suppurative sinus-
itis. An intranasal operation was performed in September 1943.
The immediate convalescence was very satisfactory but on the
ninth postoperative day the patient complained of severe pain in
the left side of the face, especially localizing it to the region of the
inner canthus. At this time there was no redness or swelling.
Tenderness was present. Redness and more tenderness occurred
after the third day of pain. The pain was not controlled by heat
or cold compresses and it was necessary to use sedatives. Swelling
developed rapidly and there was severe edema of the lower eyelid.
Penicillin was administered intravenously in adequate doses over a
period of 25 days. Suppuration developed and drainage was in-
stituted in the region below the inner canthus. Examination of
the pus on culture revealed an anaerobic bacterium. Rapid recovery
took place after the drainage of the suppurative process.

The patient was dismissed from observation and returned in
February 1944 Dbecause the incision at the lateral aspect of the
nose had broken down. A small sequestrum could be felt with a
probe. In the meantime the patient had gained 25 pounds (11.3
kg.) and considered himself to be in better health than at any time
previously. The sequestrum was removed without its being neces-
sary to employ anesthesia. Rapid healing took place and this has
remained permanent (Fig. 3). The patient has been seen at inter-
vals of four to six months and has remained in excellent health.

Case 5—In 1943 a man 36 years old presented himself at the
Clinic complaining of long-standing nasal obstruction on the left
side. This was found to be due to a wide deflection of the nasal
septum and a large naso-antral polyp which filled the nostril be-
hind the deflected septum and presented in the choana.
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Fic. 3. Case 4.—Patient after recovery.

An intranasal operation for the removal of this obstruction was
carried out with apparent good result and the immediate con-
valescence was without incident. The patient was dismissed eight
days after operation.

On the sixteenth day after the operation, the patient complained
of pain in the region over the inner canthus. No redness could be
seen. Physical therapy in the form of diathermy was used but this
was not effective. A rapid swelling of the lid and upper maxillary
region ensued and evidence suggesting suppuration was present.
Drainage was carried out. The sulfonamide drugs in adequate
doses were given over a period of time following the apparent re-
covery. Penicillin was not used as none was available at that time.
The patient was dismissed from the hospital apparently well.

Four weeks following his dismissal a recurrence took place. At
this time he was hospitalized and penicillin was administered in-
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travenously for 11 days. Rapid involution of the disease without
suppuration took place and he has remained well since. He was
last seen in December 1945. There was practically no searring
and no disfigurement of the face. In this particular case seques-
tration did not take place.

COMMENT

It is seen that the syndrome developed in a like manner in each
case. All patients but one had sequestration. The sequestration
involved a considerable portion of the maxilla in three cases. In
Case 2 the sequestration was very considerable. In Case 5 seques-
tration did not develop. Tt is probable that the use of penicillin
prevented thrombophlebitis sufficiently so that the terminal ves-
sels supplying the bone were not involved.

The first case was encountered before sulfonamides were used in
the treatment of infection. The infecting organism was identified
as Staphylococcus aureus.

In Case 2, a sulfonamide was used in what was considered to be
adequate dosage but did not change the course of the disease. It
may have limited the disease. Ixamination of the blood and clin-
ical signs suggested that the sulfonamide was not well tolerated.
The infecting organism was identified as a micrococcus. Trans-
fusion of blood as supportive treatment clinically had a beneficial
effect.

In Case 3, the patient was more seriously ill than is usual. Ad-
equate doses of sulfonamides were used before he came to the Clinic
and during his stay in the hospital although some difficulty was
encountered in their use. The patient continued to fail despite all
supportive treatment. The infecting organism was identified as
streptococcus viridans, known to be resistant to both sulfonamides
and penicillin. Penicillin was not available at that time. Death
occurred because of extension of the uncontrollable infection.

In Case 4, penicillin was used from the onset and although an
abscess developed, the sequestra that formed were relatively insig-
nificant although until removed they interfered with healing. The
infecting organism was identified as an anaerobe.



22 LILLIE : PRESIDENT’S ADDRESS

In Case 5, penicillin was not available at the initial stage of the
disease and reliance was placed on sulfonamide therapy and drain-
age of a small abscess. Sequestration did not take place. At the
onset of recurrence of symptoms and signs, penicillin was admin-
istered intravenously for 11 days. The signs disappeared on the
third day. Apparently, suppuration was prevented. The infect-
ing organism during the original episode was identified as a micro-
aerophilic bacterium.

CONCLUSIONS

1. The mechanism of the occurrence of osteomyelitis of the
maxilla following operations on the maxillary sinus is suggested, as
the sequence of symptoms and signs seems to be explained on
anatomic and pathologic bases.

2. The pathologic characteristics of osteomyelitis of the maxilla
that occurs secondarily to suppuration of the maxillary sinus differ
greatly from the pathologic characteristics of osteomyelitis of the
frontal bone that occurs secondarily to suppuration of the frontal
sinus, largely because of the difference in the character of the bone
involved and particularly because of the difference in the blood
vessel arrangement.

3. The use of penicillin in conjunction with well-known general
surgical principles of treatment of suppurative processes is very
advantageous and gives promise of great improvement in the man-
agement of such a serious disease as osteomyelitis of the maxilla
secondary to operation on the maxillary sinus.

4. It should be emphasized that accurate classification of the
infecting organism is essential if penicillin as an adjuvant in treat-
ment is to be employed effectively.

5. It should also be emphasized that in the presence of pus
neither sulfonamides nor penicillin can be relied on as curative
agents. The use of sulfonamides and penicillin should be continued
for several days following apparent resolution of the infective
process.

Mayo CLINIC.
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RHINOSPORIDIOSIS

FRANK R. SPENCER, M.D.

BOULDER, COLORADO

When Dr. George M. Coates asked me to write the section of
chronic granulomata for the new encyclopaedia of otolaryngology
I found a few case reports of rhinosporidiosis. It is a tropical
disease about which little is known in the United States.

Many of the fellows of the American Laryngological Association
hold responsible positions in the Medical Schools of the Association
of American Medical Colleges. They are often called in consulta-
tion in difficult or obscure cases. They should know the difference
between ordinary nasal polypi and polypi in rhinosporidiosis.

The disease has been reported in East India, Argentina and the
United States. The likelihood of more cases being brought back
from Kast India since the close of the second World War gives
added importance to a disease which has so far been rare in the
United States. Three cases have been reported from Argentina
and at least 25 from Last India since the first case was reported
in East India in 1903. Seeber reported this disease in Argentina
in 1900 in Buenos Aires. There have been three cases in the United
States according to Weller and Riker.? Ashworth! has given a
complete history of the disease. Shrewsbury® has also shown ex-
cellent plates of the Rhinosporidium seeberi on artificial media.

Htiology.—The cause is the rhinosporidium seeberi. Very large,
almost round spores are formed. These should be easy to recognize.
The sporidium belongs to the lower fungi in the sub-order chy-
tridinease. i

Pathology.—The gross appearance is much like that of an ordi-
nary nasal polyp. At least those from the nose are. The tumor is
more vascular than a nasal polyp and the surface is often rough.
The growths are friable and bleed easily. They are usually pedun-
culated. The rhinosporidium can be seen by the naked eye as white,
pin-point spots. This is “a fungus infection of the mucous mem-
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brane of the nose, with polypi, tumors of the cheek, conjunctivae,
lacrymal sac, and uvula. It occurs in Argentina, India, Ceylon
and the US.A. It is due to the Rhinosporidium seeberi, a yeast
or phycomycete, spherical organism in polypoid growth; oval
spheres (6 u) with chitinous envelope, vacuolated cytoplasm and
vesicular nucleus. When fully grown, the sporangium measures
0.25 — 3 mm., it bursts and discharges spores which spread to con-
nective tissue via the lymph channels. It can be cultivated with
difficulty on Sabourands’ medium.”*

The polypi are edematous with a connective tissue stroma when
examined with the lower powers of the microscope. There are
many infiltrating cells, chiefly lymphocytes and plasma cells. There
are a few polynuclear and polymorphonuclear leucocytes. Very few
eosinophiles have been found.

Symptomatology.—There may be more or less complete nasal
obstruction on one or both sides of the nose. Often there is a single
polyp attached to the mucous membrane of the nose over the quad-
rangular cartilage. The attachment may be rather high or it may
be at the anterior end of the inferior turbinate and to the turbinate.
There is some nasal discharge, but no pain. All of the cases to date
are in males of ages from 10 to 60. There are more than 40 cases
reported to date. The polypi recur for a few years following re-
moval, but not indefinitely. Upon removal these bleed freely.

Diagnosis.—The growths are likely to be mistaken for ordinary
nasal polypi. The microscopic examination, with a culture of the
fungus, will show the difference from an ordinary nasal polyp. All
nasal polypi should be examined microscopically. Those caused
by the rhinosporidium are more vascular and consequently bleed
more when removed. Many of these have been reported as a single
polyp attached to the septum or the anterior end of the inferior
turbinate.

Treatment.—Surgical removal with a snare, under local anes-
thesia, is best. However, all of the pedicle should be removed and
the base cauterized with the galvanocautery or desiccated by sur-
gical diathermy. The polypi whether single or multiple tend to
recur unless the base is cauterized. Recurrence may take place
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from another part of the nasal mucosa. Care should be exercised
to avoid rupture of the polypi and infection of the surrounding nasal
mucosa from the infected fluid contained in the polyp. The in-
travenous administration of tartaremetic has been used with some
advantage.

Ashworth® reported a case seen with Dr. Logan Turner in Edin-
burgh. The patient was Dr. M., a graduate in medicine, who was
born in April 1891 at Ernakulam, the capital of the State of Cochin,
on the southwest coast of India, and he lived there until he was
about 20 years of age. In late 1910 or early 1911 he became aware
of a growth in his nose extending into the nasopharynx. He was
able to see the lower end of the growth, below the free edge of the
soft palate, when he used a mirror to view the oral cavity. Before
swallowing he had to force the polyp up into the nasopharynx.
The growth was removed about a year later in Cochin. It returned
and had to be removed a second time in eight or nine months. One
year later the patient (Dr. M.) was in Madras. He felt a growth
in the left side of the nose farther forward than the first. This
bled occasionally. In 1913 the patient went to Edinburgh. He was
annoyed by the bleeding and profuse viscid mucous discharge. In
1914 the growth was removed by Dr. Logan Turner and on two
subsequent occasions the growth was removed by Turner. In May
1917 Dr. Turner again removed growths, which was the sixth time
these had been excised. At this time Ashworth! examined the speci-
mens for parasites and he found the rhinosporidium. Dr. Logan
Turner removed polypi on seven subsequent occasions. °

In June 1917 the tumor was 15 x 10 X 7 mm. in size. Another
removed a few days later was 33 x 10 x 7 mm. The polypi had a
mammillated appearance and contained many large parasites. The
polypi were redder than ordinary nasal polypi.

On May 12, 1921, Dr. Logan Turner did a Rouge operation. He
tried to remove the growth completely from its attachment to the
nasal septum over an area 20 x 14 mm. in size. He also removed
tissue from the ethmoidal region and from near the antrum.

Ashworth’st article is long and very complete. He has 38 refer-
ences to the literature and 5 plates.
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In conclusion the important points to be remembered about the
disease are as follows:

1. The disease is rare even in tropical and semitropical countries.
2. The lesions are usually confined to the nasal cavities.

3. These resemble polypi, but are redder; are often attached
to the septum or inferior turbinate; these bleed easily; and, the
fungus can be seen with the naked eye as small, white or gray dots.

PaYsiciaNg’ BUILDING.
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DISCUSSION

Dr. Joun J. Supa: It was my pleasure to have seen one case of
rhinosporidiosis which Dr. E. C. Ellett of Memphis, reported some
years ago, and recently I have seen another case which we are not
entirely satisfied as being rhinosporidiosis.

This case is one with a very unusual type of tumor attached to
the septum, which had the physical characteristics of this disease.
The tumor was removed and sent to the Army Museum’s Labora-
tory, and they reported it as plasmocytoma.

The tissue reaction to rhinosporidiosis is of a granulomatous
type or inflammatory.

The culturing of this spore is nearly impossible; so much so that
the mycologists don’t believe one another when one reports that
they have been able to culture it.
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(Slide) The giant cell which is most commonly seen is the foreign
body type. The granuloma for a great part is due to an irritation
of a shell which is formed about the spore. The central body of
the spore is a chromatin body which multiplies many thousand times
and then ruptures. The pressure of the growth brings the cell to
the surface and it ruptures and new chromatin bodies are then
deposited in the tissue. The shell which is left behind produces
round cell infiltration of the foreign body type. The center cell is
a foreign body giant cell and makes up the majority of the tumor.

If our present patient develops rhinosporidiosis, I shall report
it to this association.

Dr. H. Q. PENTA, Albany, N. Y. (by invitation) : I was very much
interested in the slide showing the fungus in the section which Dr.
Spencer showed.

You noticed that cell body completely filled with spores. There
is only one type of fungus that does that and that is Coccidioides
immitis. IEndosporulation is only one type.

The only way to differentiate the blastomycotic lesions from the
bacterial lesions is that the C. immitis, which is probably a little
large, forms endospores instead of multiplying by division. It
ruptures. It grows and fills and the tension is so great that the
spores are liberated.

Dr. F. R. Srexcer (closing) : T would like to mention ‘that I am
indebted to our Department of Pathology, particularly the head of
the department for suggestions regarding this and other diseases.
We see them frequently and they often give us valuable information,
as they did in this case. :



CLEFT PALATE
HUGH G. BEATTY, M.D.

COLUMBUS, OHIO

The history of attempts to correct cleft palate goes back to 1766
when Le Mormir reported his results. Eustachi in 1779 reported
results, and in 1783 he wrote what seems to Dorrance! to have been
the first description of a technique for closure of cleft palate.

The fundamentals of corrective measures for cleft lip and palate
have remained the same for these past 50 years. However, varia-
tions, improvements and undesirable methods have naturally been
introduced by many during the last half century. In selecting the
method for his adoption, the young surgeon has a variety from
which to choose and should select a satisfactory one acceptable to
the majority of competent men, which he in particular can do
best. Later he can add his own variations.

This paper deals with clefts of the soft and hard palates only,
since this discussion is focused on these parts, and not the clefts
of the alveolar arch and the lip. Our present-day treatment of
these clefts is indeed a great advance over the earlier surgical pro-
cedures. Improved operating-room equipment to facilitate the
work, present-day excellence of anesthesia, well-trained assistants
probably outweigh any great changes in surgical ideas in so far
as the good of the patient is concerned.

In our practice, great attention is given the preoperative exami-
nation and preparation of the patient. Since the great majority of
these patients are operated on while very young, we do not have
more than a few leads as to the fitness of these young subjects for
this rather radical and often extensive operation. Therefore, we
feel that the following preoperative observation of each patient is
important.

PREOPERATIVE ORDERS

(These orders should be read by the resident and the interne be-
fore seeing any patient.)



30 BEATTY : CLEFT PALATE

(The nurse in charge should be thoroughly familiar with all of
these orders.)

1. A careful physical examination is to be done, including ears,
nose and throat, teeth or gingiva, and a report is to be written and
signed by the interne or the resident on admission.

2. The interne is to question the family carefully as to recent
illnesses or exposure to communicable disease or infection and as
to family tendencies to disease; later the family should be ques-
tioned by the nurse in charge because they may forget or refuse
to tell the doctor of recent exposure to infectious diseases, family
tendencies toward such diseases as hemophilia or others that would
contraindicate operation.

3. If the child is fretful after admission, give a hypnotic, in
dosage according to age.

4. No patient will be operated on with acute inflammation of
the upper or lower respiratory tract or ears. The patient should
be examined 12 hours before operation as the patient may show
signs of infection after the examination has been done on admission.

5. A throat culture should be made on admission, to be repeated
24 hours before the operation. The following laboratory work is
to be done on all patients:

Kahn test )
Complete blood count
Hemoglobin determination

Coagulation and bleeding time determ- Reports of these tests
ination : are to be on the chart
Urinalysis f within 24 hours after

Vaginal swabs on all females, taken by admission.
the nurse in charge

X-ray study of thymus on all children
six years of age or under.

J

6. Give soda bicarconate (or other alkali) in a sufficient amount
24 hours before operation to produce alkaline urine, together with
i1t ¢t oft wiltamint IKe
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7. Give adrenal cortex hypodermically, 1 cc. the night before
and 1 cc. the morning of operation.

8. Give adequate fluids (water and orange juice) in amounts
according to age—up to six hours before operation. GIVE NOTHING
AFTER. Do not waken. Caution relatives not to feed or give fluids
to the patient.

9. Take the patient’s temperature one-half hour before operation.
IMPORTANT.

10. Before sending the patient to the operating room, cleanse
the operative area and the nostrils with boric acid swabs.

11. Medication preliminary to operation:

1. Codein is to be given only on order of the surgeon.
(The use of atropine has been absolutely discontinued.)

Lo

An unusually restless or active patient two years of age
or under should always have a hypnotic the night before
and the morning of the operation.

3. Children two years of age or older should have a hypnotic
the night before and the morning of the operation. No
opium is to be given except on order of the surgeon.

12. Keep the family from going to the operating room.

13. Send the infant or the child to the operating room in a
gown and a blanket—mno diaper. Be sure the colon and the bladder
are empty. Send the patient to the operating room only when
the anesthetic is to be started.

14. No infant is to be operated on:

(a) Unless modified cow’s milk, mother’s milk or other satis-
factory formula has been provided. (Ask the surgeon.)

(b) TUnless the stools are normal.

(¢) Unless he is gaining weight. (Weigh daily.)

(d) If there is regurgitation of feedings.

( Unless he “seems good” to the pediatric nurse.

(f) Unless instructions 1, 2, 4, 5 are satisfactory to the
surgeon.
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PreorerATIVE TODINE OR THYROID THERAPY

The surgeon is to be questioned regarding this by the nurse in
charge on admission of the patient.

IMPORTANT: According to age, a suitable form of iodine in maxi-
mum dosage is given from the time of admission.

Adults: Lugol, 10 to 15 drops a day.

Children (from 4 to 6 years of age): Todide of Iron or Syrup
of Hydriodic Acid, one-half to one teaspoonful a day (If
necessary, Oridine—chocolate-coated tablets).

Babies: Syrup of Hydriodic Acid, 10 to 15 drops a day.

All patients: Thyroid therapy—on order. Ask the surgeon.
Thyroglobin. (IEach drop contains 1/15 gr. thyroid ex-
tract.) Thyroid extract, for older patients.

In our experience, a statement by the pediatrician that the pa-
tient is in good condition for operation is not always sufficient.
Too often pediatricians fail to realize that the child is to undergo
a serious operation, when all body functions should be as nearly
normal as possible. In the repair of a cleft of the hard palate in a
yvoung child where the blood supply to the flaps is not too extensive,
a good quality of blood is most important if primary union is to be
expected.

A carefully made, complete blood count and satisfactory informa-
tion on the status of the thymus gland are our leading sources of
information for these patients aside, of course, from a good report
on the other vital organs. A nearly normal balance in the hemo-
globin, red cell and lymphocyte count is of greatest importance in
this operation since the flaps are stiff and rigid and the blood supply
not nearly so adequate as in the soft palate and the lip. We have
found by sufficient experience that any child with a high lympho-
cyte count is a dangerous risk and subject to severe physiological
reactions.

One hour before operation the patient is given a hypnotic, usually
nembutal ; no atropine or narcotic.
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Ether-oxygen vapor is the preferred anesthetic except in adults
or large children, when the anesthetist may change this routine.

We prefer the Brophy mouth gag with ether tube attached as
modified and made by Mueller. Instead of the bright nickel-plated
ones, we have had them made of black nickel plate on the outside
to reduce the glare. The inside is bright nickel for reflection within
the mouth.

A No. 1 plain catgut suture is placed through the tip of the
tongue for retraction.

The operation is begun by an incision along the extent of the
cleft border where the oral and nasal mucous membranes join. This
is done with the MacKenty half-circle knife. The elevation of the
soft tissues and periosteum of the hard palate from the horizontal
plates of the superior maxillary bone and the palatine bone is begun
and continued with Brophy elevators. Some of these we have
changed to suit our own personal likes. This must be carefully done.
In many instances there are deep crevices in the soft tissues of the
hard palate caused by deep attachment to the highly deflected
horizontal plate. Tearing or mutilation of the apex of this crevice
produces subsequent fibrosis in the newly formed palate. We make
no attempt to fracture and include the horizontal bony plate in
the palatal flaps as some operators do. We feel that the reattach-
ment of the flaps to the plates and the subsequent contraction of
the flaps bring these plates to a good position. The detachment of
the flap extends toward the alveolar process, as far as necessary
in each individual instance to secure good approximation.

Incisions along the lateral borders of the palate are never made
unless necessary to secure adequate approximation of the medial
borders of the cleft. Occasionally this step is necessary but only in
a wide bilateral cleft of the hard palate and in some wide single
ones. We feel that this, as a routine procedure, is not at all neces-
sary and is to be condemned. The chief purpose of this paper is to
establish this fact and encourage operators who begin the eleva-
tion of the flaps from the area of the alveolar arch instead of from
the borders of the cleft to reconsider the Brophy technique.
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The next step is the detachment of the hard and soft palate from
the horizontal plates of the palate bones. This step again requires
care not to rupture the oral surface and not, if possible, to break
structures emerging from the posterior palatine canal. There is
an excellent illustration by New on page 139 of Brophy’s® book,
“Cleft Lip and Palate”.

A description of the muscle attachment and important muscles
is given by Brophy: “The muscles concerned in this attachment
and the subsequent contractions on the suture line of the closed
velum or soft palate are: Commencing with the mesial line, one
can dissect out the attachment of five muscles, each of which is, of
course, duplicated on the opposite side and each of which has such
relations to a mesial line that in case of cleft or split, it serves more
or less to draw the parts posterolaterally. These muscles, mentioned
in order of their significance to such lateral displacement, and
consequently, in their relation to the operation of staphylorrhaphy,
are the tensor palati, palato-glossus, levator palati, palato-pharyn- .
geus and azygos uvulae. Of all of these structures the tensor palati
plays the most important part and it is, therefore, entitled to the
first consideration. The muscle arises from the scaphoid fossa, at
the root of the internal pterygoid plate, from the anterior surface
of the Eustachian tube and from the spinus process of the sphenoid
bone. If the student carry his finger in his own mouth back to the
wisdom tooth of the superior jaw and let it drop over and back of
this organ, it will fall on the tuberosity of the maxillary bone; carry
it about half an inch farther back and it will come to a second
prominence; this is the hamular process of the pterygoid plate of
the sphenoid bone. The tensor ‘palati muscle descends from the
origin of which we have just informed ourselves, and meeting this
hamular process, it winds, as a tendon, around it and then by a
fan-like expansion spreads itself into the substance of the soft
palate. Its action is evident: it expands the palate laterally and
dilates the pharyngeal orifice of the Kustachian tube.”

Next the entire border of each cleft is pared sufficiently to secure
good approximation without tension and an adequate surface for
good blood supply.
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Next, two pilot sutures of No. 1 moistened plain catgut are in-
troduced through the body of the soft palate. These are to draw
through each body of the cleft muscular soft palate No. 20 gauge
silver wire and to be united over lead plates as stay sutures to over-
come the contraction of muscles which will inevitably tear out
the suture line. You will note that the only areas for fibrosis in
the muscle body is a perforation for a 20-gauge silver wire. No
lateral incisions and no section of the muscle have been done.
Neither have any wide incisions around the periphery of the soft
palate been done. The abstinence from these procedures reduces
fibrosis and contraction, which can be very extensive.

The cleft borders are then approximated. Suture material is
horsehair and steel or tantalum wire, usually both. The posterior
or nasopharyngeal mucosa is closed with horsehair up to the attach-
. ment to the aponeurosis. Lastly, when the entire palate cleft has
been closed, the silver stay wires are united over the plates, and
no tension is put on these sutures with the intention of drawing
the cleft borders together as this will result in necrosis.

This procedure, when it can be followed out, gives good speech
and a nearly normal-looking palate. The functional success of any
cleft palate technique should be evaluated when the patient has
attained full growth and not six months after operation.

Postoperative care is given. It will be noticed that these orders,
as well as the preoperative orders, apply to all cleft lip and palate
patients.

PosTOPERATIVE ORDERS

(For babies and children—special orders for adults.)
Upon the patient’s return from the operating room:

1. See that the patient has dry clothing; wrap him in a dry
warm sheet and a warm blanket and use hot water bottles. Have A
WARM BED. Do not chill the patient in changing his garments or
wrappings. Put on wrist cuffs or restrain hands AT oNcE.

2. Watch respiration, i.e,, see that the patient has easy free
breathing especially if he had had a cleft palate operation. Call
the interne if necessary.
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3. Give saline glucose, by clysis or intravenously, with ascorbic
acid (100 mg. for babies and from 500 to 1000 mg. for adults).
Adrenal cortex is given and repeated if needed.

4. See that freshly prepared 6% solution of sterile glucose is
ready when the patient is returned from the operating room.
Have ready a sterile bottle (2-4 oz.), with sterile rubber covered
medicine dropper tip, in hot water container for glucose solution.
When the patient reacts and can swallow, give glucose solution
(warm) carefully p.r.n., ad lib. by mouth to quiet and for 12 hours
thereafter.

5. Feeding is to be ordered by the pediatrician. Have orders and
formula established Berore the operation.

6. If the patient shows signs of shock or unnatural postoperative
reactions, call the interne and surgeon. DO NOT WAIT.

—

(. If the patient is not quieted by glucose and is unusually rest-
less and crying, give codein by hypodermic (by the interne’s orders)
for three doses. After that, the needed dose may be repeated
every four hours if required. Never give any narcotic until the
effect of the anesthetic has passed off completely. If it has been
found by test dose of hypnotic that the patient reacts favorably
to a hypnotic, use this in repeat doses in preference to codein or
other narcotic. However, codein may be necessary if a hypnotic
will not be retained. :

8. After each feeding (formula) give sterile water to cleanse
the mouth. The liquid formula should be started in part 24 hours
after operation ; sterile glucose solution should be given up to that
time. Rapidly increase to full liquid formula.

9. Give an enema the night of operation day. After that give
a daily enema unless or until bowel movement is normal. Much
must be left here to the discretion of the carefully observant pedi-
atric nurse in charge. Sufficient cleansing is to be done but not
overdone.

10. Ask the surgeon about postoperative treatment of wounds.

11. Watch that relatives do not feed the patient.
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12. Newver give solid food or semi-solid food until so ordered by
the surgeon.

13. Removal of sutures: The nurse in charge is to ask the sur-
geon about this soon after the operation.

Lip: Superficial skin sutures should be removed on the
fourth day—by the interne or pediatric nurse in charge but
never by a student nurse. Ijeep sutures are to be removed
later. All sutures should be out in ten days.

Palate: Suture removal is to be directed by the surgeon.
If plates are in, watch closely from three days after opera-
tion that they are not too tight (indicated by swelling of
the tissue).

Any lip suture, loose or superficial, should be removed when not
supporting tissue closure. Also, any suture which seems to be
promoting infection should be removed and the surgeon notified.

Palate sutures showing white or necrotic areas should be re-
ported to the surgeon.

14. Notification of relatives: Permission of relatives of patients,
private and State Welfare Department, must be obtained in writing.
An understanding between the nurse in charge and relatives must
be in effect. A baby may not be in condition on the day set for
operation but may be two days later. She must arrange the notifi-
cation and have permission to operate when the patient is in con-
dition.

15. The lip bridge in cleft lip operations remains in position for
eight days; it must be tight and adjusted daily. The lip bridge is
to be removed only on order of the surgeon.

16. Postoperative sedatives are to be given just as preoperative.
Hypnotics are preferred, but if not feasible to administer, give
codein or other narcotics on order. 1 do not want an infant or
older child to have an unnecessary restless or excited postoperative
period. Some are in pain, some nervous, some frightened and home-
sick—some are spoiled; be as sure as you can of the condition.
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17. Thyroid medication, if prescribed before operation, is to be
continued, but with the surgeon’s attention called to it.

18. 1If at any time the condition of the patient does not “seem
good” to the pediatric nurse experienced in the care of general
surgical as well as cleft palate and lip patients, she is to call the
surgeon in charge.

150 EasT BROAD STREET.
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DISCUSSION

Dr. W. B. Davis: All of us who have had considerable experience
in cleft palate surgery have the same objects in view, namely, com-
plete closure of the clefts, securing palates of good length, with best
possible muscle action and good function in speech and deglutition.
Yet the methods of operation preferred in different clinics often
show wide variations. Doctor Beatty discussed in his paper only
those clefts of the palate which extend no further anteriorly than
to the premaxilla. His preoperative care and studies are important.
In addition I would suggest being sure that the child is free from
sinus infection. We believe the optimum time for palate repair
is somewhere between the fifteenth and twenty-second months, al-
ways selecting a time when the patient is in good general condition.
We prefer using osteoplastic flaps, rather than mucoperiosteal, and
our operations are all done in two stages, at eight or ten day in-
tervals between the two steps. The advantages are that a child
stands two short operations better than one longer one, and that
during the several days interval the collateral circulation in the
flaps has increased to a degree which makes complete primary union
more certain.

Dr. THOMAS E. CarRMODY : Relative to Dr. Beatty’s remarks con-
cerning thymus pictures, we feel that it is safer to make them—at
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least up to two years. We find very few enlarged thymus glands
after the second year.

We formerly tried to sterilize all the food and dropped some
antiseptics in the nose. We found that neither was worth while.
Intravenous glucose for five or six days has given better results.
We try to do these operations as early as is feasible.

We have found maxillary infection as well as the ethmoid infec-
tion mentioned by Dr. Davis.

This is the type of plastic surgery which the otolaryngologist
should be able to do. I believe that it is coming into our field more
and more.

Dr. FraNcis Leberer, Chicago, Ill. (by invitation): While this
may be a controversial matter with regard to the technique involved,
because each time you hear a discussion of the subject the essayists
and the discussers seem to differ a bit, there is one field of which
we should be particularly cognizant in our cleft palate work and that
is speech. I don’t know how many laryngologists do oral surgery but
from their standpoint it is of the utmost importance that they keep
the matter of speech in mind.

Dr. Davis mentioned that the results in speech are good. Those
are not spontaneous results. I have heard it said by men of the
University of Wisconsin, who have an excellent state program—and
one might also mention that Pennsylvania has an excellent program
for cleft palate cases—that only 30 per cent of the success of the
cleft palate case can be ascribed to surgery, that 70 per cent is due
to the speech training of these youngsters. Therefore it is perhaps
important that one recognize the psycho-social aspects, the import-
ance of the prosthetic technician and the importance of the speech
training. It is not so important therefore that one achieve the
closure of the palate and have the patient incapacitated for speech,
but it is very important that one follow up these cases with speech
correction and training.

Dr. H. G. Bearry (Closing) : I agree with the Doctor regarding
speech. That is why we select the age we mentioned for operation,
12 to 14 months, before the child begins to talk. If the child is
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allowed to go five or six years and learns to talk with his cleft
palate he builds up imperfect speech memories and ideas in his

centers and he has to learn to talk all over again when his palate
is closed.

Speech training is important but if the patient has a short, soft

palate, attached higher on the one side than the other, he will have
imperfect speech.



THE DANGER OF UNRECOGNIZED ANOXIA IN
LARYNGOLOGY

THOMAS C. GALLOWAY, M. D.

EVANSTON, ILLINOIS

While in general the academic and theoretical aspects of oxygen
want are well known, it does not seem equally true that the import-
ance and serious implications of anoxia are always appreciated,
especially under the stress of emergency. This discussion is in-
tended to show that some degree of anoxia frequently is unsuspected
and untreated in conditions which the laryngologist sees or ought to
see; to indicate that even brief periods of hypoxia or anoxia may
cause serious damage; to point out some conditions responsible for
anoxia; to review the signs and symptoms which may indicate its
development; and to present measures for its prevention and treat-
ment. Usually, however, it will be sufficient to recognize the con-
dition and diagnose its cause for the right course to be followed.

It has been difficult to establish the true histologic picture of
damage from anoxia because the most notable injury is to brain
tissue and such changes occur as well with other acute circulatory
and degenerate disturbances. Also anoxia is usually associated in
the human with other grave conditions such as anesthetic depres-
sion and septic, degenerative or circulatory diease. In addition
it requires a survival time of from 24 to 48 hours for demonstrable
changes to develop in brain tissue after injury. Agonal and post-
mortem changes in this tissue, too, are hard to prevent or estimate.

Windle! recently has given a clear-cut demonstration of the effects
of oxygen want in guinea pig embryos at term. The uterine circu-
lation was interrupted until asphyxia occurred, the animals re-
suscitated, allowed to survive and later killed with the tissue fixed
in situ. Although it is accepted that brain tissue of young animals
is less sensitive than that of adults, all animals in whom the cir-
culation was interrupted for eight minutes or more showed neur-
ologic symptoms and pathologic changes. The symptoms included
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incoordination, ataxia, spasticity, tremors, convulsive seizures,
diminished learning ability and even decerebrate states. Histolog-
ically, in 65 per cent of the animals there occurred edema, chromat-
olysis, necrosis, capillary hemorrhages, glial proliferation and loss
of brain cells with changes varying from slight atrophy to marked
sclerosis.

Morrison? has recently demonstrated similar profound changes in
the brains of dogs and guinea pigs subjected to repeated short
periods of anoxia. The critical level seemed to be a reduction from
the normal 20, to 12 or 13 volumes per cent of oxygen in inspired
air with repeated exposures of 25 minutes, although for greater
degrees of anoxia the time of dangerous exposure seemed to be
correspondingly lessened. He found in the monkey that a single
exposure to a simulated altitude of 32,000 feet for 25 minutes was
capable of producing extensive laminar necrosis of the cortex.

Frank necrosis occurred usually only after episodes of anoxia
sufficiently severe to produce cessation of respiration. The frontal
lobe was most often involved, the temporal lobe least often. The
cerebellum was more frequently involved than the basal ganglia and
the medulla least. These experiments and many others®* from the
laboratory show definitely the grave and lasting effects of even
short periods of anoxia of as little as three to five minutes.

Yet these do probably not represent the extreme picture since it
is very difficult to exclude such reservoirs of oxygen supply as the
placenta and the lungs, as in Windle’s experiments, or to completely
exclude cerebral circulation through collaterals even after ligation
of the carotid and vertebral arteries.

In clinical conditions, it has been somewhat difficult to estab-
lish the picture of anoxia. The studies by Courville’ of material
obtained after death from nitrous oxide anesthesia are classical and
his conclusions that these represent the effects of anoxia are quite
generally accepted. He lists such changes as sclerosis of scattered
pyramidal cells, patchy necrosis, degeneration of limited portions
of the cortex and lesions in the lenticular nucleus. Degenerated
areas tend to become confluent and to form necrosis of the various
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laminae. It is to be remembered that only when the patient sur-
vived a sufficient time, usually 24 to 48 hours, are histological
changes found, and in the more fulminating cases these were not
demonstrable. He believes irreversible changes may occur after
three to eight minutes.

Many authors have shown similar changes, as for instance
Schreiber® in asphyxia neonatorum, Hartman” in surgical condi-
tions. It is not beyond controversy that the effects of carbon mon-
oxide poisoning are due solely to oxygen want so the many reports
on this digease are not cited.

The data so far presented are related to gross laboratory and
clinical demonstrations. But it is hardly to be doubted that in
patients surviving, there are important changes besides those
effecting immediate circulatory collapse and general depression.
Courville® lists among sequelae of oxygen want, twitchings, con-
vulsions, even decerebrate rigidity, residuals of Parkinsonism,
emotional flattening or psychic aberrations. He believes that the
condition of many patients in hospitals for the feeble-minded or
the insane should be classed as postanesthetic states due to anoxia.

McClure® reports the case of a brilliant girl who had led her
college class, but after nitrous oxide anesthesia for dental extrac-
tion, was forced to leave school because she could not keep up in
her school work. I have seen rather marked emotional changes
after bulbar poliomyelitis in patients who suffered serious periods
of anoxia.

Thorner and Lewy!® believed that even one single period of anoxia
of 60 seconds duration leaves distinct evidence of morphologic
changes and that no prolonged period of oxygen want will leave
the brain totally unscathed.

Barach!'! concludes that anoxia in nitrous oxide anesthesia has
produced death from anoxia, psychosis from permanent brain dam-
age, personality changes, and impairment of circulatory and respir-
atory function which may contribute to atelectasis, edema or cardiac
failure. (He does not, however, condemn this anesthetic if prop-
erly given.)
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An editorial in the Journal of the American Medical Association
states that asphyxia of even short duration must be regarded as
“a grave hazard to the great majority of persons.”!2

It does not seem necessary to go further in the great mass of
available evidence to prove that oxygen want even for short periods
and perhaps of mild degree may be serious. I shall attempt, how-
ever, to point out some of the situations, frequently unsuspected,
in which it may devolve upon the laryngologist to recognize the
factor of anoxia and to aid in its correction before irreversible
changes have taken place.

Anoxia is usually classified after Barcroft and Peters and Van
Slyke,!® as follows:

1. Anoxic anoxia—resulting from defective oxygenation of the
blood in the lungs due to (a) low oxygen in the inspired air, as at
high altitude, (b) pulmonary abnormality, as obstruction, pneu-
monia, edema, atelectasis.

2. Anemic anoxia—resulting from insufficient means of oxygen
transport as in anemia or carbon monoxide poisoning.

3. Stagnant anoxia in which there is poor delivery although the
hemoglobin may be saturated—due to heart failure, obstruction of
venous return and shock.

4. Histotoxic anoxia—in which the cells are unable to utilize
oxygen, as in cyanide poisoning.

We are concerned chiefly with the anoxic type especially as it is
related to abnormalities of the respiratory tract.

The symptoms of anoxia are important to have in mind, especially
in dealing with conditions associated with similar manifestations.
Close analysis will disclose that in many of these it is the anoxia
itself which causes the disturbances which may have been ascribed
to sepsis, decompensation, shock, virus infection and the like.

Mental symptoms are early. As Barcroft points out, these may
resemble those of acute alcoholism and may vary with the patient’s
temperament and surroundings. There may even be preliminary
exhilaration and excessive confidence in faulty judgements, such as
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aviators had at high altitude. More common, however, are depres-
sion, confusion, disorientation, irrationality, unresponsiveness,
lethargy and finally coma. Antagonism and combativeness occur
often. This was found in a considerable perceﬁtage of my bulbar
poliomyelitis cases and has been important because it has made
necessary more active measures, such as tracheotomy, which could
have been avoided if the patient had cooperated in simple aspira-
tion. It was interesting in reviewing the nurses’ records of bulbar
poliomyelitis cases to find that confusion and irritability had been
frequently noted before respiratory difficulty was yet suspected.

Restlessness” is an important early symptom both because the
active patient increases his oxygen want and also because the un-
wary are too often tempted to attempt its relief by sedation which
may be followed by complete surrender by an overburdened respira-
tory mechanism.

Dyspnea is usually an early symptom but may not be recognized
easily in an exhausted patient or in one who has had sedatives.

Cyanosis may be a late symptom of oxygen need since it may not
occur while there is compensation by increased rate or depth of
respiration, and increased rate and stroke output of the heart. If
obstruction develops slowly, cyanosis may be a late sign and I be-
lieve that if severe cyanosis develops in acute tracheobronchitis of
less acute onset, we are liable to have overwaited the indication
for trachotomy. Cyanosis may be absent in anemia since it de-
pends on an absolute amount of reduced hemoglobin in the capil-
laries. Likewise, it may not appear in the presence of an uncom-
pensated carbon dioxide deficit in which condition, surface capil-
laries are constricted. Such a condition may occur after shallow
breathing in encephalitis, and possibly where there is much fluid
in the tracheobronchial tree. This may occur in the type of tracheo-
bronchitis described by Gittins™ which may have only a gray
cyanosis and few obstructive signs. This may be, however, simply
part of a shock picture.

The effect of anoxia upon the heart is apparently not so great as
that of the usually associated carbon dioxide excess.'®> There will
be frequently an early increase in rate and stroke output with later
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rise and finally serious disturbance of rhythm. It is to be remem-
bered that a rapid pulse of poor quality is a sign of imminent heart
failure which again may mean that we have waited too long to
intervene.

Bulbar poliomyelitis was one of the conditions which rather
rudely awakened me to the need of alertness in considering anoxia.
Perfunctory contact had led me to believe that the effects were, as
seems generally accepted, chiefly due to localization of the virus in
specific nerve nuclei. A group of interns had been rather fran-
tically trying to keep alive a patient with proven poliomyelitis who
had gone from confusion and disorientation to complete coma. An
alert supervisory nurse suggested that a laryngologist be called.
On seeing this patient, my first impression was that his depression
was due to virus infection or sepsis. As described in a previous
report,'® direct laryngoscopy disclosed that the pharynx, larynx and
trachea were filled with secretion and aspiration produced improve-
ment for a time. Eventually respiration ceased completely for an
estimated three minutes while a tracheotomy was done. Secretions
were aspirated, and artifical respiration was given until the patient
could be placed in a respirator. He was conscious in 45 minutes
and nearly normal mentally in two hours. It is hard to see how any
~other condition than anoxia could have produced a condition o
quickly correctable.

In a study of quite a number of cases of bulbar polioniyeliﬁs in
which the primary disturbance has been in the swallowing mechan-
ism with the flooding of the airway, it has seemed to me that anoxia
has been the chief trouble. IEven the disturbed rhythm, which was
held to be part of the central picture and was considered to make
these patients unsatisfactory candidates for the respirator, seemed
due to anoxic depression of the center combined with instinctive
or reflex resistance to drowning by aspirating secretion. On clear-
ing the airway of these patients most of them developed a fairly
good rhythm and did well in the respirator.

The reverse of the preceding experience occurred because I did
not myself appreciate the seriousness of even limited periods of
hypoxia. A young woman with bulbar poliomyelitis was doing well
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as long as the secretions were aspirated. She was found, however,
during a nursing shortage under the care of a relief student nurse,
badly blocked with secretion, cyanotic and unconscious, this con-
dition having occurred within a half hour. Aside from correcting
the immediate condition nothing further was done, as I had been
criticized for suggesting tracheotomy in such cases with the state-
ment which is probably true, that careful nursing, postural drain-
age and aspiration should make it unnecessary. In this patient
another half hour of serious interference with oxygen intake oc-
curred due to fluid accumulation. The patient sank into a pro-
found coma with dilated pupils and lost reflexes, apparently a true
decerebrate state from which she did not recover, although in the
respirator her heart continued to beat for two days longer.

This and several experiences brought me back to my original be-
lief that when the patient with bulbar poliomyelitis is not doing
well because of inability to get proper care, or uncooperativeness
which may itself be a result of anoxia, tracheotomy may be a life-
saving measure.

Any condition in itself depressing may make a patient unduly
sensitive to slight degrees of oxygen want and such patients must
be closely watched. Shock is likely to have associated with it a
stagnant anoxia due to pooling of the blood in the splanchnic area.'”
Not only may oxygen administration then be of value but it is
important that the airway be kept clear and the patient, especially
if unconscious, be placed in the best position to breathe easily.
Military surgeons report that unconscious, shocked casualties were
frequently greatly helped by turning the patients to the prone po-
sition with the face to the side.

A case in point was a young woman who had been shot through
the frontal lobes with explosive effect and had been unconscious for
eight days. The nurse reported that she was dying. She was found
with a thready pulse and gasping shallow respiration, lying on her
back with sagging jaw and tongue. Although she was in an ap-
parently terminal state, slight retraction suggested respiratory ob-
struction. A bronchoscope was hastily passed, considerable thick
mucus aspirated, oxygen given, the patient placed in the half prone
position and she lived to become a fairly normal individual.
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I have written of anoxia in tracheobronchitis and respiratory
obstruction considered chiefly in terms of terminal asphyxia. It
should rather have been pictured like a wolf at the heels of a wound-
ed animal, nagging, harrying and tiring until it closes in on its
weary prey in one final cruel slashing attack. From the moment
in respiratory obstruction that any degree of oxygen want develops,
it begins to operate adversely and unless relieved it may be largely
responsible for an unfavorable outcome. It produces restlessness
with further activity and increased oxygen consumption. It and
its accompanying carbon dioxide accumulation lead to increased
respiratory effort, increased negative thoracic pressure, increased
congestion, exudate and even capillary hemorrhage, increased lymph
flow and increased capillary permeability, shown by Drinker!® to
follow anoxia. This exudate leads to still further blocking of the
bronchioles and the lung bed, with perhaps atelectasis and em-
physema and deepening oxygen want. There is evidence also that
vasomotor tone is seriously impaired by depression of function of
the suprarenal glands by anoxia.

By now the respiratory center is depressed, the heart and the
respiratory muscle cease to function efficiently due to oxygen need
and the fight nears its end. In this as in many other conditions as-
sociated with anoxia, the physio-pathology must be visualized al-
most from the outset if it is not to become irreversible or leave tragic
sequelae. Oxygen administration and other measures will relieve
most cases of tracheobronchitis and respiratory obstruction but no
undue complacency should, in progressive cases, delay the certain
and relatively safe relief by tracheotomy.

Anesthetic misadventures are perhaps the field where anoxia
plays the greatest role and Courville® believes that accepted figures
of mortality and morbidity for nitrous oxide are wrong and he has
reported nine deaths and other serious accidents he believed due
to anoxia from this agent. He! has reported also serious sequelae
from ether which he considers the simplest and safest of anes-
thetics. Waters?® recent statistics, although they do not separate
anesthetic deaths from other operative and immediate postoperative
causes, suggest a much higher figure for such accidents than those
usually given.
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The modern trained anesthesiologist is alive to the hazards of
anoxia and has given much thought to the problem and its prophy-
laxis, so that it would be presumptious to discuss at any length this
phase of the subject.

A question may be raised, however, whether there may not at
times be undue confidence in procedures which, though having much
greater potentialities, must yet be used with greater alertness and
discrimination. The normal respiratory apparatus with its ac-
curate nervous, chemical and reflex control is not likely to have a
perfect mechanical substitute.

Some matters for serious consideration are: the heavy levels of
premedication with morphine, scopolamine and barbiturates often
advised before general anesthesia; the use of curare, unless quite
essential as in some chest surgery, with its paralysis of the volun-
tary muscles and a loss of some of the excursion desirable for good
circulation in the lung bed necessary to prevent congestion and
even atelectasis; the more or less irregular introduction, in fairly
large doses, of irremovable intravenous agents with laryngeal spasm
not always perfectly counteracted; the dependence at times on in-
tratracheal insufflation of oxygen without chest movement which
Comroe and Dripps?! believe seriously dangerous for longer than
15 minutes. I am not yet ready to forget the teachings of Chevalier
Jackson and St. Clair Thomson, that one must not dull for long
the cough and other protective mechanisms of involved air passages
by opiates or other drugs, though some anesthesiologists consider
us alarmists in this situation. The laryngologist in his own cases
at least can not delegate entire responsibility and must be alive
to the hazards of anoxia in anesthesia and know the counter meas-
ures. If he works in one of the smaller hospitals where he assumes
some of the responsibility, he may even gain some satisfaction in
cooperating with the efficient and pliable nurse anesthetist.

Jspecially since laryngological procedures usually involve the
airway it is his responsibility to see that it is clear during deep
anesthesia. In a patient on the dangerous edge of anoxia the ad-
ditional block of the tongue clumsily pressed into the pharynx or
the accumulation of blood or secretions may be very dangerous.
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One very interesting problem is the relationship of amoxia to
possible carbon dioxide deficit. In spite of the strong belief of
Haldane and others that this may be frequent there is still much
disagreement of physiologists on this subject. Grodins and Adler’s®?
experiments indicate to them that there is no deficiency in chemical
stimuli to the respiratory center “during the entire course of ob-
structive asphyxia.” Men like Barach? with considerable experi-
ence in inhalation therapy believe that carbon dioxide should
seldom be given in such cases.

Excessive elimination of carbon dioxide has been shown to occur
after forced breathing. Best and Taylor state that in certain
types of shallow breathing as in pneumonia, after breathing of
irritant gases, occasionally in encephalitis and even in severe anoxia
itself, by its depression of the respiratory center, there may be
dangerous loss of carbon dioxide. Thereby, they state there may be
induced “one of the gravest types of anoxemia since the cardio-
vascular system as well as suffering from oxygen want is seriously
affected by the excessive loss of carbondioxide .. . The acapnia
would also magnify the oxygen want of the tissues for the hemo-
globin gives up its oxygen less readily at low oxygen tensions.”

Negus? has reported a dramatic instance of carbon dioxide need
in his discussion of sudden death after successful tracheotomy.
His explanation was that after tracheotomy in a previously anoxic
patient with increased respiration the free carbon dioxide is quickly
blown off. ‘“The acid base ratio is upset, the percentage of carbon
dioxide present as carbonic acid is suddenly lowered, while that
fixed as carbonate remains stationary. The arterial blood has
become so alkaline that the respiratory center no longer receives
the necessary stimulation,” and respiration ceases. He advised, to
prevent this, very slow opening of the trachea or administration
of carbon dioxide. Some physiologists believe, however, that the
respiratory failure occurs because the respiratory reflex had been
previously maintained not by the action of carbon dioxide on the
medullary center, now out of commission, but by the effect of
anoxia on the chemoreceptors in the carotid area—and that this
stimulation is gone with sudden access of oxygen. Seevers calls a
similar condition developing after high carbon dioxide levels during
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anesthesia an uncompensated respiratory alkalosis. He states that
it takes as long for readjustment when the patient returns to
breathing air as it did to adjust originally to the high carbon
dioxide atmosphere.

A marked reduction of the carbon dioxide content of the venous
blood might give some indication of this state. An improvement as
judged by clinical signs and the patient’s feeling of relief on cautious
administration for a short time of 5% carbon dioxide in oxygen
would be another sign. This could more accurately be determined
by the finding of the pH and the carbon dioxide content of the
arterial blood. According to Gamble,?® knowing that the disturb-
ance was respiratory rather than metabolic, the relative carbon
dioxide excess or deficit could then be closely estimated.

It has been the intent of this discussion to make the reader
visualize the narrow margin between oxygen want and disaster.
It is hoped that it will help save some anesthetized patient on the
edge of dangerous anoxia from being throttled with sponge or instru-
ment; or a sufferer from bulbar poliomyelitis from drowning in
his own secretions; or another from struggling for air with half a
lung bed not functioning properly when that condition can be
relieved. And may the picture be so clear that even in states of
shock, exhaustion, cardiac failure or the like where stagnant anoxia
has already crippled the brain and the heart, there will not be per-
mitted the further shutting off of precious oxygen by poor position
or obstructed airway.

636 CHURCH STREET.
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DISCUSSION

Dr. Henry M. Goobyear: As we know today, there seems to be a
very definite relation between congenital cataract and measles
(rubella) occurring in the mother in early pregnancy. There also
seems to be a very definite relation between juvenile delinquency
and whooping cough which occurs in infants under two years of
age and, especially under one year of age.

We have in Cincinnati a very beautiful clinie, laboratory and
hospital for the study of delinquent children. In discussing anoxia
with the head of this department, he has told me on several oc-
casions that there is a definite relation between delinquency in
children and whooping cough. Definite irreversible degeneration
changes have been demonstrated in infants dying of whooping
cough. The role of anoxemia in the production of structural changes
in the brain is paramount.

I am very much concerned about a child that stops breathing
temporarily on the table during an operation for tonsils or adenoids.
Prolonged anoxia during resuscitation may do irreparable damage
to the brain cells.

Dr. Freperick T. Hicn: I think when we consider that the
important factor in surgical shock is really tissue anoxia, we must
realize this merits a lot of consideration.

I would like to call your attention to some recent experimental
work which has been done by Dr. Proger at the New Ingland Med-
ical Center, working with the respiratory enzyme Cytochrome C.
This is based on the well known physiological fact that the venous
blood returning to the heart contains a certain amount of oxygen
which is not made use of. By using Cytochrome C it is possible
to increase the tissue uptake of oxygen.

In working with rats, it was found that the survival time was
markedly increased even in severe degrees of anoxia such as 3 per
cent of oxygen. Working with humans it was found that the visual
disturbances of anoxia, the electrocardiographic changes, and the
electroencephalographic changes with anoxia can be prevented by
preliminary intravenous injection of Cytochrome €, and that certain
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of these states can be reversed by administering 60 or 70 mg. of
Cytochrome C.

It is derived from beef hearts and it is stable and non-toxie. It
has been used in cases of barbituric acid poisoning. I think it is
worth while and may offer something to us in the control of anoxia.

Dr. W. L. Snueson: 1 would like to make one suggestion with
regard to the anesthesiology department. At the John Gaston Hos-
pital in Memphis it has been suggested that the advisory super-
vision of it be by a committee from the staff and that the chairman
of this staff always be a laryngologist.

Dr. GorboN B. New: I would like to ask Dr. Galloway one ques-
tion about the group of polio cases in which he does a tracheotomy.
From my rather limited experience in this group, I am wondering
just what per cent of the patients in whom it was necessary to do
a tracheotomy, ultimately died of intercostal involvement rather
than tracheal obstruction.

Dr. DeForest C. Jarvis: If one is interested in mild degrees of
anoxia, another simple test which one may perform in order to
estimate if anoxia is present at the time of the test is to ask the
patient to hold the breath and to time this breath holding with a
stop watch. The normal time for holding the breath is 30 to 40
seconds which presupposes a sufficient amount of oxygen in the
body to carry on respiration in the tissues. You would be sur-
prised how many patients can hold the breath for only 10 to 25
seconds. That, however, can be built up with iron, iodine, or some
oxidizing agent up to 60 seconds. Another way in which mild
anoxia is suggested is by a subnormal temperature which can be
built up with oxidizing agents in one week’s time.

The relief of anoxia is best demonstrated in the anginal pain.
Dr. Weston Price has been all over the world studying primitive
people, studying dental conditions, and at one time came to see me
just after he had come from a trip to Peru where he studied in-
dividuals living high in the Andes Mountains. He told me he was
unable to go to that height but only up to a height of 12,000 feet.
However, he found the natives were living at an altitude of 16,000,
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and so he arranged to have some of the natives from the 16,000 feet
level come down in order that he could study their dental condition.
He found that each one of them was carrying a little bag. In that
bag he discovered was the seed of kelp. He asked where they got
the seed and was told they got it from the ocean. It took two
weeks to go to the ocean and two weeks to return. Centuries of
trial and error had determined that they were able to control the
anoxia of the heart by the use of kelp.

It is surprising how if one takes a five grain tablet of kelp, iron,
manganese and copper, the four best oxidizing metal agents the
anginal pain is relieved in one to four days when the anoxia of
the heart is relieved.

Dr. T. C. GaLLoway (Closing): I assume that Dr. Goodyear
meant to say, although I did not hear him say it, that the connec-
tion between whooping cough and deliquency is periodic anoxia.
That is a very important connection.

I was quite interested in Dr. Hill’s discussion about Cytochrome
O, which I have seen mentioned. I have had no experience with it.

(Slide) The respiratory difficulty in bulbar polio is described as
of three types: (1) the peripheral paralysis of the intercoastals and
the diaphragm, (2) disturbances of the respiratory center in rate
and rhythm, (3) the bulbar type in which the difficulty is in swal-
lowing. These of course may be combined.

In the second type disturbances of rate and rhythm are sup-
posedly due to involvement of the respiratory center. The dis-
turbances are, I think, due often to fluid with reflex and voluntary
interruption of respiration in an dattempt to prevent aspiration.

The third type is the true bulbar paralysis which interferes with
swallowing causing a collection of fluid. If such a patient is put
in to the respirator without providing for removal of secretions, he
will have that drawn into the lung bed with marked reflex and
semi-volitional resistance or the patient may then even drown in
his own secretions. Such patients can be well treated in a respira-
tor but only if secretion is kept removed.
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(Slide) What can trachetomy do in such cases? It can prevent
immediate asphixiation. It short circuits the airway around secre-
tion and permits aspiration and more certainly clears the lung bed
than any other method and may be life saving.. It is true that if
the patient is seen rather early and is cooperative, one can put him
face downward especially if a child, and so get good postural drain-
age. If one has a nasal catheter in place with continuous water
suction before much hypoxia develops it is very seldom necessary
to do a tracheotomy. The important thing is that even short periods
of anoxia must be prevented.

The stage of activity of bulbar polio is usually short and prac-
tically all of these cases unless they have had the extensive mye-
loencephalitic type recover their swallowing funection in five to
eight days, and when one has carried them by that stage they will
usually do very well. Some of them are associated also with inter-
coastal and diaphragmatic paralysis which may cause trouble much
longer.



SOME CAUSES OF HOARSENESS IN CHILDREN
FRANCIS W. WHITE, M.D.

NEW YORK, NEW YORK

One subject in laryngology that has not received sufficient atten-
tion is hoarseness, or other faulty voice conditions in pre-adolescents -
or young adolescents. We all seem to expect to hear the “cracked”
voice in boys and have a tendency to laugh it off, and to assume
that the lowering of the voice in girls is just part of the transition
phase. It is not fair to these children to take this attitude and it
is our duty to investigate these conditions, as many times there are
associated remedial causes which should be eliminated. Hoarseness,
nasality or denasality, inability to pronounce words, and slurring
of words in children has not been of major interest to laryngologists.
Appropriate treatment, plus intelligent instruction in voice im-
provement can frequently produce results which immeasurably im-
prove the lot of these little sufferers. The general practitioner strug-
gles along with such a case hoping the condition will be outgrown,
and in this hope he is often aided and abetted by members of the
child’s family. Later, depending upon the sensitivity to ridicule, an
inferiority complex of varying degree is developed, and the sufferer
may thereby be handicapped both economically and socially. If
pride in having a pleasant voice can be instilled in a child, instead
of allowing fear and a sense of inferiority to dominate because of
an unpleasant voice, then much can be done to aid our medical and
surgical treatment. It is only with concerted action that the multi-
tude of defective speech cases are discovered. This obtains in large
centers where a Department of Speech Improvement is part of the
public school system.

It is my privilege to be in close contact, in a voluntary capacity,
with the Department of Speech Improvement in New York City.
Over a period of many years, scores of school children were referred
to my clinic at the Manhattan Eye, Ear, and Throat Hospital. It
is interesting to note that about eight to ten per cent of the school
children in the elementary schools, and about eight per cent in the
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high schools suffer from speech defects. Of these defects, hoarse
voice is the most common. In general, more boys than girls are
affected, and among stutterers the proportion may be eight to one.
One survey of 50 stutterers showed that all but five were of superior
intelligence. Unfortunately, all cases of hoarseness are not laryn-
gologically examined, probably due to family neglect or lack of
interest. About 50 per cent of the cases are seen by Laryngologists.*

In examining the children at the Clinic a method was employed,
similar to the screening process recently used in general by the
Armed Forces. The object was to try and find some underlying
causes for the speech disorders and eliminate such pupils while
handicapped by remedial conditions, from taking part in group in-
struction. Not only was the time of the children and the instructor
conserved, but the procedure also lessened the possibility of dis-
rupting the morale of other class members who were not held back
by similar handicaps. After some experience, the following syllabus
was evolved to expedite the examinations by suggesting the ground
to be covered. :

Age: Instability of nervous system first manifesting itself at
puberty.

Onset: Date and mode.
Corrective measures taken :

History of infectious diseases, trauma, psychic shock. A com-
plete family history especially concerning neuroses.

Inciting causes: Congenital anomalies—malformations of larynx,
cartilage, muscles, choanae, jaws, innervation, cleft pal-
ate, harelip, tongue-tie.

Environment :

Inflammations: Primary and secondary.
Mechanical obstructions:

Hearing difficulties: Unilateral or bilateral.

*Data in personal communication from Dr. Letitia Raubicheck, Director
of Speech Improvement, Board of Education, New York City.
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This was a comprehensive guide which could easily be expanded
to individual needs to include laboratory tests, direct laryngoscopy,
and bronchoscopy. At times, collaboration between the laryn-
gologist, neurologist, ophthalmologist, and dentist was necessary to
complete the diagnostic picture.

The ages ranged from 7 to 18 years, with an average of 14 years.
This span of life is an important epoch, as development both phys-
ical and mental should be normally progressive and at times,
rapid. It is the period of greatest sensitivity, and psychic shocks
and unfavorable impressions are carried over into adult life, acting
as a cause of introspection. It is during these years that the in-
fectious diseases of childhood are prevalent and may act as added
causes as paralysis following diphtheria, at times so mild it is not
even considered. Chorea takes its toll.

Patients with congenital causes, such as cleft palate and harelip,
were not referred to this Clinic. No case of an abnormally small
larynx was seen, and extraordinarily, not one case of papilloma
was seen. Only one case of tongue-tie was noted. Malocclusions re-
quired the attention of the dentist. Of the other congenital causes,
the unusual case histories of four patients are of interest.

REPORT OF CASES

A girl, 14 years of age, was referred to the Clinic with the following
history. Three years before she had suffered a febrile attack that
kept her in bed for one week. She was not ill enough to have medical
attention. A year later, she complained of increasing hoarseness.
An indirect laryngoscopy revealed a left abductor paralysis. She
was referred to the Bronchoscopic Clinic where this diagnosis was
confirmed, but no cause for the condition was discovered. All lab-
oratory tests, including x-ray studies and fluoroscopy, were reported
negative. She was referred to a neurological clinic in her own
neighborhood (Queens General Hospital) and there, a diagnosis of
possible postmyelitic paralysis was made. Later, she was admitted
to the Neurological Institute for a complete study. The diagnosis
was agenesis of the left vagus.
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Two pititul cases of congenital stenosis of the larynx were seen
in siblings: a 16-year-old girl and a 14-year-old boy. They were
referred to the Clinic for diagnosis and treatment. The girl’s his-
tory was that at the age of seven weeks a tracheotomy was per-
formed for a congenital web of the larynx. The boy had a similar
condition and a similar operation was performed at the age of one
week. In each case, it was impossible to examine them without
the use of local anesthesia, and even then, only much deformed
larynges without definite landmarks could be seen. The web in the
girl’s larynx occupied most of the anterior part. In the boy’s
larynx, only a small opening in the posterior part could be seen in
the neighborhood of the arytenoids. The patients were referred to
the Bronchoscopic Clinic, but not much more could be learned about
their condition. Unfortunately, there was very little cooperation on
the part of the patients even though a representative from their
school tried very hard to induce them to allow us to proceed with
treatments. The last time I saw the girl was in the spring of 1945
when she was 18 years old. She was very much depressed. She had
girl friends but no boy friends because of her “terrible” voice. Both
patients were referred to Dr. Louis Clerf! at this time, as he had
operated upon them, as noted above, and reported their case his-
tories.

The fourth case history is that of a 15-year-old girl who came to
the Clinic complaining of voice trouble: inability to phonate prop-
erly and a very hoarse voice. There was no demonstrable thyroid
¢land in the neck, but one was present on the base of the tongue.
Because of its size, it acted mechanically on the larynx impeding
its normal action and entirely obstructing the view into the larynx,
so that only a very small portion of each arytenoid could be seen
upon forced phonation. It was deemed advisable to try to shrink
the mass in the region of the epiglottis by means of radium. She
was referred to the Radium Clinic for treatment but, unfortunately,
this made matters worse. Then electrocoagulation was tried, and
three or four small areas in proximity to the epiglottis were coagu-
lated. This procedure was carried out every two weeks for twelve
treatments and at the same time thyroid extract was given by
mouth. The gland in the region of the epiglottis was gradually
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reduced in size and the voice became clearer. The cords and the
arytenoids became progressively easier to see, and the parts natur-
ally involved in speech moved freely upon the slightest effort at
phonation. The larynx became normal in color. The patient was
under observation for two years, and during this time she grew
taller with a proportionate increase in the size of the larynx. She
was happy with the result when last seen, because her voice was
clear and strong. Numerous other cases of goiter were observed
but they were of the pretracheal type and also acted mechanically.
In some cases, there seemed to be a sort of paresis of the epiglottis
in which it quivered but had no definite motion. In a few instances,
the epiglottis would flap back against the posterior wall of the
pharynx en masse or, possibly, just the tip would do so during
phonation. In all such cases medical treatment was supplemented
by local laryngeal treatments as indicated.

One of the most important factors after obtaining a history—
including age and evaluating the presence of an anomaly—is en-
vironment. Age and environment are naturally entwined as young
children do not have much to say as to where they shall dwell. In
other words, if the neighborhood is in proximity to an elevated
railway and there is much trucking or other vehicular traffic in
the streets, it is not only a noisy neighborhood but a dusty one as
well. In any event, irrespective of the source of the noise and dust,
a child able to play in the street is not only going to be seen but is
going to be heard, and that by yelling and screaming. Thus, more
insult is added to an already overworked larynx. Home environ-
ment is also of importance. A sensitive child exposed to unhappy
surroundings is at a great disadvantage in trying to become ad-
justed during the pre- or mutational stage. Most of the children
seen at the Clinic were of the nervous or emotional type and often
one or both parents were similarly affected.

The inflammatory reactions in the average case had the appear-
ance of the so-called “rheumatic larynx,” but pain was not a symp-
tom in any case. In all instances the true cords, but most char-
acteristically the arytenoids, were involved. They were red and
moved very sluggishly, due to the inflammation and the trauma
incident to excessive efforts to speak louder. Interarytenoid thick-
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ening was seen in only a few cases. Although most all of the cords
approximated comparatively well, they could not hold their position
except momentarily. “Head cold” was the most common complaint.
Catarrhal and suppurative sinusitis were frequently associated
conditions. The ever-present postnasal drip was in evidence and
the intra- and extralaryngeal structures were bathed in the dis-
charge. In the simple type of laryngitis, treatment was directed
to the condition itself, but in laryngitis due to other causes, the
larynx was treated concomitantly. The desire of the child to talk
above the laryngitis handicapped our efforts markedly. Not in-
frequently, children with a mild type of laryngitis stated they
could get along pretty well until suddenly called upon to recite or
answer questions. Due to emotion, plus the physical handicap of
laryngitis, they could not phonate and were “scared stiff” as they
expressed it because they knew they could not speak out loud under
such circumstances. In all instances, vocal rest was insisted upon
as far as possible, including the limiting or the elimination of
recitations in classrooms, gymnasium work, and the enlisting of the
cooperation of the members of the family at home.

Of the obstructive causes, tonsils and adenoids, with the presence
of a deviated septum, naturally predominated. There was often a
history of one or more tonsil and adenoid removals without bene-
ficial results. In fact, this history became so common that, when
given, instead of our examining the throat, a nasal examination was
immediately made to ascertain if the real cause was not a nasal
obstruction, possibly a deviated or markedly irregular nasal septum.
The thyroid gland was always investigated, especially in girls, and
in many instances it was found enlarged, causing pressure upon the
larynx. Naturally, proper treatment was instituted.

Hardness of hearing, either unilateral or bilateral, is a potent
factor in causing faulty speech. It is impossible to repeat correctly
what one does not hear distinctly. The requirement to have regular
and comprehensive hearing tests made in public schools is of in-
estimable help. A great responsibility lies with those of the teach-
ing profession who are in contact with children having speech de-
feets.



WHITE : HOARSENESS IN CHILDREN 63

Attention is being brought to the fact that all changes in the
voices of children are not to be classified as a part of the physiolog-
ical changes either before or during puberty. The lasting ill-effects
not only to the larynx but to the psyche of the person may be caused
by failure to thoroughly investigate laryngologically all young
persons suffering disagreeable changes in their voices. Much can
be done to improve the speaking voice by cooperation between the
laryngologist and the speech teacher.

An interesting aspect of this work has been the fact that so many
children of various ages and nationalities could be examined by the
indirect method of inspection. In other words, it can be done but
it does take quite a little patience and, I might say, a little dexterity.

471 PARK AVENUE.
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DISCUSSION

Dr. L. H. CLerr: Hoarseness among school children is not un-
common, and Dr. White is fortunate to be on the staff of an organ-
ization which examines these children. It is important that they
do have someone who knows laryngology and is sympathetic.

I have seen a number of these patients and the question con-
cerning the cause of the hoarseness arises. There usually always
is a cause although one may not see it at the first examination. One
can with patience and a moderate degree of dexterity examine the
larynx by mirror examination, as Dr. White has indicated. It may
be necessary to see the patient several times before the larynx is
visualized. If necessary direct examination may be required but
the laryngologist should make the differential diagnosis.

In my experience the most common cause of voice disturbances
in youngsters is what are called “screamer’s nodes”. There com-
monly is a history of much voice use or shouting and screaming
while playing baseball, football, etec. They might be considered as
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being equivalent to simple vocal nodules except they are larger and
may be associated with hyperplastic changes.

Treatment always constitutes a problem. They may be removed
but will recur unless the cause is removed.

I have been impressed that much can be done by discussing the
problems with the families, the teacher, and the patient. Many of
these children are very proud of their voices, even if they are a bit
husky, and if you can get them to visualize the importance of a good
voice and how absurd it is to be screaming and yelling they will
cooperate amazingly well, and fortunately for them, it will not be
necessary to remove the nodes.

I am greatly interested in this important field of preventive
medicine, and a good time to start is during school days.

Dr. Francis W. Waite (closing): The most discouraging ele-
ment in this work is the lack of cooperation on the part of the pa-
tient and members of the family.

The mother of the last patient I saw had but one question on her
mind, namely was the condition dangerous! I explained in simple
terms that the condition was not dangerous in so far as life was
concerned but it would be a serious handicap in after life if he had
opportunities for advancement but was retarded by a disagreeable
voice.

If the laryngologist and the speech teacher will cooperate much
can be done for these kind of cases.



APHONIA

CARL H. McCASKEY, M.D.

INDIANAPOLIS, INDIANA

Aphonia is defined as a loss of voice, but it is a loss of voice
which is not due to a central lesion. This discussion will be limited
to functional aphonia, or perhaps a better term would be psycho-
somatic aphonia. This type of aphonia has been, and is, more com-
monly referred to as hysterical aphonia. If the term hysterical
aphonia is used as the name of the disease, it will be well to set up
a basis whereby a better understanding of this syndrome can be
made.

It is necessary to examine the etiological factors in hysterical
aphonia. It is well to discuss the psychosomatic conception of
hysteria, of which aphonia is one of the multitude of symptoms,
hysteria being a mental disorder which is always due to emotional
causes and not to organic causes.

The manifestations of hysteria are myriad, and almost any organ,
or organ system, may be the site of these manifestations. When
the basic mechanism in hysteria is analyzed, some type of conversion
is most commonly found. By this it is meant that an emotional
problem is converted into a physical manifestation. The individual
is faced with a problem for which he is not able to find a satisfactory,
efficient, and acceptable solution at the moment. It may be that
the solution of the problem, if the individual acts in accordance
with recognized principles of social behavior, is distasteful, un-
pleasant, or actually dangerous. For this reason he hesitates to
do the difficult or unpleasant act demanded by the realities of the
situation, but he finds every other pathway of escape blocked be-
cause of criticism by society or by his own conscience. A simple
example of this is the soldier who is ordered to advance to a dan-
gerous position which is defended by enemy machine guns. He is

From the Department of Otorhinolaryngology, Indiana University School
of Medicine.
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forced to advance by his own conscience, by his concept of bravery
and soldierly behavior, by his own self-esteem and the conviction
that his comrades will hold him in disdain if he does not comply
with the order. On the other hand he is held back by the fear of
pain, mutilation or death which almost certainly will occur if he
follows the order to advance. He is thus caught between the ethical
concepts of courage, obedience to orders, and service to society
on one hand, and his own desires of self-preservation on the other
hand. The psychological and emotional conflicts become severe,
and it may be that he is unable to force himself either to advance
or to refrain from advancing. In this instance the psychological
dilemma is resolved by the conversion of the conflict into physical
symptoms; that is, paralysis of the legs, hysterical blindness, or
convulsions. Any one of these conversion manifestations is suf-
ficient to enable him to escape from the distasteful situation with-
out loss of prestige or personal esteem.

In ordinary life many individuals will be caught in a similar
conflict, and they may not be able to cope with the situation at
the moment. This emotional conflict will bring about a marked
emotional tension and intolerable anxiety. When this conflict be-
comes intolerable, the process of conversion with the production
of some physical symptom is both a symbolization of, and a solu-
tion to, the conflict which has been raging. The question then
arises as to which persons will adopt this mode of solving the
psychological dilemma.

Psychiatrists have found that individuals who have been badly
spoiled in childhood, individuals who are emotionally immature
and fundamentally childish in their attitude toward life, and sim-
ilar types of self-indulgent individuals will often utilize this method
of escape. It is frequently found among persons of a rather prim-
itive and somewhat childish make-up, but on the other hand it has
been noted among better integrated personality types under tre-
mendous emotional stress, such as war, sudden catastrophe, train
wrecks and other highly emotional experiences. More often, how-
ever, it is found in individuals who seem to have an insufficient
ability to meet the ordinary vicissitudes of modern life.
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I have mentioned before that the physical symptom is a symboli-
zation of, and a solution to, the conflict. This means that the
physical symptom is not chosen at random, but that an unconscious
selection has occurred and the physical symptom is carefully chosen
to fit the problem. A symptom is chosen which will evade the issue
at hand, such as a paralysis of the limbs, or a severe limp, as in the
case of the soldier who had been ordered to march in the front
line. It is also necessary that the symptom chosen will solve the
conflict in which the patient is placed. In the example of the soldier
the paralysis of the leg symbolizes his conflict over “walking to his
death” and at the same time removes the problem, because a para-
lyzed soldier obviously cannot march to the front. It must be em-
phasized, however, that this conversion and the production of phys-
ical symptomatology occurs unconsciously and that the patient is
not aware of the nature of his symptom or of the cause. He finds
himself possessing a physical symptom and does not realize why
he has developed this symptom or what it represents, but instead he
firmly believes he is suffering from some organic catastrophe. The
unconscious and unwitting development of the symptom by this
hysterical patient differentiates him from the malingerer who wil-
fully and purposefully simulates his symptom for the purpose of
deception to gain his own ends.

Hysterical, or conversion, aphonia represents a specialized form
of the previously mentioned mechanism. In this instance the indi-
vidual is unable to talk in a normal voice, or, if able to say a few
words, his voice soon dies away to a whisper. There are numerous
tests which otolaryngologists use to detect whether or not the pre-
senting symptomatology is organic or not, and they need not be
enumerated here. If the total situation of the patient is investi-
cated carefully, it will be found that the hysterical, or conversion,
aphonia in some way symbolizes the problem and offers a solution
to it. For example, a patient who consulted me with this type of
aphonia was dissatisfied with his lot in life, his marriage, and his
vocation. It was his obligation to go to the employer of a coal
mine and ask for a job, but he whispered almost triumphantly to his
family, “No one would hire a man to work in the mine who cannot
talk out loud to ask for a job, let alone talk and yell to the other
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miners.” He found that his aphonia would not enable him to ask
for work, and it would actually prevent him from working if he
had a job.

A middle-aged woman whispered to me of her antagonism and
hatred for her mother-in-law who lived with her and who, in spite
of the fact that she was very hard of hearing, wanted to carry on a
conversation all the time. Conversation with the mother-in-law
required shouting into an ear trumpet, and this usually brought
impatient, sarcastic or resentful rejoinders. The patient smiled
happily as she whispered that she had lost her voice. She had tried
to be a good daughter-in-law, and certainly no one could blame
her if she did not converse with the old lady all day long.

Mrs. M. consulted me for loss of voice. She had been ill for
several years having had many complaints. She had had a func-
tional aphonia for three years. After a tedious and painstaking
conference with her she finally admitted that by whispering she
received a great deal of sympathy which she had never received
before. She was induced to speak normally before leaving the con-
sultation room. She was then referred to a psychiatrist for further
handling of her case, and, as far as I know, she has never had a
recurrence.

Mr. C. R., a farmer, consulted me for a loss of voice. In the
history of his case it was discovered that he was worried because
his son was about to leave home to take up residence in another
state. After the patient’s voice was gone, except for a whisper,
his family sympathized with him and his son remained at home.
On gaining his confidence he admitted to me that this was true,
and by persuasion I convinced him that he could talk. Before
leaving the consultation room his voice was normal, and as far as
I know, it has remained so ever since.

Miss M., the daughter of the president of a normal school, con-
sulted me for the loss of voice which she had had over a period of
three months. It was found that her parents had forbidden her to
see a certain boy friend of whom she was very fond. She arose one
morning and could speak only in a whisper. This patient was
treated by using an astringent to her larynx. She uttered a con-
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siderable sound and was told that inasmuch as she had made a
sound she could talk, which she did. After two weeks she had
a recurrence, the same procedure was carried out and she recov-
ered her voice, and four weeks later she had another recurrence
with the same treatment and the same result. It was then decided
by the family to allow the girl to see her boy friend at weekly inter-
vals, and after that there was no recurrence of the whisper.

Mrs. D. could speak only in a whisper for three years, except for a
few short intervals when she had some local treatments to her
larynx. For a short time she would have a normal voice, but soon
would relapse into the whisper. It was discovered that her step-
son, whom she disliked, lived with the family. Upon further ques-
tioning it was found that when she did not talk, a great deal of
sympathy was expressed toward her, even by the stepson, but when
she had her normal voice she received no sympathy. It was de-
cided to have the stepson reside with other relatives. She was
persuaded that she could talk normally and she did so without any
local treatment. She turned out to be a psychiatric problem and
was referred to a psychiatrist for observation and study. To my
knowledge this patient never has had a recurrence.

Mrs. V. H. had a loss of voice for a period of one month. In dis-
cussing the condition with her I thought she was holding something
back and I asked her whether she had had a familial disturbance
of any kind. She burst into tears and told me that she thought her
husband was paying attention to another woman and since learning
of it she had lost her voice. I asked her to have her husband come
in to see me. During my interview with him I learned that he
was not philandering, whereupon I asked them to come in to see
me together. Mrs. H. admitted that since she had lost her voice
her husband had, she thought, been more attentive to her; therefore,
she had continued to talk in a whisper. After convincing her that
she was wrong in her surmise as to her husband, and that I was
sure she could speak in a normal tone, she did so, and continued
doing so. I have seen this patient from time to time and she seems
to be happy.

Mrs. J. A. had been unable to talk above a whisper for four
months when she consulted me. She had had this condition three
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times previously, each attack lasting from three to five days. She
gave a history of having had an appendectomy, some type of ovarian
operation, pyelitis which was worse during pregnancy, constipa-
tion, anosmia and many other minor illnesses. She was a poor
sleeper and was very neurotic. I could not elicit a history of a
familial disturbance of any kind. She did state that her family
and friends were sympathetic with her in the loss of her voice. I
told her I was sure they would be equally happy if she were able to
talk and she agreed that they would. I worked patiently with her
but could not get a sound by any suggestion that I could offer.
I finally resorted to a local treatment of tincture of chloride of
iron to her larynx. When this was applied, she made a very notice-
able sound, and I proceeded to follow this up by asking her to utter
words. Before she left the office, she was talking and has continued
doing so to the present time. I feel, however, that if T had un-
earthed the real cause I could have induced her to speak by treating
the case as an organic condition.

In each of these instances the aphonia was merely the presenting
symptom of a major emotional disturbance and represented the
only avenue of escape from a difficult dilemma. In this sense th%
larynx became the organ of conversion of the psychological problem
and was not itself the site of a pathological process.

This discussion will serve to indicate the therapeutic necessities
in the handling of such patients. The otolaryngologist would not
treat a patient for the general symptom of “cough” without ascer-
taining the cause of the cough and the basic underlying pathological
disturbance, and then attempting to eradicate it in its entirety.
Treatment directed only toward the aphonia may be successful in
restoring the voice by direct and often primitive attacks upon the
larynx. The removal of the symptom, however, leaves the patient
with unsolved conflicts, and these conflicts will soon be converted
into symptoms elsewhere in the body. Thus the aphonia becomes
converted into backache, anesthesia of an arm or any of the other
hysterical phenomena.

The treatment of functional, or conversion, aphonia must be
directed toward the basic emotional problem. A direct attack upon
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the larynx with astringent drugs, galvanic current, or other sug-
gested measures may bring temporary amelioration but may cause
the symptom to return at a later date or in a different form. The
patient is no longer open to an attack upon the emotional problem
because the otolaryngologist has, by his therapeutic procedures,
tacitly implied that a laryngeal disturbance which requires organic
treatment does actually exist. There can be no second chance then
for emotional therapy because the patient who is anxious to hold
on to his symptom then attacks the doctor with, “But if there was
no disease in my throat, why did you treat it?”

The treatment of these cases of aphonia can often be carried out
by an experienced, sympathetic and understanding otolaryngologist
who is willing to listen to the patient’s story and to help him un-
derstand the underlying factors which brought about his illness.
It is only by these means, and in difficult cases by calling in a com-
petent psychiatrist, that the otolaryngologist is able to reach the
ideal therapy, to treat the patient as a whole and in such a way
to restore health, happiness and efficiency to the total organism
rather than to remove the symptoms from a single organ.

SUMMARY

1. Aphonia is defined as loss of voice, but it is loss of voice
which is not due to a central lesion.

2. This type of aphonia may well be called conversion aphonia
because an emotional problem is converted into a physical mani-
festation.

3. This type of aphonia is a symptom, and as such should not

be treated locally.

4. An attempt should be made to find the emotional instability
and see that it is corrected. This is a safe method of solving the
problem.

5. A psychiatrist is a very able adjunct in a great many cases of
aphonia.

60S GUARANTY BUILDING.
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Dr. Rarpe A. FEntoN: I am very glad that Dr. McCaskey has
brought up this interesting and sometimes very puzzling subject.
He did not discuss the physical changes which sometimes actually
occur in a resting larynx, which has been given rest of this type
too long. There are actual physical changes.

Of course he and all of us recognize that for such physical changes
some type of stimulating treatment is sometimes a good thing. Too
much emphasis to the patient on the psychological angle, particu-
larly in young individuals, is sometimes not so desirable.

I am reminded of cases in past years, of novices in religious orders
who were sent by theirr superior, or brought in the hospital. They
had lost their voices because their “profession” was not sufficiently
warm-and complete. They were perhaps thoroughly secure in their
religious beliefs, and they had sought a way out in silence. Those
girls were taught to hum some hymn tune or something of that
sort with their mouths closed and we found out they had voices,
but they had other fixations which had to be taken care of by psycho-
logical means, and by the discipline which their order established.

The same holds with others who are not subjected to such rigid
discipline as these young ladies had undertaken. It seems to me
that we should, as otolaryngologists, carry on the psychological
treatment which these young people deserve; and we need not
necessarily send them to the psycho-analyst, who should be the
person to whom they go as of last resort.

Dr. E. M. SeyperL: I have seen quite a number of these patients
and thus far have had only one case in which it was impossible to
bring about normal speech without referring the patient to a psycho-
analyst. In my own practice recurrences have been quite rare after
the treatment which I shall describe. The diagnosis of this con-
dition is not difficult and has been amply covered by Dr. McCaskey.
My method of treatment is quite simple. I first make a complete
examination of the patient’s nose, throat, and larynx, and then
impress upon him that there are no pathological findings. I explain
to him that for some reason there is a short circuit between the
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higher centers of the brain, and the lower centers that have control of
vocal muscles, which prevents the normal action of his vocal cords.
Next I call his attention to the fact that his voice is pitched too
high, and that before he can again speak normally he must place
his voice in normal pitch. The next step is to ask him to cough,
which he usually does in a normal manner. I then very pointedly
call to his attention the fact that his cough was normal vocally.

Next I hum in such a manner that I produce a distinct vibration
in my upper maxilla. He is then asked to place his fingers on my
upper lip to feel this vibration. He is told to make the humming
sound in such a manner as to develop this vibration. Then I tell
him that I am going to hurt him slightly by pressing on his larynx
to help him bring back his voice. This is done chiefly to divert his
attention. Now I have him continue his humming. After a few
moments I have him sound the letter “M”, still in a humming man-
ner, and then gradually I have him add other letters and sounds,
e.g.: mo—do—so—go—etc. He is now asked to repeat simple
words, making certain that he constantly maintains a low pitch. -
Soon he is told that his voice has returned. He is observed for
several days. I stress constantly that he must maintain a low
pitch. By this simple method a complete restoration of normal
vocal processes is restored.

Dr. Frep Z. Havens: Dr. Seydell mentioned the high pitched
type of voice. It has been my fortune to see a number of these
patients. They are in the same category as those patients the reader
of the paper discussed, and their difficulty is on the same basis, but
the term ‘“aphonia” does not seem quite appropriate since these
patients do have a voice. For my own records I have used the ex-
pression “dysphonia (strained type of speech)”.

Dr. Gorpox F. HarxNESs: [ only rise to say that I have had oc-
casion to ask very many men as to the objective picture of functional
aphonia. T have been surprised at the number who do not seem to
know that picture.

Essentially as you look in the larynx there is always a bilateral
abduction. When you ask them to phonate the cords move inward
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bilaterally ; just before they get into the position of phonation they
relax.

It is to my mind absolutely a typical objective picture on which
you can make a positive diagnosis, and it seems to me that a great
many men do not seem to realize that we have a purely objective
type of diagnosis.

Dr. R. F. Marks, San Francisco (by invitation): In the Air
Force in combat we had some aphonias which occurred which I
thought might be of interest to you.

Over Bougainville we had one combat mission scheduled at 35,000
feet. . During that time we noticed over the “intercoms”, who used
the laryngeal type of “‘intercoms” for gunners and pilot that the
gunners would not hear at all when the pilot observed and an-
nounced that the Zeroes, the Japs were coming in. That was due
of course as you probably all know to changes in pressure. At
35,000 feet approximately we have one-fourth the air pressure and
over the “intercom” your voice would sound something like “huh,
huh”, the sound of heavy breathing. You were not able to hear
at all. We had to develop some other kind of communication. We
used a tick on the microphone by tapping with metal. By that
way we were able to communicate.

With the advent of the B-29 and our pressure chambers, we kept
our pressure approximately 8,000 feet when flying 30,000, so that
relieved that difficulty.

Dr. C. H. McCasgey (closing): I want to thank the doctors
very much for the way they entered into the discussion of this paper.

In the case histories, which I omitted reading, the same present-
ments will be found which will cover this type of so-called con-
version aphonia.

I, too, have tried various methods, as Dr. Seydell suggested, but
I could not sing quite as well as he did, so I had to use other
methods. Nevertheless, when cases are treated in that manner
they are being treated as a disease of one organ and not as a whole.
A great many of these patients do have a recurrence of aphonia;
in fact, I was surprised when I looked through the records to find
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such a large number of them. A great many of these people have
had familial problems which disturbed the psychological entity of
the family. If these patients can be made to understand that they
do not have anything wrong with the larynx, and can be assured
that they will continue speaking normally, they will not have a
recurrence, but if they are treated locally, many of them will have
a recurrence. As I pointed out in my paper, the problem as a
whole has to be solved.

Dr. Fenton stated that many students:in religious institutions
have this type of aphonia. I saw two sisters who were taking teach-
ers’ training in a school. They were dissatisfied with their lot and
they both took this avenue of escape to get away from the school.
Both of them admitted this was true and I finally had them talking
normally and returning to their school work.



ASSOCIATED PARALYSES OF THE LARYNX
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The paralyses of the larynx may be divided into three groups.
The largest is that of paralysis of the recurrent nerve as the only
neurological sign. The second is paralysis of the vocal cord as
merely one of many symptoms occurring in some of the systemic
nervous diseases. Multiple sclerosis, pseudobulbar paralysis, syringo-
bulbia, locomotor ataxia, the bulbar form of progressive muscular
atrophy, apoplexy and the bulbar type of acute poliomyelitis may
present at some stage a paralysis of the vocal cord as one of many
other findings. The smallest group in the associated paralyses of
the larynx with neurological symptoms from various combinations
of lesions in the last four cranial nerves. The associated paralyses
of the larynx may be classified as the laryngeal syndrome of the
medulla and the laryngeal syndrome of the jugular foramen. There
are several syndromes of the medulla in which the motor nerves
to the larynx are not involved. This classification includes the
eponymic syndromes from lesions in the medulla oblongata as well
as those at or near the jugular foramen.

Jackson! in 1864 reported a case showing homolateral paralyses
of half of the soft palate, half of the tongue with atrophy, of the
vocal cord and of the sternomastoid and trapezius muscles. The
laryngoscopic examination was made by Morell Mackenzie who
described a complete paralysis of. the vocal cord. Mackenzie* in
1880 reported on a patient who had been seen with Jackson
in 1868, with symptoms that now would be diagnosed as Tapia’s
syndrome. Mackenzie also differentiated between lesions in the
medulla oblongata and those at or near the jugular foramen. In
1886, Jackson® reported a series of cases one of which would now
be called the syndrome of the posterior inferior cerebellar artery.
It seems clear that for some 30 years the English laryngologists

From the Otolaryngological Department of Baylor Univerity College of
Medicine.
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recognized the associated paralyses of the larynx, understood the
etiology, located the lesion and regarded certain groups of symptoms
not as separate entities but merely as variations of essentially the
same condition. It is regrettable that this view did not persist.
Then the Germans and later the French individualized these groups
of symptoms almost into clinical entities as eponymic syndromes.
Avellis* reported the syndrome which bears his name in 1891,
Schmidt® in 1892, Tapia® in 1906, Vernet” in 1915, Collet® in 1915
and Villaret® in 1917. Since that time, the American Laryngologists
have tacitly refused to add any more eponymic syndromes to this
collection and so add further to the confusion already prevailing.

The incidence of the associated paralyses of the larynx is rare.
The consolidated reports on paralyses of the larynx by New and
Childrey,!® Suehs'' and Work!? total 734 cases, of which 30 were
the associated paralyses, or four per cent of the total. The laryn-
geal syndrome of the medulla occurred in 21 of these 30 cases, and
the syndrome of the jugular foramen in 9. However, the relative
incidence of the associated paralyses and the syndromes of the
medulla and jugular foramen varies considerably in the respective
reports. Thus it is apparent that if a clear picture is to be obtained
of the subject as a whole, reference must be made not to personal
experience but to the literature, unsatisfactory though this is.

The etiological factors in the laryngeal syndrome of the medulla
are infections and vascular disease. The most frequent infection
causing this syndrome is the bulbar type of acute poliomyelitis.
Syphilis is next in frequency and is regularly manifested as end-
arteritis of the arteries supplying the medulla, though a gumma
is sometimes present. Tuberculosis has occurred as a tuberculoma
of the nucleus ambiguus. Thrombosis of the arteries supplying the
medulla is statistically less frequent than lues, but such was not the
case in my limited experience. Vasoconstriction of the radicular
arteries to the motor nuclei must be added to thrombosis as a vas-
cular condition. Omne of my patients had a sudden onset with
paralysis of half of the soft palate, half of the tongue, an abductor
paralysis of the vocal cord and complete loss of voice. When ex-
amined seven hours later, the palate, tongue, vocal cord and voice
were normal. Vasoconstriction of the medullary arteries may be
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more frequent than is indicated by reports in the literature. Hema-
tobulbia occurs in extensive lesions and seems to be included
usually under the diagnosis of thrombosis.

The etiology of the laryngeal syndrome of the jugular foramen is
quite diverse. The chief cause is a neoplasm usually from the naso-
pharynx but occasionally from the tympanum. The next in order
of frequency is thrombophlebitis of the jugular bulb. Other factors
are abscess in the parapharyngeal space, tuberculosis of the cervical
glands, fracture of the base of the skull, and gunshot and stab
wounds.

The symptomatology of the associated paralyses of the larynx is
dependent upon the location and extent of the lesion in the medulla
oblongata, or at or near the jugular foramen. The medulla ob-
longata containing the nuclei of the last four cranial nerves, de-
cussation of the motor and sensory tracts and the paths of other
motor and sensory tracts is the switchboard and relay station of the
nervous system. The extension of a lesion in this area may occasion
many combinations of neurological and laryngeal symptoms. The
nucleus ambiguus is, of course, invariably affected in the laryngeal
syndrome of the medulla. For this nucleus contains, as it descends
through the medulla, the origins of the motor fibers of the IXth,
Xth and XIth cranial nerves in the order named. A lesion extend-
ing to successive levels of this nucleus causes a combination of
lower motor neuron or flaccid paralysis of the glossopharyngeal,
vagus and accessory nerves. To illustrate, a lesion in the lower part
of the nucleus ambiguus produces a unilateral flaccid paralysis of
the vocal cord; if it extends upward, half of the soft palate is para-
lyzed. But if it extends downward, torticollis or wry-neck is also
present. :

The upper motor neuron of the nucleus ambiguus is the corticobul-
bar tract which arises in the inferior precentral area of the cortex.
As a part of the corticobulbar tract is another tract, designated the
aberrant pyramidal by Dejerine in 1914, which descends through
the medulla in or near the medial lemniscus. The latter tracts at
successive levels usually have a bilateral or bridle decussation to
each nucleus ambiguus as shown in Fig. 1. Thus the vocal cords
usually have a bilateral cortical innervation as first demonstrated
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F1c. 1—Schema of bilateral cortical innervation of each nucleus embiguus.

by Krause in 1884 and since confirmed by many anatomists. A
lesion of one corticobulbar tract, marked “A” in the schema, usually
does not cause a unilateral paralysis of the vocal cord; but if suf-
ficiently large to involve both corticobulbar tracts may cause a
bilateral spastic paralysis of the voecal cords. This supranuclear
innervation of the nucleus ambiguus is not unique, for all other
pontinebulbar nuclei of cranial nerves to muscles which move bilat-
erally to perform their functions likewise have a bridle decussation.
The corticobulbar and aberrant pyramidal tracts are subject to
considerable individual variations. While the bridle decussation to
the nuclei ambigui usually occurs, it is by no means invariable.
Furstenberg!® has pointed out that a unilateral supranuclear lesion
may cause a unilateral spastic paralysis of the vocal cord. A uni-
lateral lesion of the vocal cord is presumptive evidence but hardly
positive proof that a supranuclear lesion does not exist. His clinical
experience thus confirms the anatomical dissections.

The relation of the nucleus ambiguus to the tracts and other
nuclei accounts for the wide diversity of symptoms encountered in
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(Modified after Ransom)

the syndrome of the medulla. The schematic outline of the location
of other nuclei and tracts usually involved in this syndrome is
shown in Figure 2. The blood supply of the medulla is derived
from the vetebral artery through its branches, the anterior spinal,
the posterior spinal and the posterior inferior cerebellar arteries,
and to a lesser extent from the basilar. The anterior spinal artery
through its central branches supplies the pyramid, the medial lem-
niscus, and the inferior olive, and its radicular branches accom-
pany the fibers of the cranial nerves to their nuclei. The posterior
spinal artery supplies the choroidal plexus and sends branches to
the nuclei near the floor of the fourth ventricle. The branches of
the posterior inferior cerebellar artery pass through the lateral wall
to supply the superficial and deeper tracts. The nucleus ambiguus
through the long and slender radicular arteries is more exposed to
vascular disorders and so is more frequently affected. The nuclei
on the floor of the fourth ventricle have a larger arterial supply
than any other area and so are less often involved. The anatomy
of the arterial supply is important clinically in locating the site
and extent of thrombosis and hematobulbia.

LARYNGEAL SYNDROME OF THE MEDULLA

The one constant symptom in the laryngeal syndrome of the
medulla is hoarseness. The onset is sudden. Additional symptoms
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appear as the lesion may extend from the nucleus ambiguus to
other nuclei and tracts. The voice may have a nasal tone, articula-
tion may be poor or aphonia may be present. The paralysis is
flaccid. An abductor paralysis is present and the affected vocal
cord may be fixed in the intermediate or even in the mediate po-
sition. The arytenoid may be tipped forward, lying slightly below
its fellow. On the other hand, the affected cord in the intermediate
position may on phonation approximate the midline slightly below
its fellow. The innervation of the interarytenoid muscle by a branch
of the recurrent nerve of the opposite side causes the adduction.
The laryngoscopic appearance is a paralysis of the superior and
inferior laryngeal nerve. Anesthesia of the affected vocal cord is
variable.

The degree of dysphagia varies from slight inconvenience to re-
gurgitation through the nose. Unilateral paralysis of the soft
palate, tongue and pharyngeal constrictors accounts for the dif-
ficulty in swallowing, but not for the regurgitation in some and its
absence in others. Imperatori* may have given the lead to the
explanation, for he seems to have been the first to report a spasm
of the cricopharyngeus muscle. This suggests a reflex action
analogous to a hyperactive knee-jerk.

EroNnyMIC SYNDROMES

The description of the eponymic syndromes™ beging with the
one in which the lesion affects only a part of the nucleus ambiguus.
The extension of the lesion is traced step by step until a large part
of the medulla is involved. To the extent of being repetitious, a
practical demonstration is thus afforded of the difficulty in associat-
ing a syndrome with the correct proper name. A nomenclature
that is easy to remember and is associated with the area of the
lesion is desirable.

Schmidt’s syndrome is hoarseness, torticollis and drooping shoul-
der. Homolateral paralyses of the vocal cord and the sternomastoid
and trapezius muscles are present. The lesion is confined to a part
of the nucleus ambiguus and involves the vagus and accessory nerves.
A variation shows paralysis of half of the soft palate with involve-
ment of all of the nucleus ambiguus.
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Fie. 3.—Schema of Schmidt’'s Syndrome.

Tapia’s syndrome is hoarseness and dysphagia. On phonation,
the unaffected half of the soft palate and uvula is elevated, while
the paralyzed part is drawn over as a curtain. The tongue on
protrusion deviates toward the affected side and later atrophies.
Homolateral paralyses of the soft palate, tongue, pharyngeal con-
strictors and larynx are present. The lesion involves the nucleus
ambiguus and the nucleus hypoglossus.

Jackson’s syndrome is hoarseness, difficulty in swallowing, devia-
tion of the tongue, torticollis and drooping shoulder. Homolateral
paralyses of the soft palate, tongue (with atrophy later) pharyngeal
constrictors, larynx and sternomastoid and trapezius muscles are
present. The lesion affects the nucleus ambiguus and the nucleus
hypoglossus and involves the vagus and the accessory nerves. Loss
of taste on the posterior third of the affected side of the tongue indi-
cates an involvement of the glossopharyngeal nerve, but testing for
taste is uncertain. One of my patients, E. B. C., had the classical
symptoms associated with this group.
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Fic. 4—Schema of Tapia’s Syndrome.

Avellis’ syndrome is hoarseness or aphonia, dysphagia may or
may not be present. The patient notices a loss of pain and tempera-
ture sensations on half of the body below the face. Homolateral
paralyses of the soft palate and larynx are present with a contra-
lateral loss of pain and temperature sensibility. The lesion affects
the nucleus ambiguus and the spinothalamic tract. The syndrome
has several variations, in one of which there is also homolateral
enophthalmos, pseudo-ptosis and miosis—a pseudo-Horner’s syn-
drome—from involvement of the nucleus ciliomedullaris. One of
my patients, R. A. W., presented this variation of the syndrome.
In another variation there is also vertigo and spontaneous nystag-
mus. Burger® emphasizes the importance of a laryngeal examina-
tion in all cases of vertigo and nystagmus in order to differentiate
brain tumor from the laryngeal syndrome of the medulla.

Wallenberg’s syndrome is now regularly referred to as the syn-
drome of the posterior inferior cerebellar artery. The symptoms
are hoarseness or aphonia, dysphagia with regurgitation, and asyn-
ergia, lateral pulsion, ataxia, vertigo, nystagmus and conjugate
deviation to the affected side. Homolateral paralyses of the soft
palate and larynx are present from a lesion in the nucleus ambiguus.
Homolateral vertigo falling, nystagmus or conjugate deviation
occur from a lesion affecting the descending vestibulbar tract or
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the nucleus. Homolateral asynergia and lateral pulsion are from
a lesion in the dorsal and ventral spinocerebellar tract, and ataxia
from the rubrospinal tract. Homolateral enophthalmos, miosis and
pseudo-ptosis occur from a lesion in the nucleus ciliomedullaris.
Homolateral anesthesia of the face occurs from a lesion in the de-
scending tract of the trigeminal nerve. Contralateral loss of pain-
temperature sensibility is from a lesion in the spinothalamic tract.
The symptoms from a thrombosis of the anterior spinal artery added
to this syndrome are the same as those from a thrombosis of the
vertebral artery.

Cestan-Chenais’s syndrome is the result of multiple lesions in
the medulla from degenerative processes persisting after a throm-
bosis of the vertebral artery. Homolateral paralysis of the soft
palate and larynx is caused by a lesion in the nucleus ambiguus.
Homolateral enophthalmos, miosis and pseudo-ptosis are from a
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Fie. 6.—Schema of Avellis’ Syndrome.

lesion in the nucleus ciliomedullaris. Homolateral asyneria and
lateropulsion are from the dorsal and ventral spinocerebellar tract,
and ataxia from the rubospinal tract. Contralateral loss of pain-
temperature sense is from a lesion in the spinothalamic tract. Con-
tralateral loss of discriminative, proprioceptive and tactile sensi-
bility is from the involvement of the medial lemniscus. Contra-
lateral hemiplegia is from a lesion in the pyramid.

LARYNGEAL SYNDROME OF THE JUGULAR FORAMEN

The laryngeal syndrome of the jugular foramen is the associated
paralysis from a lesion at or near the jugular foramen. The epony-
mic syndromes tabulate only the last four cranial nerves; but the
optic and the Vth to the XIth cranial nerves were involved in one
of my cases, and other reports have implicated all of the cranial
nerves except the olfactory. The onset may be sudden or slow. The
sensory functions of the nerves are regularly impaired along with
the motor. The sense of taste on the posterior third of the tongue
on the affected side is lost, and in one of my patients the ageusia
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F1e. 7—Schema of the syndrome of the posterior inferior cerebellar artery.

was complete. The pulse and respiratory rates are affected it the
onset is sudden. I have had three patients with this syndrome: one,
M. S. H., with thrombophlebitis of the internal jugular vein, who
recovered ; another, R. H. W., with carcinoma of the nasopharynx,
who died; another C. H. with chordoma of the nasopharynx, who
is living but unimproved. M. S. H. with thrombophlebitis had
Vernet’s syndrome but the other two cases do not conform to any
of the eponymic syndromes.

The larynx was observed in each of these from the inception of
the neurological symptoms. M. S. H. with thrombophlebitis had
an abductor paralysis with the vocal cord in the intermediate po-
sition and on phonation it approximated the midline. The larynx
became normal with recovery from the thrombophlebitis. R. H. W.
with carcinoma had an abductor paralysis with the vocal cord fixed
in the intermediate position. C. H. with chordoma has an abductor
paralysis with the vocal cord in the mediate position.

The schema (Fig. 9) illustrates the relations of the last four
cranial nerves with each other and the superior cervical sympa-
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F1a. 8.—Schema of Cestan-Chenais’ Syndrome.

thetic ganglion. The sympathetic ganglion is shown to be affected
only in Villaret’s syndrome, but it may be in the others. The graphic
identification of a syndrome is to show the nerves involved and not
the location of the lesion. The lesions may be at or near the jugular
foramen or in the parapharyngeal space.

EroNyMIC SYNDROMES

Garel-Gignoux’s syndrome is hoarseness, torticollis and drooping
of the shoulder. The unilateral paralysis of the vocal cord is from
damage to the recurrent nerve. The unilateral paralysis of the
sternomastoid and trapezius muscles is from the accessory nerve.
The syndrome is marked “a” on the schema.

Vernet’s syndrome is hoarseness, dysphagia, torticollis and droop-
ing shoulder. Paralysis of the glossopharyngeal nerve causes
ageusia on the posterior third of the tongue and anesthesia about
the base of the tonsil. Unilateral paralysis of the soft palate, the
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Fre. 9.—Schema of syndrome of the jugular foramen.

pharyngeal constrictors and the larynx follows paresis of the vagus.
Paralysis of the sternomastoid and trapezius muscles follows in-
volvement of the accessory nerve. The syndrome is marked “b” on
the schema.

Villaret’s syndrome is hoarseness, dysphagia, ageusia, deviation
of the tongue on protrusion and later atrophy. Horner’s syndrome
is present following involvement of the sympathetic ganglion. The
syndrome is marked ‘“‘c” on the schema.

The syndrome of Collet-Sicard is a hemiplegia of the last four
cranial nerves. It is marked “d” on the schema.

CONCLUSION

Who can remember the correct proper name to apply to a par-
ticular syndrome? The eponymic syndromes no longer facilitate
the diagnosis of this condition, but act as an unnecessary handicap.
As demonstrated here, their continued use is needlessly tedious and
repetitious. The recognition of the laryngeal symptoms is unmis-
takable, but fitting them with the correct proper name is a puzzle
not a diagnosis. The Babinski-Nageotte syndrome plus an involve-
ment of the nucleus ambiguus is the same as that of Cestan-Chenais.
The nomenclature should be revised, and instead of the eponyms
there should be employed terms easy to remember with an applica-
tion to the involved area.

The term increasing applied to this condition for the past 30
years has been associated paralyses of the larynx. This is awk-
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ward, may be confused with the laryngeal symptoms of systemic
nervous diseases and particularly does not conform to the usual
form of medical terminology. It is suggested that the name to be
applied to these paralyses in the future could well be synoplegia
laryngis (syn a prefix indicating united or associated and plegia
a stroke or paralysis). The laryngologist would have a term equally
applicable to all syndromes whether the lesion was in the medulla
or at or near the jugular foramen. The eponymic syndromes could
then be enshrined in medical history in grateful appreciation to the
skillful clinicians who first described them.
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DISCUSSION

Dr. F. L. WeiLe: For a long time it has been suggested that
we forget the names of the nine syndromes of the last four nerves
mentioned in the textbooks of neurology, and today Dr. Cody has
given us a much easier nomenclature.

I was very much interested in what Dr. Cody had to say about
the bulbar tracts.

About a week ago in talking with a neurologist, Dr. G. C. Caner
of Harvard Medical School, I asked him if he thought decussation
of the corticobulbar tract was analogous to that of the pyramidal
BEAIGI :

As you know the fibers going to the forehead are supposed to
have a bilateral supply centrally. There is a differential point in
that you expect to have a bilateral supply from the corticobulbar
mechanism whereas the pyramidal tract chiefly decussates first
just above the spinal cord at the beginning of the medulla in its
inferior portion and the remaining fibers always cross to the op-
posite side. This is not true of the corticobulbar tract.

I did not understand clearly from Dr. Cody whether or not he
thought the cranial portion of the eleventh nerve supplied both cords
through the tenth nerve. It is my understanding that this has been
established as fact.

How does Dr. Cody distinguish between spastic and flaccid par-
alysis in the larynx? I presume the only way to do this is by
associated paralyses of other muscles outside of the larynx.

Dr. Cony (cloging): Dr. Weille asks whether the vagus or the
cranial portion of the accessory is the motor nerve of the larynx.
Opinions of the anatomists on this question have varied to the degree
of almost occupying a cycle. In 1888, Beevor and Horsley concluded
that the XI cranial nerve supplied the vocal cords. Today, the
consensus is that the X cranial nerve supplies the larynx, the three
pharyngeal constrictors and the palate. Also, the IX cranial nerve
has only one motor branch and that to the stylo-pharyngeus. The
explanation for this difference is that both the continuity of the
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nucleus ambiguus and bulbar course of the filaments originating
therein are subject to wide variations. There is usually a gap in
the nucleus ambiguus between the origins of the vagus and the
accessory; but in some individuals the origing of the X and XI
cranial nerves are in close juxtaposition. A lesion involving the
nucleus ambiguus in the latter group could produce, depending on
its location and extent, a syndrome of either Jackson, Schmidt or
Tapia.

In bilateral spastic paralysis of the vocal cords, the voice is
hoarse, raucous and explosive. On inspiration, the vocal cords are
abducted ; and on phonation, an over movement of the muscles occurs
similar to that in ataxia. In unilateral spastic paralysis, it is
reported that the voice is disturbed but slightly; but a detailed de-
scription of the movements of the vocal cords has not been encount-
ered in the literature.



INTRALARYNGEAL OPERATION FOR CANCER OF THE
VOCAL CORD

FRANCIS E, LeJEUNE, M.D.

NEW ORLEANS, LOUISIANA

It is with much fear and trepidation that I discuss today the
intralaryngeal operation for certain types of cancer of the larynx.
Fear, because of the statement made years ago by one of our beloved
confreres that “intralaryngeal surgery for malignancies should be
mentioned only to be condemned.” Trepidation, because of my
boldness in championing a condemned procedure. KExperience over
a period of many years has, in my opinion, definitely established
a place for the intralaryngeal operation, provided the surgeon
rigidly adheres to certain requirements in selecting the cases.

Cancer of the larynx is still a major problem partly solved but not
completely conquered. Eminent authorities have outlined the sur-
gical methods generally accepted in the treatment of carcinoma of
the larynx. The end results from these operations are truly aston-
ishing, as emphasized by the late Dr. George Crile when he said
that intrinsic carcinoma of the vocal cords offers a larger percent-
age of cures than carcinoma occurring in any other internal organ
of the body provided an early diagnosis is made. Early diagnosis,
then, is of paramount importance and universal acceptance of the
dictum that “every case of persistent hoarseness should be consider-
ed potentially malignant until proved otherwise” would insure early
diagnosis in most cases of cancer of the larynx.

The accepted surgical procedures for malignant growths of the
larynx are laryngofissure and laryngectomy. The selection of either
procedure depends upon the location, type and extent of the growth.
Laryngofissure is an ingenious technical conception which yields
excellent results when properly employed. I am thoroughly cog-
nizant of its high merit and fully appreciative of its great value to

From the Department of Otolaryngology, School of Medicine, Tulane Uni-
versity of Louisiana and the Department of Otolaryngology, Ochsner Clinic,
New Orleans.
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laryngology. Laryngectomy is a heroic, life-saving operation which,
unfortunately, must be performed all too frequently. While per-
forming a laryngectomy, I am ever conscious of the fact that if
the patient had received the proper attention at the proper time
total removal of the larynx would not have been necessary.

My experience has proved that there are certain cases of carcinoma
of the larynx in which a third type of operation can be performed
with equally good, if not better, results than those obtained by
laryngofissure, provided certain fundamental requirements are
rigidly observed. This third type of operation is intralaryngeal
dissection of early intrinsic carcinomas of the vocal cord. The
technic is not original but was acquired during my association with
the late Dr. R. C. Lynch! and it has now been used over a period of
many vears with such gratifying results that I believe it deserves
serious consideration.

For the purpose of analyzing cases of intrinsic carcinoma of the
larynx and in an effort to classify them into surgical groups more
easily, it has been found convenient to divide them arbitrarily into
three classes: (1) early cordal lesions, (2) cordal lesions and (3)
cordal fixation or extension to the opposite vocal cord. Groups 2
and 3 represent those cases requiring laryngofissure and laryngec-
tomy. There can be little or no disagreement in the selection of
cases which fall into these two groups. This presentation is pri-
marily concerned with the early cordal carcinomas which have been
placed in Group 1.

Occasionally, one sees an early cordal carcinoma which appears
80 limited in extent that one wonders whether an operation as
extensive as laryngofissure is necessary to eradicate so small a
growth. Such a small growth, representing the earliest and most
definitely limited malignant lesion encountered in the larynx, is
confined to one vocal cord and may well be considered a surface
lesion. These small surface lesions are slow to infiltrate the sur-
rounding tissue because of the usually low type of malignancy and
the paucity of the lymphatic supply in this area. The growth may
be only the size of a grain of rice, a pea or a dimpled match head,
and it is usually situated near the junction of the anterior and
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middle thirds of the cord. However, it is not size alone which
makes it amenable to intralaryngeal extirpation; in order to war-
rant such treatment it is absolutely necessary that healthy cordal
tissue be visualized on all sides of the neoplasm. In a case of this
kind, the histologic diagnosis may be made by rush biopsy and the
amount of tissue to be removed will be governed by the principles
on the extension of malignant tumors as set forth by New and
Fletcher.? According to Clerf? in 40 per cent of all patients with
carcinoma of the larynx reporting to the laryngologist for the first
examination, the lesion is so far advanced that little or no surgical
treatment can be offered. When this is taken into consideration,
it should be no surprise that few cases will be found to satisfy the
requirements for intralaryngeal dissection. Briefly, these require-
ments are that the lesion must be in the early stages of development,
small in size, limited to one vocal cord and completely surrounded
by normal cordal tissue. If there is any question about its being too
extensive for intralaryngeal dissection, laryngofissure is advised.
As one gains experience in intralaryngeal surgery, border line cases
may be attempted, but they must be watched more carefully for the
possibility of recurrence.

The prognosis of early cordal carcinoma is good because of 1) the
location of the lesion, 2) the type of malignancy and 3) the lym-
phatic supply in this region. The lesion is located on a limited por-
tion of the surface of one vocal cord and is surrounded on all sides
by healthy tissue. Because of the histologic structure of the vocal
cord, 95 per cent of the lesions are of the squamous cell variety;
they are usually of low gradation and develop slowly. Since the
Iymphatic vessels of the true cords are small in size and number,
there is no early metastasis.

The advantages of intralaryngeal extirpation are: (1) simplicity
of operation, (2) no external incision, (3) preservation of continu-
ity of the thyroid cartilage, (4) better postoperative phonation,
(5) shorter hospitalization and (6) good prognosis.

Intralaryngeal extirpation for intrinsic cordal carcinoma is best
accomplished by means of suspension laryngoscopy. This method
affords excellent direct visualization of the vocal cords and per-
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Fi1c. 1.—Early cordal carcinoma.

Fic. 2—Appearance of larynx immediately following extirpation of cordal
tumor.

mits the use of both hands for performing the operation. This ap-
proach and technic are largely responsible for simplifying intra-
laryngeal operations so that malignant lesions may be adequately
treated. Once the larynx is exposed, the tumor is again carefully
examined to check on its size and extent (Fig. 1). The vocal cord
is retracted and the undersurface is examined. The tumor is then
grasped with fixation forceps and traction is made toward the
opposite side, thus placing the cord on medial tension while the
tumor together with a wide margin on all sides of normal-appearing
tissue is excised. Ambidexterity is a valuable asset in performing
these operations. After the tumor has been removed, the edges of
the wound are electrocoagulated and bleeding or oozing controlled
(Fig. 2). Pentothal sodium is the anesthetic of choice in such cases
because of the necessity of electrocoagulation. There is, as a rule,
comparatively little postoperative reaction. Serious hemorrhage
has never occurred and it has never been necessary to perform post-
operative tracheotomy on any of the patients in my series. Vocal
rest is observed and the patients are kept abed for several days.

During the healing process the filling defect in the anterior half
of the vocal cord is gradually repaired. Occasionally, there de-
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Fic. 3.—Appearance of cord when healed.

velops granulation tissue which, when persistent, may require
removal and cauterization. DBecause of the small size of the
tumor and the consequent limited portion of the cord removed,
wound healing and repair rapidly occur (Fig. 3). In many cases
a band of cicatricial tissue replaces the lost portion of the cord
and occasionally the repair by nature closely resembles the original
structure. With such satisfactory repair one can reasonably ex-
pect a voice far superior to that obtained in the average. patient sub-
jected to laryngofissure.

Patients who have had intralaryngeal extirpation are given the
same scrutiny and careful postoperative observation accorded all
patients with laryngeal neoplasins. They are not considered cured
until five years have elapsed during which time it is imperative
that the larynx be subjected to repeated examinations. Probably,
the surgeon gets better cooperation from his patients and keeps his
own thinking in the proper direction if, after treatment, patients
with carcinoma of the larynx are considered “well without recur-
rence” rather than “cured.”” Omly in this manner can an early
recurrence be discovered. Early recognition of recurrence fol-
lowed by cauterization or the performance of laryngofissure might
still preserve a crippled but precious and partially functioning
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organ. If the continuity of the larynx is destroyed by splitting the
thyroid cartilage, recurrence of the neoplasm may be attended by
serious developments.

I have operated on 39 patients with early intrinsic carcinoma of
the vocal cords by the intralaryngeal route and electrocoagulated
the base of the lesion following the operation. Nineteen of these
patients have survived the five-year period after which they are
considered ‘“‘cured.” Fifteen patients are living and well from one
to five vears after operation. Two patients have been operated on
so recently that no result can be given now. Three patients have
had recurrences; two required laryngofissure, and one later re-
quired laryngectomy. In this latter patient, 11 years after an in-
trinsic tumor of the left vocal cord had been successfully removed
by intralaryngeal dissection, a tumor developed on the opposite
vocal cord which, when first seen, showed fixation of the cricoary-
tenoid joint with involvement of the entire right side of the larynx.

With the extensive cancer program now being carried on through-
out the nation it is reasonable to expect that more and more cases
of early carcinoma of the larynx meeting the rigid requirements
for intralaryngeal operation will be seen. Complete eradication
of the malignant lesion with maximum preservation of organic
function is the ideal and in early cordal cancers this can be achieved
by intralaryngeal extirpation of the tumor.

OcuasNER CrINIC BUILDING.
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DISCUSSION

Dr. Grorce J. Taquino, New Orleans, La. (by invitation): Dr.
LeJeune’s paper was most instructive. His method of treatment
is one which T have followed for quite a long time. It was my priv-
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ilege to have been associated with the late Dr. Robert C. Lynch
when he first began intralaryngeal dissections for early carcinoma
of the larynx, also to have been with Dr. Lynch when he designed
the instrument for suspension laryngoscopy. I helped him with
the first case and many succeeding cases thereafter. I have per-
formed a number of intralaryngeal cases for early carcinoma of
the larynx. At a meeting of the New Orleans Graduate Medical
Assembly I was given an opportunity to show a series of about ten
cases with excellent voices, some of them of over seven years’ dura-
tion. In this series the latest was of two years’ duration. At the
present time and as far as I know they are still living and well. The
important point is to make an early diagnosis of carcinoma of the
larynx, then select your cases for this particular type of surgery.
I have used local anesthesia through-out this group of cases. I have
not tried to preserve tissue, but have made large dissections fol-
lowed by electrocoagulation. In no instance was a tracheotomy done
nor was one indicated. I also supplement the treatment with deep
X-ray therapy and to my knowledge there has not been a single
recurrence in these selected cases.

Dr. Frep Z. Havens: I have employed the method Doctor Le-
Jeune has described, not as many times as he has, but several times
and with highly gratifying results. It is of course, as he has said,
important that the method be used only in very carefully selected
cases. I wish to commend him for his courage in following it up
and using it, and I think it certainly has a place in the laryngeal
surgeon’s technic, but it is not a procedure for “Tom, Dick and
Harry” to employ.

Dr. SAMUBL SALINGER: Despite the fact that the paper was ex-
tremely interesting and very well presented, I don’t believe that
there will be a wild stampede to do intralaryngeal extirpations of
carcinoma of the larynx.

In my own experience I have but very seldom seen the type of
case which I thought would be amenable to this type of surgery,
and can only recall two instances in which it was successfully done.
In one of them it was done by design because the patient refused
external operation and in the other it was purely accidental. The
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lesion was very small, superficial. It occurred in a physician and
we removed it for biopsy purposes. To our amazement we found it
was malignant, but there was a perfectly healthy zone of tissue
around it. Both of those cases got well.

It may be that with the increasing attention focused on the cancer
problem we may get more cases that are suitable to this type of
surgery. I don’t see any reason why any well qualified laryngeal
surgeon should not be able to perform it and I do think that the
suspension method is the procedure which affords the maximum
exposure with freedom to use both hands, as Dr. LeJeune has
mentioned.

Dr. C. C. Cony: Dr. LeJeune’s paper is so important as to merit
extensive discussion, though to speak twice embarrasses me. In-
tralaryngeal surgery has a distinct and limited place in treating
cancer of the larynx. The flat type of papilloma of the larynx not
infrequently recurs after removal with the punch. Recurrent papil-
loma of the larynx is cancer until proven otherwise. When a
papilloma is removed with the punch, its base should be fulgurated
as an attempt to prevent its recurrence.

It is a surgical axiom that the earlier cancer is definitively treated
the larger the percentage of recoveries. A corollary to this is that
cancer is seen earlier after the development of a definitive treat-
ment which causes little or no impairment of function or of appear-
ance. The experience of the dermatologists, as one example, demon-
strates this. Dr. LeJeune’s method is an important advance in the
definitive treatment of laryngeal cancer. Further experience will
be necessary to appraise accurately the value of fulguration after
biopsy of an ulcer less than 5 mm.

Dr. M. Jackson, Johannesburg, South Africa (by invitation) :
Mr. Chairman and Gentlemen, first of all I wish to thank you very
much for the kindness you have extended to me since my arrival
here and for the privilege of allowing me to attend this meeting.

I would like to ask Dr. LeJeune about a case which T had two
and one-half or three years ago, of a man of about 53, who had
what I termed to be a papilloma situated practically in the anterior
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commissure. [ thought it was a papilloma but decided to do a
biopsy and found it was a squamous cell carcinoma. I explained
to him that I thought the only thing to do was a laryngectomy, but
he was very much adverse to that, so I removed the upper third of
both cords. This was three years ago and I have been seeing him
subsequently every six months and just before I left to come over
here he was still doing well.

Dr. J. W. McCaLr, Cleveland (by invitation): I feel that Dr.
LeJeune is to be congratulated on seeing thirty-nine cases of car-
cinoma of the larynx that were recognized early enough to have
this intralaryngeal procedure done. This, in itself, proves that
Dr. LeJeune has done a good job in teaching the public of New
Orleans, that hoarseness may be a symptom of a serious laryngeal
condition.

Unfortunately, in Cleveland we do not see them this early. Prac-
tically all our cases are in the later stages, and we have to do a
total laryngectomy.

I would like to ask Dr. LeJeune if limitation of motion of a cord
plays any part in determining whether the intralaryngeal procedure
can be carried out?

Dr. Gaprier, Tucker: 1 wish to compliment Dr. LeJeune on the
excellent results he has obtained in the treatment of very early
cases of cancer of the vocal cord. T have seen very few cases in which
endolaryngeal excision seemed justified.

However, in five cases in my series in which positive biopsy was
performed in early cancer, careful histologic section of the tissue
removed by subsequent laryngofissure showed no evidence of cancer
and in another patient, a woman 63 years of age, with a lesion of
the middle third of the right side of the larynx, a positive biopsy
had been done at another hospital, and the patient brought the
tissue slide with her when she was referred in consultation and our
pathologist confirmed the finding of Grade 11 squamous cell car-
cinoma. The site of the previous biopsy on the right cord showed
a smooth surface and we thought that it was possible that all the
cancer had been removed, however, a second biopsy was done which
showed no evidence of cancer. It was recommended that no further



LEJEUNE : OPERATION FOR CANCER 101

surgery be done and the patient has been kept under close observa-
tion. After 314 years the larynx is entirely clear, and there is no
evidence of metastatic extension to the cervical lymph nodes. The
direct laryngoscopic biopsy had removed the entire growth.

I believe that it would be possible to remove a great many of the
early cancers of the cord by direct laryngoscopy. However, the
internal perichondrium provides a very efficient barrier to cancer
in the cord and with thyrotomy and excision of the growth with a
wide margin of the normal tissue including the internal perichon-
drium we are more certain to remove any local extension of the
growth into the laryngeal tissues. This technique can be carried
out by laryngofissure and where the growth is limited to the cord
the cord will reform and the function of the larynx will be restored
to normal. It seems logical that this wide excision will give a
greater margin of safety from recurrence in the individual case
than intralaryngeal excision. After excision by thyrotomy the
cut margins of the mucous membrane surrounding the excised area
may be approximated by sutures. This technique reduces the de-
formity of the operated side of the larynx to the minimum.

From my experience in the removal of laryngeal tumors I believe
that there would be a better chance of development of a clear voice
where the anterior end of the cord has been removed than where the
mid portion of the cord were punched out as sometimes occurs when
benign tumors of the cord are not skillfully removed.

I want to thank Dr. LeJeune for his most excellent presentation.
He always brings us something that stimulates us to bigger and
better things.

Dr. J. H. Foster: Having retired from active practice it had been
my intention not to enter into the discussions at this meeting, but I
cannot refrain from saying a few words about Dr. LeJeune’s ex-
cellent paper.

I was a very close friend of Dr. Lynch whom Dr. LeJeune men-
tions as having begun this work and had the opportunity to ob-
serve some of his cases and admire the unusual skill of Dr. Lynch
in intralaryngeal surgery. I have had several cases that have had
permanent cures after intralaryngeal removal of malignant tumors.
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I think that everyone will agree that the number of cases suitable
for this type surgery is limited and depends upon our seeing them
fairly early. However, I am impressed by the fact that we in Texas

-and Louisiana do now see a fairly large number of cases of early
cancer of the larynx. A campaign of education of the general prac-
ticioners to suspect all cases of hoarseness and have them ex-
amined has been of gl'eu‘r#\'alue and has resulted in our seeing many
early cases of malignancy.

There are two points that I am constrained to stress. The first
is that this work requires that some form of exposure of the larynx
must be used that permits the use of both hands in operating. You
cannot do it with punch forceps. The second point is that what was
said today about the fenestration operation applies to this work,
namely that it will be successful only in the hands of those who
possess unusual skill in this type of surgery. It will not replace
other types of surgery, but is valuable in properly selected cases.

Dr. Gorpox B. New : I have visited Dr. LeJeune in New Orleans
and know the excellent work he is doing. We have recently re-
viewed a group of cases of cancer of the larynx and find that 77.4
per cent were operated on and 22.6 per cent were treated with
irradiation. Of the operated cases, 47.7 per cent had a laryn-
gectomy, 41 per cent had a thyrotomy and 11 per cent were treated
by laryngeal suspension, fresh frozen microscopic examination and
then removal of the cancer with surgical diathermy. This shows
that there is a definite group of cases where cancer can be removed
by means of suspension laryngoscopy when the microscopic exam-
ination and the other clinical features are evaluated. Of the
cases treated under suspension laryngoscopy, 33 per cent were grade
I; 49 per cent were grade II and 14 per cent were grade III. This
includes, of course, the carcinoma of the epiglottis and some of the
aryepiglottic fold. The growths were removed with surgical dia-
thermy and at times radium seeds were inserted. The end results
in this series show that 92 per cent of the patients so treated were
living and well over a five-year period. It is interesting to note in
the eud results that the larger percentage of patients who are living
and well are the ones who had low grade tumors (grade I and grade
IT). A large percentage of the laryngeal lesions are grade I and
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grade II. The patients who had grade IIT cancers and who are
living and well are those who had lesions of the epiglottis and base
of the tongue which were removed with surgical diathermy and
had radium seeds inserted. The treatment of cancer of the larynx
under suspension laryngoscopy has a definite place in this field
and Doctor LeJeune is doing an excellent job in carrying on the
work started by Doctor Lynch many years ago.

Dr. A. H. AnprEWS, JR., Chicago, Ill. (by invitation): As we
follow along with carcinoma of the larynx I believe we are going to
be seeing more and more of the earlier cases.

There is one diagnostic procedure which has not been discussed
this afternoon which deserves mention, namely the use of the
laryngostroboscope.

In our experience with this instrument in tumors of the larynx
it has been possible to make some rather interesting observations.
The normal undulating movement of the vocal cords may be very
plainly seen. Small tumors on one cord may be seen to move to
and fro with a rather gross type of movement. Anterior and pos-
terior to the tumor the normal undulating movements may be seen.

In some tumors which were malignant we have noticed that there
was more or less of a rigidity to the vocal cords anterior and
posterior to the bulk of the tumor. It may be that when undulating
movements are visible anterior and posterior to a small malignancy
that such a case may be suitable for operation by the intralaryngeal
extirpation method.

I do not believe that I have had sufficient experience with the
laryngostroboscope to make very definite statements, but I do be-
lieve it is a diagnostic procedure to be considered and to be studied
in connection with this type of diagnostic work.

Dr. F. E. LeJeu~e (closing) : I probably did not emphasize one
point sufficiently. These cases are highly selected. The tumor or
the lesion must be very small and must be surrounded by what
apparently looks like normal tissue on all sides.

In answer to Dr. Cody’s question I might say that I have never
used the fulgurating current on the patients who have a papilloma.
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In the case of a flat papilloma of the vocal cords if it were malig-
nant and much of the cord were involved, I certainly would per-
form laryngofissure instead of intralaryngeal dissection.

In answer to Dr. Jackson’s question about the papilloma which
involved the anterior commissure of the vocal cords, I think he did
exactly what I would have done under similar conditions. He
carried out the Chevalier Jackson anterior commissure technique of
laryngofissure ; he took out the portions of both vocal cords which
were involved and I think that is the proper thing, and apparently
from what he reports he has gotten excellent results, as we would
expect.

Dr. McCall asked about the limitation of the cord. In my esti-
mation, if a cord is fixed or if there is limitation or interference
with motion, the lesion is extensive and is not suitable for intra-
laryngeal extirpation, nor, in my opinion, for laryngofissure, because
it means that the crico-arytenoid joint is involved and nothing short
of laryngectomy will afford any permanent relief in such a case
as that.

Dr. Tucker seems fearful that we are taking a chance with intra-
laryngeal surgery. If the lesion is large, by all means do a laryngo-
fissure. Don’t take a chance by doing the intralaryngeal operation.
if the lesion meets the requirements that we have tried to enumer-
ate, then try the intralaryngeal operation. If it is a surface lesion,
an early lesion, usually it will be of Grade I or Grade II malig-
nancy at the most, and it can be extirpated successfully by the in-
tralaryngeal route, and only a small amount of the tissue is re-
moved from the vocal cord, much less than is removed by means
of laryngofissure. Naturally, under these circumstances we could
expect better regeneration of the vocal cord in the postoperative
procedure as well as a better voice quality.

I am glad that Dr. New brought out the fact that these early
tumors are of low gradation and, therefore, we have more chance
to expect a good prognosis in these cases.

I have never used the laryngostroboscope. Probably, it is an in-
strument to which I should give more attention. :



INTRANASAL MEDICATION — AN INVESTIGATION INTO
THE RELATIVE MERITS OF CERTAIN METHODS
OF INTRODUCING FLUIDS INTO THE NOSE

TERENCE CAWTHORNE, F.R.C.S.

LONDON, ENGLAND

(By Invitation)

Mr. President, Members of the Association and Guests, I feel very
privileged to be given such an opportunity as this of addressing the
American Laryngological Association. I hope the subject of this
very short communication is worthy of your consideration. I am
very conscious of the threadbare nature of the material.

I would first of all like to give you a little outline of the back-
ground which led up to this investigation being carried out.

In 1943 there was published in the Lancet the discovery of a new
antibiotic, one of the penicillins, penicillin patulum. In addition
to this new antibiotic being reported, at the same time reports were
given of the results of instilling this patulum into the nose in cases
of service men suffering from acute upper respiratory infection. The
claims made were that as the result of these instillations the colds
were cut short or cured very quickly.

This raised a very great deal of interest and the general press got
hold of it and even started the asking of questions in our Houses
of Parliament about it. It was decided by the Medical Research
Council to set up a committee to carry out a thorough investigation
and so the Medical Research Council set up a Penicillin Trials
Comiittee. They asked me to be one of the members and to advise
them on the best way of instilling this penicillin solution into the
nose, because they were proposing to carry out a large number of
field experiments on the factory workers throughout the country.
In point of fact that was done and many thousands of factory work-
ers were treated but in the end, as you can well imagine, it turned
out to be not quite so good as the original things described.
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But I want to tell you this morning about the way we decided
was best to instill this fluid into the nose because in the original
reports it was quite clear that the fluids were being instilled in what
was a rather happy-go-lucky fashion and probably in such a way
that most of the fluid would merely come into contact with the
floor of the nose. Therefore, when I was asked to carry this out,
to advise them how it should be instilled, T had my ideas on the
best ways of getting the medicament to all parts of the nose. T
thought before giving them the advice I better carry out this small
investigation and that is what I propose talking about this morning.

The introduction of fluid medicaments into the nose has always
been a favourite form of local treatment for most nasal disorders.

In order that such medicaments may be allowed to act to the
fullest advantage, it is clearly desirable that they should come into
contact for an adequate period with as wide an area of the af-
fected nasal mucous membrane as conditions will permit.

The upright position adopted by man, and the configuration of
the outer wall of the nasal fossa, both hinder the even distribution
of fluid instilled into the nose by the conventional methods of drops,
sprays and sniffs. In order to overcome the disadvantage of having
to diffuse the fluid against the force of gravity, Proetz (1927) ad-
vocated the head-low position, and later Parkinson (1933) described
a head-lateral position. Recently mention has been made of a
forward head-low position, which is said to be effective without
being uncomfortable.

An inquiry (Lancet, 1944) into the claims made for the value of
the nasal instillation of a solution of Penicillin Patulum (Lancet,
1933) in the treatment of the common cold made it necessary, for
the purposes of the inquiry, to decide upon a standard method of
introducing the solution into the nose. It was felt that in order to
give the preparation, which was known as Patulin, a fair trial it
was important to employ a method that brought the solution into
adequate contact with the widest possible area of nasal mucous
membrane.
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Before advising on the method of intranasal medication to be
employed, I carried out a series of tests with different methods in
a small series of normal subjects. Later these tests were repeated
in another small group of normal subjects with almost identical
results.

In order to test the efficiency of the methods under review, it
was decided to take advantage of the paralytic effect of cocaine upon
sensory nerve endings. It was known that the application of a so-
lution of cocaine to the area of the nose supplied by the trigeminal
nerve rendered it insensitive to common sensation, and it was con-
sidered that in addition it probably abolished the chemical sensa-
tion stimulated by pungent fumes, such as ammonia, chlorine,
menthol, etc. At the time of this investigation no information could
be found concerning the effect of cocaine on the olfactory nerve
endings, but it was hoped that its application in a suitable con-
centration to the olfactory mucous membrane would paralyse the
sense of smell, in the same way as it is known to affect taste. Pre-
liminary tests confirmed this hope, and it has since been found that
the paralytic effect of cocaine on the olfactory nerve endings had
already been noted by Zwaardemaker.

It was decided, therefore, to compare the effect upon olfaction
and the chemical sense of introducing in different ways a solution
of cocaine into the nasal passages of normal subjects.

The number of methods to be tested was limited to the following
four, all of which are in general use for intranasal medication,
though of course many different variations of each method are
practised.

1. Drops. With the subject seated in an ordinary wooden chair
of the “Windsor” type, the head was inclined as far backwards as
was compatible with comfort and 1 dram of the cocaine solution
was introduced by a medicine dropper, drop by drop, into each
nostril, the subject being instructed to breathe through the mouth.
In all cases a pause was necessary after the solution had been
introduced into each side, because it rapidly dropped into the throat
and had to be spat out to prevent its being swallowed.
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2. Spray. With the subject sitting upright, a trained observer
sprayed, under direct vision, each side of the nose in turn with an
all-glass spray. At first the spray used was so fine that only half
a dram could be conveniently used on each side, but later a coarser
spray was used so that one dram of the solution could be used on
each side. The results were the same with both quantities. With
each spray the subject was instructed to inspire through the nose.

3. Sniff. With the head bent forward, one dram of the solution
was sniffed up each nostril in turn.

4. Head-Low Position. With the subject lying supine with the
head hanging backwards and downwards so that the crown of the
head faced the floor, one dram of the solution was dropped by a
medicine dropper into each nostril in turn, the subject breathing
through the mouth. This position was maintained for 30 seconds
after the solution had all been instilled. :

After some preliminary trials with solutions of different strengths,
it was decided to carry out the tests with a 10% solution of cocaine.

Because of the paralytic nature of the solution it was necessary,
and on account of its potency it was felt desirable, to carry out only
one test on any subject in any one day.

The following tests of function were started not more than two
minutes after the end of each test instillation.

Olfaction. Solutions in light liquid paraffin of nitrobenzol (3.05
gm. per liter), Guaiacol (0.302 gm. per liter) and Xylol (1.75 gm.
per liter) were prepared and employed according to the method
described by Proetz, and it will be noted that the concentrations
used were 100 times stronger than the minimal perceptible odour
which he established for each substance. In addition a bottle of
plain liquid paraffin was also used to check, from time to time, the
accuracy of the responses.
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Before testing, the subjects were allowed to make themselves
familiar with each of the odours and at each test identification of
the odour in question was requested. Three types of reply were
noted.

(a) The odour could be identified. This was considered normal
and recorded as “unaffected.”

(b) The odour could not be identified, but an aroma could be
(b) )
appreciated. This was considered to be a diminished re-
sponse and was recorded as ‘“diminished.”

(¢) No odour could be detected. This was considered an aboli-
tion of olfactory function and recorded as “abolished.”

Chemical Sense. The sensitivity to pungent vapours of that part
of the nasal mucous membrane supplied by the trigeminal nerve was
tested for its reaction to the inhalation of ammonia fumes. In the
unanesthetised nose it was found that quite a gentle sniff from a
two-ounce bottle of Liquor Ammoniae Fortis held within two inches
of the nose was sufficient to cause a painful reaction with subsequent
lachrymation.

The reactions to testing with ammonia after intranasal instilla-
tion of the cocaine solution were also grouped under three headings.

(a) Normal. No deviation from the normal response was either
observed or experienced. This was recorded as ‘“unaf-
fected.”

(b) Diminished. There was an increased toleration of the am-
monia fumes with a noticeable diminution in the local
sensation and the lachrymation. This was recorded as
“diminished.”

(¢) Abolished. There was no sensation in the nose nor was
there any lachrymation. This was recorded as “abol-
ished.”
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SUMMARY OF ResuLrs or TESTS OF

OLFACTION AND CHEMICAL SENSATION

METHOD OF EFFECT
INSTILLATION SENSE UNAFFECTED  DIMINISHED  ABOLISHED
Drops Olfaction {7 0 0
Chemical sense 5 2 0
Sprays Olfaction 4 3 0
Chemical sense 1 5 1
Sniffs Olfaction 3 4 0
Chemical sense 2 3) 0
Head-low Olfaction 0 ik
position Chemical sense 0 2 5

It was felt that the results were sufficiently uniform to justify
drawing certain preliminary conclusions from this small series of
cases, and these will be summarized under each method.

Drops. Drops do not appear to reach the higher part of the nasal
fossae at all and only in two cases was there a slight effect upon
the respiratory area. It would seem that by this method of instill-
ing fluid into the nose only a very small area of the nasal mucous
membrane is affected, and it does not appear to have enough time
in which to act effectively upon the membrane with which it comes
into contact.

Sprays. Sprayed solutions affected the olfactory area in three
cases only, and then but slightly. The respiratory area was affected
in five cases and in one of these it was paralysed. Vigorous spray-
ing under good conditions of direct vision enabled the respiratory
area to be reached in most cases, but here again the solution did
not often remain in contact with the mucous membrane long enough
to produce its maximum effect.
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Swiffs. Sniffs or douches affected the olfactory area in four
cases, but in no instance was olfaction abolished.

The respiratory area was affected in five cases but paralysed in
none.

By this method it appeared that a wider area of the nasal mucosa
could be reached than by drops or sprays, but once again the inhaled
fluid did not have time to act effectively.

Head-Low. In the head-low position olfaction was affected in all
cases, being abolished in six cases and diminished in one.

The respiratory area was affected in two cases and sensation was
abolished in five cases.

The striking difference in the results between this method and
the others can, it is suggested, be attributed to two main factors.
In the first place the fluid, encouraged by gravity, filled the nose,
thus coming into contact with the whole of the accessible nasal
mucous membrane; and in the second place, it was kept in contact
with the membrane sufficiently long to have an effective action.

This small investigation could, with advantage, have been ex-
tended both in scope and in the number of subjects tested, but the
results seemed to be sufficiently conclusive to answer the purpose
for which the investigation was started. Moreover, the subjects of
the test, with one exception all young adults between the ages of
20 and 30, found the effect of applying solutions of cocaine to their
noses on at least eight different occasions, definitely unpleasant.
I can speak with personal experience of this investigation, because
I was one of the subjects, and the discomfort experienced makes it
difficult to appreciate why the application of cocaine to the nose in
physically healthy subjects could ever lead to an addiction. It was
noted that sensation gradually returned, until, within four hours
at the most, it appeared to be normal.

I would not like to end this short paper without recording my
thanks to the volunteers who, by allowing themselves to be sub-
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jected to these tedious and often unpleasant tests, made this in-
vestigation possible.

149 HARLEY STREET.

DISCUSSION

Dr. A. W. Proerz: This investigation of Mr. Cawthoone is na-
turally of great interest to meé. The fact that his solutions reached
all parts of the nose when he turned the head upside down is no
surprise to me because in the early days we investigated this feature
by means of lipiodol and took x-rays of the nose with the head in
that position. What I am surprised to see is that the other methods
were so relatively ineffectual and also that the sniff was more
effective than anything else excepting the head-low position. The
half minute’s time, as Mr. Cawthorne said, is very important.

I should like to ask on the side, what may have been the effect of
a 10 per cent cocaine solution in quantities of a dram on each side
lying in contact with the entire nasal mucosa, for a period of half
a minute. One would expect some toxic effects from that and I am
curious to know what the reactions on the individuals were.

That is a relatively big dose and the absorption from such a
surface must be quite considerable and quite abrupt. The danger
of cocaine lies in the rapidity of absorption other than in the total
dose and I wonder if Mr. Cawthorne would say a word about it.

Mr. CawTHORNE (closing) : With regard to the cocaine, we tried
first of all to work with weaker solutions, one, two and five per
cent, but we could not get the olfaction abolished with anything
less than 10 per cent, and so reluctantly we did use the stronger
solution.

In none of these cases were there any toxic effects of absorption.
I was terrified, I don’t mind telling you, all the time because most
of these subjects were medical students, and it would not have
looked very well if T had made a medical student ill.

With regard to the effect on them, I can only talk about myself.
We usually did these late in the afternoon. My wife always knew
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when I had been at the cocaine again. T used to get home and was
a little bit restless. T could not settle down promptly. I could not
taste and the throat felt a bit miserable, and it did take about two or
three hours to wear off. I felt diffident about saying this about
cocaine because I suspected somebody was going to get at me for
using cocaine, and my senior colleague, needless to say, held up his
hands in horror. “You know what you do when you put two per
cent cocaine on the cilia? They just lie down and die”. But it did
not seem to do us any permanent harm at all.



SENSITIVITY FROM INSUFFLATION OF THE POWDERED
SULFONAMIDES IN ACUTE INFECTIONS OF THE
NOSE AND THROAT

HOWARD C. BALLENGER, M.D.
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The local use of the sulfonamides in treating acute infections of
the nose and throat has received much attention in the last three or
four years. The soluble sodium salt of the sulfonamides, especially
sodium sulfathiazole, had the earliest! and formerly the most fre-
quent use. The principal objection to the soluble sodium salts is
their high alkalinity (pH of 10 to 11), whereas the range of normal
mucous membrane in man in situ is from a pH of 5.5 to 6.5 (Fabri-
cant?). The pH of the 2.5 per cent sodium sulfathiazole solution
in a 0.125 per cent vasoconstrictor dl-desoxyephedrine hydrochlor-
ide has a pH of 8.6 to 9.2, still more alkaline than the normal nasal
mucosa. Callomon® found this solution produced inflammation and
partial caustic effects, and a two per cent diasone solution with
acid properties (pH below 5) caused greater damage to the nasal
mucous membrane of normal mice than a three per cent solution of
the same compound with a (alkaline) pH of 8.8. A three per cent
sulfathiazole solution in propylene glycol, with a pH value near the
physiologic range of the nasal secretion in man, showed the least
irritating effects. Yonkman and associates! also found the three
per cent solution of sodium salts with propylene glycol as a men-
strum well tolerated. Hunnicutt® reports a marked inflammation
of the mucous membrane of mice during the first three days from
a five per cent solution of sodium sulfathiazole. It may be con-
cluded, therefore, from the work done up to the present that an
excessive alkalinity or acidity in the sulfonamide solutions, com-
pounds or preparations should be avoided.

A suspension of the microcrystalline form of the sulfonamides in
normal saline would not have the objection of an excessive alkalin-

From the Department of Otolaryngology, Northwestern University Medical
School, Chicago.
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ity or acidity. If they are suspended in other menstrums, any irri-
tation to the mucous membrane would depend upon the substance
used. Kully® found, when vasoconstrictor drugs are added, partic-
ularly to sulfathiazole solutions, the irritating properties of the
preparation are generally increased. Lierle and Evers” found, when
chlorbutanol was used as a preservative in various solutions or
suspensions, that ciliary activity was stopped. A freshly prepared
isotonic solution of ephedrine sulfate was found more satisfactory
as a menstrum.

Another valid objection to the use of the various solutions, sus-
pensions or compounds would be the possible lack of concentra-
tion of the sulfonamides to be sufficiently bacteriostatic. When used
as drops, gargles, lozenges or in chewing gum, the preparation may
not reach a large enough area to be effective.

The insufflation of the powdered sulfonamides in the nose and
throat would seem to be the best answer to these various objections,
as it would be in sufficient concentration to the maximum area, is
not irritating to the mucous membrane from excessive alkalinity
or acidity and from the evidence we have does not stop or slow
ciliary activity. Lierle and Evers” found that sulfanilamide, sul-
fathiazole and sulfadiazine powders, left in contact with the mucous
membrane for varying lengths of time (5 to 65 minutes) neither
stopped nor slowed the ciliary activity. From clinical observations
the powder seems to remain on the nasal mucosa much longer than
when the microcrystals in suspension are used.

The sulfonamides in whatever form used, have no inhibiting
action on the inifiating virus of the common cold or infiuenza.
However, the activated secondary pathogens, most commonly found
in acute infections of the upper air passages, such as the beta hern-
olytic and other streptococci, pneumococcus and the Staphylo-
coccus aureus are inhibited if sufficient concentration of the drug
is obtained over long enough time. The hemophilus influenza and
the hemolytic Staphylococcus are also inhibited, but to a lesser
degree. Novak® found the local application of the sulfonamide com-
pounds bacteriostatic to all species of pathogenic bacteria if suf-
ficiently high concentrations were made.
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During a period of three years from July, 1, 1943, to July 1, 1946,
approximately 6,000 insufflations of the powdered sulfonamides,
singly or in various combinations, have been administered to ap-
proximately 1,500 individuals for various types of acute infections
of the nose and throat. An average of about two and one half
treatments were given for each acute attack. Many individuals
have had two, three or more attacks during the three-year period.

The first eight months powdered sulfathiazole was used.” During
the second eight months equal parts of sulfathiazole and sulfan-
ilamide were the agents. Sulfanilamide is the most soluble of the
sulfonamides, and it was thought this factor might have some value
in treating acute infections of the upper respiratory tract. How-
ever, from a clinical viewpoint no increased therapeutic advantage
was noted. The principal objection to sulfanilamide was the bitter
taste to which most patients objected. For a short period (one
month) equal parts of sulfathiazole, sulfanilamide and sulfadiazine
were employed. During the remainder of the three-year period equal
parts of sulfathiazole and sulfadiazine were used with more satis-
factory results.

MeraOD OF TREATMENT

The nasal cavities were first sprayed with a one or two per cent
isotonic solution of ephedrine hydrochloride. This was done to
obtain sufficient shrinkage of the turbinates for a maximum distri-
bution of the powdered sulfonamides. Standard De Vilbiss powder
blowers, motivated by compressed air, were used to insufflate the
powder into the nose, nasopharynx, pharynx, and to some extent
into the larynx until the visible mucosa was covered by a thin,
chalky white film. If tonsils were present, an effort was made to
blow some of the powder into the crypts. Care was taken to avoid
“piling up” the powder in the nose or larynx, as a foreign body-
type of discomfort was occasionally noted for a short time if this
occurred. Otherwise discomfort was absent except for a feeling of
dryness in the nose for a short time. If the patient inhaled while
the powder was being insufflated, a momentary tickling cough oc-
curred as from breathing any dusty substance.
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The amount of powder used at any one treatment was difficult
to estimate but was probably much less than 0.3 gm. as one pound
of the powder was sufficient for more than 1,500 treatments. Much
of the substance did not adhere to the mucosa but was exhaled or
was returned by the compressed air stream.

The patient was asked to refrain from blowing the nose for as
long a period of time as possible. Many individuals retained some
of the sulfonamide powder in the nasal cavity and nasopharynx
until the following morning despite ciliary activity. Visible evi-
dence of the powder on the pharyngeal or laryngeal mucosa was
of short duration except what continued to enter the nasopharynx
from the ciliary activity of the nasal mucous membrane.

Resvrrs

An exact valuation of the clinical results is difficult, but when
compared with those in patients who did not receive the insuffla-
tion of the sulfonamides for one reason or another or with those in
an equal number of patients with acute infections of the nose and
throat treated by other means previous to this method, the con-
clusion is inescapable that the course of the infection was shortened
and the number of complications lessened. The sore throat and in-
flammation especially of the palate, nasopharynx and pharynx were
frequently stopped within 24 hours. However, the rhinitis and
cough would continue to develop in many individuals, but not as
frequently as formerly observed. The advent of sinusitis and the
various forms of otitis were definitely lessened when compared with
patients not receiving this method of treatment. The greatest value
of insufflation of the powdered sulfonamides to the upper respira-
tory tract appeared to be in the first three or four days of the acute
infection.

Golderman and Kiesewetter!® report the average length of time
spent in the hospital by military personnel with acute pharyngitis
and tonsillitis lessened by approximately one fourth (controls 4.4
days, treated 3.3 days) after insufflations of sulfanilamide powder
two times daily. No evidence of sensitivity was found in their
series.
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This method of treatment seems to be of questionable value in
the latter stages of the acute infection. However, Williams'* found
chronic nasopharyngitis responded to insufflations of sulfapyridine
powder, especially in carriers of hemolytic Streptococei.

SENSITIVITY

The objections to the local use of the various sulfonamides to the
nasopharyngeal mucous membranes would be the same as for their
oral or parenteral use, but evidently to a much less degree. These
objections would be the possibility of general or local allergic re-
actions, dermatitis, blood dyscrasias, central nervous system reac-
tions, kidney or liver complications, hyperpyrexia, weakness, pallor,
nausea and vomiting. The possibility of establishing sulfonamide
resistant organisms or sensitization should also be considered.

Seven individuals out of the 1,500 treated gave evidence of sensi-
tivity as manifested by a dermatitis, hives or hay fever-like symp-
toms. This was less than 0.5 per ecent. Omne patient developed a
moderate temperature with a local dermatitis on two occasions when
sulfathiazole was used. The rash was localized around the nose or
face in most cases, but generalized in a few instances. The rash
and hives disappeared after from one to several days. No other
complication was noted. No instance of asthma developed although
most patients inhaled some of the powder. No patient with a known
sensitivity to the sulfonamides was accepted for treatment by this
method.

Sensitivity to the sulfonamides from the local application to
the respiratory mucosa seems to be less than when taken by mouth
and much less than when applied to the skin. Fink and Smith?
report sensitization of less than 1.4 per cent in 5,000 infants and
children receiving sulfonamides, chiefly sulfadiazihe, by mouth.
The reactions in the affected children were febrile with a rash in
60 per cent. Seven of these children were given test doses of dif-
ferent sulfonamides and two reacted, but both received a third
sulfonamide without evidence of toxicity. Coburn'® found an in-
cidence of sensitivity of 0.5 per cent in 600,000 Navy personnel who
received oral sulfadiazine prophylaxis for respiratory diseases.
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Mild dermal reactions occurred in 0.5 per cent and severe reactions
in 0.01 per cent. Darke' reports a sensitivity of 5.5 per cent from
the topical application of sulfathiazole cream to 218 minor surgical
patients, a high incidence when compared to 0.5 per cent sensitivity
found in this and other series.

Sulfa-resistant strains have been reported as developing from pro-
longed oral administration. Young® et al (Epidemiology Unit No.
22) report sulfadiazineresistant strains occurring after three
months of successful sulfadiazine prophylaxis of respiratory infec-
tions at a large naval training center. The resistant strains of beta
hemolytic streptococci were Group A, type 19 and later type 17.
Other types did not become sulfa resistant. No known instance of
sulfa-resistant organisms was developed in this series.

CONCLUSIONS

Insufflation of sulfathiazole, sulfanilamide and sulfadiazine pow-
ders, alone or in combinations, to the mucous membrane of the upper
respiratory tract to 1,500 individuals (6,000 applications) suffering
from various acute infections of the nose and throat, proved to be
as safe or safer than their oral use. A sensitivity of less than 0.5
per cent was found.

The greatest usefulness is in the early stage of the infection.
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DISCUSSION

Dr. Ravpa A. Fexrox: I should like to ask a question as to the
nature of the sensitivity responses which occurred and as to just
about how severe they were.

I recall two instances—and we used this method of insufflation
regularly for this type of acute case—in which persons who were
probably more allergic than the average (being hay fever cases in
the summer) suffered very violent reaction and dermatitis of the
face around the nose. I make this inquiry to find out whether the
responses varied from our observation in such sensitive cases.

Dr. Howarp C. BALLENGER (closing) : T accepted allergic patients
if there was no history of sensitivity to the sulfonamides. I noted no
greater percentage of sensitivity to the sulfonamides in these pa-
tients than in those without a history of allergy. However the num-
ber of allergic individuals was not great.



THE INFLUENCE OF THE SULFONAMIDES AND ANTI-
BIOTICS ON THE FUTURE OF OTOLARYNGOLOGY

BERNARD J. McMAHON, M.D.
ST. LOUIS, MISSOURI

There are many factors which may influence otolaryngologic
trends over the course of years. At times these factors may be
clearly apparent, while again they may be more insidious and grad-
ual and thus difficult to evaluate.

We have seen the treatment of sinusitis change either to the
radical or the conservative in a locality as a result of the influence
of one who holds the respect of his fellow otolaryngologists and has
thus shaped the policy, however, unconsciously, of the conduct of
his associates, probably by reason of his stronger medical or surgical
inclinations respectively towards otolaryngologic problems. The
pattern of infections, which may change from year to year or
cyclically, is another important factor of which we are fully aware.
These variable endemic episodes are as frequently the result of the
occurrence of different strains as of entirely different bacteria or
of viruses which show variations in resistance to therapeutic agents,
especially since the advent of chemotherapy. The lack of recogni-
tion of these factors may often lead to false and unwarranted mod-
ifications of therapeutic methods.

One of the earlier flurries in chemotherapy occurred in 1919 when
Young and his collaborators of Baltimore,! introduced Mercuro-
chrome 220 as a urinary antiseptic for the gonococcus, B. coli and
the staphylococcus, and later in 1924 when Young and Hill?> advo-
cated it as a germicide with great promise in the treatment of
septicemia caused by B. coli and Staphylococcus when used intra-
venously. Within these years mercurochrome was used very ex-
tensively in the treatment of a variety of infections and many glow-
ing reports of its efficacy were published. However, this enthusiasm

From the Department of Otolaryngology, St. Louis University School of
Medicine, St. Louis, Missouri.
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about its therapeutic value as a deep tissue germicide was short
lived and its use was abandoned.

It is an accepted fact that the Sulfonamides and Penicillin exert
a beneficial effect upon infections of the upper and lower respiratory
tract. Reports of animal experimentation, and clinical results have
proven conclusively that they deserve a place in our armamentarium
in combatting and controlling the pathological changes induced in
the body tissues by the invasion of certain micro-organisms. That
other micro-organisms are invulnerable to these drugs by reason
of their innate properties is apparent from the clinical fact that we
are unable to influence or control the course of some diseases by the
adequate administration of this group of drugs. We speak prin-
cipally of penicillin because of its more general use. Tyrothricin
and gramicidin also have a definite place in anti-biotic therapy,
when used locally, but in a much more limited manner. Strepto-
mycin therapy is still in an early experimental stage.

Experimental evidence has pointed to the conclusion that the
sulfonamides are bacteriostatic in action® and clinical experience
has substantiated this conclusion. On the other hand the action
of Penicillin is said to be not only bacteriostatic but bactericidal
as well, according to Chain and Duthie.*

The adverse results that have been reported have been due to the
biological resistance of the micro-organism or the intolerance of
the patient. The former is either a natural characteristic of certain
bacteria or an acquired property as a result of small inadequate
clinical doses or frequent short courses of treatment with either
the sulfonamides or penicillin. Abraham, Chain and others® have
rendered a culture of staphylococcus aureus, grown in vitro in in-
creasing concentrations of penicillin, resistant to the drug, and
Rammelkamp and Maxon® have similarly increased the resistance
of two strains of staphylococei. This phenomenon was later cor-
roborated by McKee and Houck with staphylococei, pneumococei
and streptococci,® as also by Schmidt and Sealer with pneumococei.”

The intolerance of the patient to sulfonamides is much more
frequently encountered than it is to penicillin. This intolerance is
manifested by a variety of reactions from a localized wheal to a
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generalized erythema, or from mucosal reaction of the nose to
an alarming asthmatoid diathesis.® Such reactions following the
administration of penicillin are less common than post-sulphona-
mide reactions, although they do occur, and should be recognized.
Certain patients are inherently sensitive to the molds of Penicillium
notatum. This was strikingly illustrated in a child which was re-
ferred by a pediatrician for the removal of a suspected non-opaque
foreign body from the right main bronchus. This diagnosis was
concurred in by the radiologist who reported a moderate atelec-
tasis of the inferior half of the right lung. A bronchoscopy was
performed which revealed an engorgement and edema of the right
main bronchus, but no foreign body. On subsequent questioning
we ascertained that the patient had been receiving penicillin for
several days for an acute respiratory infection. This was with-
drawn and within 48 hours all pulmonary signs and symptoms
subsided.

It is obvious that chemotherapeutic agents, in order to be effec-
tive, must gain access to the foci which they are intended to reach.
Therefore, an adequate local circulation is a sine qua non for the
fulfillment of this purpose as well as for that of carrying the phago-
cytic cells to the area. The drug must be brought into contact with
the vulnerable micro-organisms in sufficiently high concentration
and this contact must be maintained for a sufficient length of time
to enable the body defenses to elaborate the necessary phagocytes
to destroy the invading organisms.

It has been repeatedly stated that the action of these drugs is
bacteriostatic, but it has never been explained how organisms of
attenuated virulence can possess sufficient stimulus to the hema-
topoietic and the reticulo-endothelial systems to adequately and
successfully activate the formation of leucocytes, histiocytes and
other phagocytic and reparative cells. The explanation may rest
in the fact that these drugs do not completely interrupt cellular
respiration, inasmuch as bacterial cells inhibited in their growth
continue to metabolize even in the presence of an excess of sulfona-
mides.? Since the leucocytes are the chief phagocytic cells which
are being elaborated during bacteriostasis, a special study of the
effect of the sulfonamides, penicillin and other drugs on the viabil-
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ity and activity of these cells was conducted by Abraham, Chain,
Florey and others® in 1941. They reported that while leucocytic
activity was retarded or completely abolished by sulfathiazole, it was
not affected by penicillin solutions in similar dilutions. Dubos,® states
that “The occurrence of secondary irreversible alterations during
bacteriostasis may also explain the observation that the bacterio-
static effect of the sulfonamides can be converted into a bactericidal
effect by raising the temperature at which the reaction is taking
place from 37° C. to 40° C.” A similar bactericidal effect of sul-
fanilamide was observed by Wolff and Julius'® in 1939, and Hobby,
Meyer and Chaffee!* in 1942 showed that penicillin exerted a pow-
erful bactericidal action on streptococci, pneumococei and staphy-
lococei when acting under conditions favorable to their growth,
99% of the organisms being killed. This conclusion was confirmed
by Chain and Duthie* in 1945.

From the foregoing statements we are therefore justified in as-
suming that both the sulfonamides and penicillin are bactericidal
as well as bacteriostatic.

In evaluating the effectiveness of the sulfonamides and penicillin,
their clinical limitations and comparative advantages should be
realized fully. We are familiar with the specific bactericidal pro-
perties of these substances, the contraindications to the administra-
tion of the sulfonamides and to a lesser degree to the administra-
tion of penicillin. We know that the sulfonamides are rendered
less active in the presence of necrotic tissue and exudates because
of the para-aminobenzoic acid and the other substances which re-
verse the action of sulfonamides that are produced by many cells
and released during tissue breakdown.” Penicillin on the other
hand does not affect the viability of leucocytes except in high con-
centrations and is consequently more effective under such con-
ditions.?

Significant observations were made by Abraham, Chain, et al?
by Rammelkamp and Maxon,” and by McKee and Houck,® relative
to the resistance induced by penicillin in certain strains of staphy-
lococcus aureus and pneumococci, types I, II and TII. These in-
vestigators found that repeated serial passages of these micro-
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organisms through cultures containing penicillin in increasing
amounts resulted in a greatly increased resistance to the penicillin,
while at the same time there occured a marked decrease in the
virulence of the micro-organism for mice, though less so in the
type T and II pneumococci. Furthermore, the resistance to peni-
cillin was not decreased or the virulence increased by repeated
passages of the cultures through mice. It is significant that peni-
cillin-resistant strains are not resistant to sulfonamides and sul-
fonamide-resistant strains are not resistant to penicillin, unless
such resistance is induced by the specific drug.t? 13

In discussing the use of the sulfonamides and penicillin it is
timely to comment upon the manner in which they are used and
applied. It is generally conceded, as we have mentioned, that these
drugs must be in contact with the micro-organisms in sufficiently
high concentration for sufficient length of time to retard the growth
of the organisms in order to allow the leucocytes and other phago-
cytes to be carried to the area of infection, destroy the bacteria
and bring the infection under control. The tissue sulfonamides
and penicillin cannot penetrate or diffuse through well-established
fibrosed cavity walls since the blood vessels are narrowed due to a
thickening of their walls or completely obliterated as a result of
compression by the fibrosed tissue which they traverse. In an acute
infection the neighboring lymphatics and capillaries are so com-
pletely blocked by fibrin and histiocytic cells after 24 hours that the
blood and lymph streams are reversed and diverted away from or
around the focus of infection.!*1® At present the sulfonamides are
administered by mouth, locally, and by lozenges, gum. Penicillin
is similarly administered and in addition parenterally, intra-thecally
and by inhalation.

We feel that applications of either of these substances to the
surface of a mucous membrane of the respiratory tract is entirely
unavailing and futile. The pathogenic micro-organisms are in the
subepithelial tissues, while the surface epithelial cells are either
swollen, and relatively impermeable, or they have sloughed away.
In either case the stream of transudation is to the surface of the
mucosa, so that it is impossible for the fluid or substance to penetrate
the subepithelial tissues in the face of the greater pressure. If the
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cilia are functioning, any substance imposed upon their surface is
carried back to the portal of entry of the cavity or, as in the nose,
to the naso-pharynx, in a relatively short time. The germicidal
activity of penicillin in a cavity, only serves to retard the growth
of or kill such bacteria as are in the cavity and thus prevent the
spread of viable bacteria to other localities.

We are thus forced to conclude that intra-nasal or intra-tracheal
administration of solutions containing the sulfonamides or peni-
cillin are totally inadequate in enhancing any results accomplished
by the use of these drugs when carried through tissue channels to
penetrable areas of infection. Mutch and Rewell* state however
that calcium penicillin administered as a mist is very rapidly
absorbed through the respiratory mucous membrane, and that the
concentration in the blood subsequently approximates that found
after the injection by intramuscular and intravenous routes.

The fact that such solutions frequently contain ephedrine or
other synthetic tissue constrictors does not in any way enhance
their value, because when these drugs are in the form of emulsions,
the mechanically irritating effect of the crystals will more than
offset the possible shrinking effects of the vehicle, assuming that
this in itself has no irritating properties.

In recent years there has been an inclination on the part of some
otolaryngologists to seek more highly specialized fields within their
specialty as a result of the temporary restrictions of their activities
supposedly from the use of the sulfonamides and the antibiotics.

It is true to some extent that there has been a reduced incidence
of the more serious sequelae of otitis media, sinusitis, tonsillitis and
deep tissue infections of the neck, but it is likewise true that there
has been a much greater incident of relapses or recurrences follow-
ing these infections. Our own observations are corroborated in a
report by Spink, et al,'™ who conducted a survey of 210 young men
suffering from acute infections of the upper respiratory tract. They
concluded that “Sulfadiazine did not shorten the clinical course of
patients with tonsillitis or eradicate hemolytic streptococei from
the pharynx—although it did appear to diminish the severity of
the disease in severely ill patients,” and also “that clinical relapses




MC MAHON : SULFONAMIDES AND ANTIBIOTICS 127

following the administration of penicillin were frequently encount-
ered and appeared to be related to the reappearance of hemolytic
streptococci in the throat.”

This syndrome of diminution of symptoms and clinical relapses
corroborates the experimental evidence that these drugs have prin-
cipally a bacteriostatic action and that certain strains of micro-
organisms must become sulfa-resistant or penicillin resistant, but
continue their biological growth and resume their multiplying activ-
ities when the drugs are withdrawn. The practical and ominous
clinical application of this phenomenon lies in its potentialities re-
garding the transmission of sulfa-resistant micro-organisms of un-
attenuated virulence through a community in epidemic proportions,
since such bacteria do not lose their sulfa-resistant qualities, but do
acquire increased virulence by animal passage.

Penicillin-resistant micro-organisms likewise lose their virulence
while retaining their ability to multiply on transfers in vitro and on
animal passage without regaining either their sensitiveness to peni-
cillin or their virulence.® This does not necessarily mean that such
micro-organisms are incapable of transmitting infection, since both
of the above faculties are relative and will be modified by the re-
actions of the individual hosts. The recurrence of these micro-
organisms is, as a rule, in symbiosis with other pathogens and of
equal importance under such circumstances. We are, therefore,
faced with the fact that the application of the sulfonamides and
the anti-biotics in the control of respiratory infection is limited.
It is of interest to conjecture whether in the future we shall not
revert to the usual medical and surgical methods of treating respira-
tory infections and their complications because of the presence of
simultaneously sulfa-resistant and penicillin-resistant micro-organ-
isms, which require enormous doses of these drugs, beyond the
tolerance of the patient.

Any consideration of a modification of otolaryngologic teaching
and methods is untimely. We are agreed, I am sure, that there is
no system of therapeutics which should not be accompanied by
careful observation of the locus which the medication is intended
to influence. In chemotherapy particularly there is an undeniable
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masking of symptoms which at times requires the most careful and
accurate diagnostic acumen possessed by a well trained oto-laryngol-
ogist, for proper evaluation.

The younger oto-laryngologist should be even more carefully in-
structed and better trained. More time should be devoted to the
teaching of immunology, physiology, bio-chemistry, endocrinology
and pathology in their relations to oto-laryngology. A fuller and
more accurate knowledge of these subjects will make him more
capable in the use of chemotherapy, as applied to the treatment of
respiratory diseases and of certain types of deafness. This should
not be at the expense of a thorough general surgical training especi-
ally in the head, neck and thorax during his internship, preliminary
to his basic training in oto-laryngology.

The present military emergency which has interfered with proper
and orderly medical studies and training, has been most keenly felt
by the physician in the specialties. There has been a dehiscence
which it is the duty of the educators engaged in graduate medical
teaching to bridge over. There will of necessity be a period during
which the ideal plan cannot be fully operative, but in time this
compromise will be adequately met and the final desideratum fully
achieved.

SUMMARY

1. The sulfonamides and anti-biotics have a definite place in
the treatment of oto-laryngologic conditions.

2. Their uses are limited by the sensitiveness of the patient to
these drugs, by the acquired ‘sulfa-resistance’ or ‘penicillin-resist-
ance’ of the micro-organisms, and by the potential dangers of masked
symptoms.

634 NorTH GRAND AVENUE.
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DISCUSSION

Dr. T. C. GaLLoway: There is a point which seems to be worthy
of fariher discussion, and that is what happens to the natural im-
munological responses of the body when chemotherapy and anfi-
biotics are used.
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In ordinary untreated infections nature frequently walls it off
with cells, pours in enzymes; there is liquefaction of pus and drain-
age, or regression, with the cure of the process.

In those cases in which the sulfonamide therapy or antibiotics
are not completely effective, it may be that we have really done
harm by their use. A case in point is the type of ear which we have
seen, I think not so frequently, in which after ineffectual therapy,
we see the patient later with markedly impaired hearing, a retracted
fixed brownish drum, and apparently a plastic process has organized
within the middle ear so that we are unable by ordinary measures
to get improvement.

Dr. O. E. Van ALyea: Dr. McMahon has given us a very fine
review of the situation as it appears at the present and an outlook
into the future in relation to sulfonamide therapy and the use of
antibioties.

He touched upon one phase which I would wish him to elaborate
on. It is a condition recognized by pathologists throughout the
country and on which very little has appeared in the literature. I
think it is important to mention the dangers associated with sulfona-
mide therapy.

Recently our local ear, nose and throat society had a meeting at
which Davishon, the pathologist from one of the large hospitals in
Chicago, enunmerated the various conditions occurring with uncon-
trolled sulfonamide therapy, some of a very serious nature. Dis-
cussing his paper, another pathologist called attention to the fact
of the preponderance of the loose administration of sulfonamides
by the laity and by physicians in general. He cited as an example
its use in the acute ears in children particularly. He has seen many
of these cases at autopsy the fatal termination being attributed to
improper use of the sulfonamides. A child with an acute otitis
usually receives sulfadiazine or some other product early in the
disease. The symptoms are relieved, the temperature goes down
and the drug is stopped. A few days later as the organisms start
erowing the symptoms recur. Then the child may see another
physician who again gives sulfadiazine. This goes on and on. The
mastoid surgery is diminished but the effects are increased, the
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serious effects. The germs during all this various treatment and
cessation of treatment are quietly progressing toward the cranium
and if the sulfonamide had been properly controlled under the care-
ful supervision of an otologist during the entire episode no doubt
the drum would have been opened or the mastoid drained at the
proper time.

The pathologists, although recognizing the fact that mastoid sur-
gery has diminished feel that otologists and physicians in general
should realize that they are tampering with a dangerous condition
with this type of therapy.

Dr. F. T. HiLr: This is a most timely paper. There are so many
things which we have got to know more about before we can intelli-
gently use these drugs.

I think we will all accept the statement that with an acute in-
flammatory condition these drugs will not penetrate through the
fibrotic wall whidh is set up. How then are we going to explain
the fact that with normal meninges we will not recover penicillin
from the spinal fluid unless given intrathecally, yet with an inflam-
mation like meningitis a certain amount of penicillin given parent-
ally, can be found to penetrate the subarachnoid space.

[ understand that the eye men find that penicillin can be recov-
ered from the anterior chamber in acute inflammatory conditions
and not under normal conditions. Perhaps Dr. McMahon would
explain that, in closing his discussion.

Dr. W. E. Grove: In the developement of a suppurative lesion
of the ear in which complication takes place, and I am accustomed
to fear the development of a mastoiditis, I place a great deal of
confidence in repeated x-ray examinations.

The x-ray men tell me that where there has been indiscriminate
use of the sulfonamides in these conditions they are not able to
properly evaluate their x-rays.

In a recent case in which I was called into consultation in which
penicillin had been used before the incision of an ear drum and had
been continued after the incision of the ear drum, in which the
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clinical symptoms: gradually disappeared, I investigated the first
x-ray which had been taken several days prior, and asked for an-
other x-ray to-be made. When I consulted with the radiologist in
that particular case and viewed the films with him and asked him
to give me his opinion as to whether there had been progress of the
disease from the radiological standpoint, he said, “I don’t want
to go on record but I am quite unable to state to you positively,
Doctor, whether there has been any progression of the disease from
a radiological standpoint or not”.

Dr. JouN G. McLavriN: This subject is especially interesting
to me because I read a paper on a similar subject before the South-
ern Section of the American Triological Society several years ago,
shortly after the advent of the sulfonamides. That was before sul-
fonamides were being used locally in otolaryngology.

In December, 1945, Dr. Fletcher Woodward of Charlottesville,
Virginia read a paper before the Texas O. & O. Society Meeting in
San Antonio, Texas, in which he reported a large series of acute
upper respiratory infections where he had used penicillin locally.
The strength of the solution was 500 units per cc. He concluded
that the duration of these acute infections was diminished by about
50 per cent under that plan of therapy. He found that penicillin,
used locally, had no value in the control of chronic infections. Tt
appeared, however, that in exacerbations where chronic infection
existed, penicillin did seem to control the acute flare-up.

I have used penicillin locally not only by instillation into the
nasal chamber proper, but by direct instillation into sinuses from
which I had previously found pus on irrigation. Up to this time,
I have not realized any great value from use of penicillin instilled
as I have described. Possibly it reduces the purulent discharge to
some extent, but as a rule there is a definite tendency for it to recur.
Unquestionably, where antibiotic agents are used to control infec-
tion, nature has not been given the best opportunity to develop its
highest degree of immunity before the infection is controlled by such
an agent; therefore, the tendency for such an infection to recur is
definite.

If the sulfonamides are to be used, it is certainly best to give them
in large doses for a comparatively short time and then abandon
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the use of the drug. If there is a recurrence, the drug can be used
again, and possibly then in smaller doses over a longer period of
time to prevent further recurrences. We must remember, however,
that during the time sulfonamides are being used, important symp-
toms can be masked, especially where the drug is used over a long
period of time. Furthermore, the bacteria producing the trouble
may become desensitized to the drug where large enough doses were
not given originally, and these sulfonamide-fast bacteria then would
become very difficult to handle by the same specific agent.

Mr. CawrHORNE (by invitation): I have been very interested
indeed in this paper and in the subsequent discussion because we
have had, on somewhat different levels, discussions in England, the
feeling running pretty high between the pro-sulfonamide and anti-
sulfonamide.

I must confess I myself am rather on the side of the pro-sulfona-
mides, and the antibiotics in a number of respiratory infections,
but I feel there are two main principles which have to be very care-
fully thought of in all these cases. The first is the way in which
the sulfonamides are administered. I think most people are in the
habit of administering or giving sulfonamides to the patients in
their own homes. I believe that is where the whole thing lies. We
can never give proper sulfonamide therapy unless we have the pa-
tient under our care in the hospital because no matter how care-
fully one tries to insist that the mother or the relative wakes the
child up in the middle of the night for the dose, they will not do it
although they will promise to do it faithfully, and then the child
does not get the proper therapy.

The other thing I feel is that we have clearly with all these con-
ditions, perhaps more particularly with ear conditions than with
others, to reeducate possibly ourselves, certainly our assistants and
doctors to an entirely altered clinical picture in the various con-
ditions for which the sulfonamides are used.

Dr. LeRoy A. Scuarn: The discussion on Dr. McMahon’s very
excellent and timely paper has emphasized the first part of his sub-
ject.
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I would like to emphasize the second part: the future of otolaryn-
gology. Those of us who have been charged with the education of the
future laryngologists have been, I am sure, keenly aware of the
change in otolaryngology. We see a change from a strictly surgical
specialty to somewhat of a medical specialty, changed by the sul-
fonamides and antibiotics, so therefore we must recognize this fact
in our training of otolaryngologists. We must see that they get
more training in pathology and bacteriology and we must change
our conceptions and the indications for certain procedures which
in the old days were standardized. I have been consulted many
times and the opinion has been expressed to me, that our specialty is
so shrinking that there is no future to otolaryngology; and, would
I have my son follow my footsteps or would I have him become an
ophthalmologist or pediatrician.

I feel that we are on the verge of greater expansion than ever
before it we as otolaryngologists would so perfect ourselves that we
could take care of at least 80 per cent or even 50 per cent of those
patients who consult us who have allergy or allergic conditions;
if I could find a young man who would become interested in the
malignancies and would perfect himself in the study of the tumor
pathology and the care of the cancer patient; if I could find a young
man who would go into surgical, bacteriology; or a young man
who would, after his residency in otolaryngology take a residency
in neurosurgery, so that he could handle and act as consultant in
our brain abscesses, I am sure that there would be a good future
for that man in otolaryngology.

Dr. F. W. Dixon: I should like briefly to report the history of
two patients which puzzled me recently :

These were two girls ten years of age who, after four weeks’ aural
discharge, were admitted to the hospital in which the clinical signs
were those which indicated operative procedure. The x-ray evi-
dence likewise corroborated this, the report being that there was
breaking down of the mastoid air cells. These patients were placed
on penicillin. After two or three days the temperature became
normal, the redness and pain over the mastoid disappeared. The
whole picture seemed to clarify. After five days more penicillin
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therapy, they were discharged from the hospital. Ten days after
the discharge they were again re-admitted because of the redness
and swelling over the mastoid. The temperature was elevated one
or two degrees, there was no fluctuation, and again the x-ray pic-
ture indicated operative procedure. This was carried out and in
both patients there was found a subperiosteal thickening, the mas-
toid was filled with healthy granulations, there was no pus. There
was no exposure of sinus or dura. The patients made an unevent-
ful recovery and were discharged from the hospital on the sixth
post-operative day with a dry ear.

I did not feel it was safe in the second admission to the hospital
not to operate, yet I believe, had we again instituted penicillin

. therapy, we might have avoided operation.

Dr. B. J. McMauoN (closing): Dr. Galloway spoke of the im-
munological reactions of the body being interfered with by the early
adminisration of chemotherapy. If we accept the statement of
certain investigators that the biological activity of the micro-
organism persists, despite the fact that its multiplication is tem-
porarily checked by chemotherapy, we can assume that it is this
activity which stimulates the multiplication of the phagocytic cells,
which eventually control the infection.

The use of heat or x-ray on certain superficial areas to help over-
come infection with or without sulfonamides, may increase the
circulation and thus enhance the effectiveness of chemotherapy. On
the contrary, I have always felt that the use of cold, as used in
mastoiditis, when we are giving these drugs mitigates their effec-
tiveness by reducing the local circulation, not only of the drugs but
of the phagocytes as well.

Dr. VanAlyea mentioned the recognition of the dangers to the
patient in giving sulfonamides. This admonition cannot be too
often repeated. Under the present conditions of overcrowded hos-
pitals when patients must be attended at home we should always
be alert to these dangers. The ideal measures of daily blood counts,
hemaglobin determinations, and urinalyses for crystals are not
practical, so that we do not feel free to use the Sulfonamides in such
great concentrations, as are usually advocated. Such administra-
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tion of adequate doses should not be continued longer than four
to five days however, without the proper laboratory examinations.
We have found liver and iron therapy to be a very useful adjunct
to permit the continuation of sulfonamide therapy in patients suf-
fering from a mild secondary anemia.

With regard to massive doses, one may conjecture on the possibility
of death resulting from a foreign protein intoxication because of
the spontaneous death of excessively large numbers of bacteria
caused by these drugs, in certain fulminating infections.

Dr. Grove called our attention to the fact that the x-ray findings
in mastoiditis may be masked, and therefore misleading in patients
who have been receiving sulfonamide or antibiotic therapy. It is
true that these findings may be modified and the otolaryngologist
should be prepared to interpret these modifications.

Dr. Cawthorne further corroborated that attitude in stating that
we have to know our clinical picture, and in the administration
of sulfonamides we have to be guided by what we see and what we
know, in order to correctly evaluate the x-ray evidence of the pro
gress of the mastoid infection.

Dr. Dixon likewise stressed the point of misleading x-ray evidence
of infection. Haziness of the mastoid in early acute conditions re-
sults not only from mucosal engorgement, but also from bony septa
from which the calcium has been resorbed and which are present
as fibrous strands within this mucosa.

Dr. Schall’s substantiation of our statement on the future in
otolaryngology was encouraging. We do have to develop a definite
medical approach to our problems.in otolaryngology. This aspect
has been sacrificed in certain training centers where the surgical
approach has been particularly stressed.

We should be able to appreciate the general condition of the
patient, his metabolism, his allergic reactions and his mental atti-
tude to his sinusitis or his deafness.
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Neurogenic tumors, primarily in the nose and throat, are rare, and
there are probably few other tumors about which there is so much
confusion in the literature. When they are encountered, and this
is usually unexpectedly, one may be at a loss to know what to do,
even though most of them are amenable to successful surgical cor-
rection or removal.

Any tumor derived from nervous tissue, or its coverings may be
considered a neurogenic tumor. Neurogenic tumors in the nose or
throat may be divided into two large groups consisting of first,
developmental errors and secondly, neoplasms.

Developmental errors may be meningoceles, encephaloceles or
hydroencephaloceles. In the literature these have been called sin-
cipital’ or basal hernias,> encephalomas,® rhino-encephaloceles,*
gliomas,® fibrogliomas® and neurocytomas.” They are most fre-
quently referred to as meningoceles and encephaloceles or sincipital
or basal hernias.

These three conditions have in common a protrusion of some part
of the cranial contents through a defect of the bones. The only
exceptions to this are the small encephaloceles, which frequently
are not connected to the brain at all by any stalk nor is there any
evidence of defect of the bones.

In a meningocele there is a protrusion of the membranes alone.
They form a sac which communicates with the subarachnoid space
and which is usually distended with fluid.

In an encephalocele there is a protrusion of a portion of the
brain substance or tissue resembling brain substance. This is con-
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nected with the rest of the brain by a constricted neck or pedicle
except for those small encephaloceles noted previously. Their rarity
is stressed by the fact that Browder and de Veer* have gathered
from the literature data on only about fifty cases in which tissue
more or less resembling brain tissue has been found subcutaneously
at the base of the nose, in the nasal or nasopharyngeal cavity, or in
both locations.

A hydro-encephalocele is a protrusion of a portion of the brain
substance which contains within it part of the ventricles. A hydro-
encephalocele may or may not be congenital. If it is acquired, it
appears shortly after birth and is the result of hydrocephalus. The
increasing intracranial pressure finds a weak spot in one of the
suture lines, which yields. Herniation of cerebral contents results.

These congenital errors are most easily understood if one con-
siders them in a general way as sincipital or basal hernias with the
supposition that there is a defect of the bones or that there was :
defect during embryologic development which permitted brain mat-
ter or its coverings to protrude or to be pinched off and left behind
as a vestigial structure. Lampert stated that the frontal and oc-
cipital portions of the embryologic medullary tube close much later
than the rest of the tube. Consequently, there are greater chances
for abnormalities to take place in these regions. Following this
line of thought, a sincipital hernia could produce tumors visible
externally in the midline at the root of the nose, at thé junction
of the bony and cartilaginous portions of the nose or near the inner
canthus, depending on whether the actual or hypothetical bony
defect was located between nasal and frontal bones; between the
frontal, nasal and ethmoid bones; or between the frontal, nasal and
lacrimal bones.! A basal hernia would not produce tumors visible
on the face. They would be present in the nasal or nasopharyngeal
cavities or even in the mouth, the posterior portion of the orbit or
the sphenomaxillary fossa, depending on whether the defect was
located between the sphenoid and ethmoid bones, at the spheno-
orbital fissure or at the infra-orbital fissure.?

Microscopically the neurogenic tumors of developmental origin
vary from the ordinary meningocele, consisting of a sac lined with
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epithelium and with a fibrous wall, to a solid tumor of the enceph-
alocele variety, consisting of tangled masses of glial cells inter-
spersed among strands of fibrous tissue. Occasionally atypical
nerve cells may be seen.

The neoplasms of neurogenic origin encountered in the nose and
throat are neurofibromas, ganglioneuromas and meningiomas. In
the literature, neurofibromas have been called perineural fibroblas-
tomas, neurinomas, perineural fibromas, schwannomas and neuro-
genic fibromas.” Ganglioneuromas have been called ganglion cell
neuromas and gangliomas. Meningiomas have been called dural
endotheliomas, psammomas, neuro-epitheliomas and meningeal fi-
broblastomas.

Neurofibromas arise from the specialized investment which sep-
arates and insulates nervous tissue from surrounding structures.
They are usually recognized as fibroblastomas arising from the con-
nective sheath (perineurium) of nerves. Some believe that they
arise from the cells of the sheath of Schwann (schwannoma) and
ale therefore ectodermal in origin. A mneurofibroma forms a be-
nign encapsulated tumor of the sheath of spinal nerve roots, cranial
nerves and peripheral nerves and appears as a solitary tumor, much
more often in a central location!® than in a peripheral one. Oc-
casionally there may be hundreds of these tumors growing from
the fine cutaneous nerves, deeper and visceral nerves and cranial
nerves; a condition known as Recklinghausen’s disease. It is not
uncommon to find a neurofibroma in the nose or throat of one of
these patients.

Microscopically a neurofibroma is composed of long slender cells,
the elongated nuclei of which are arranged in palisades grouped into
eddies or streams. Sometimes there is a great deal of myxomatous,
jelly-like material present and the typical palisading streams and
eddies may not be so evident. There may be hemorrhages or other
evidences of degeneration such as formation of cysts particularly
in the larger tumors of the pharynx.

A ganglioneuroma is a nerve tumor containing adult ganglion
cells, glial cells and nerve fibers. The most generally accepted hy-
pothesis concerning the origin of ganglioneuromas is that they
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arise by multiplication of embryonal neurocytes which continue to
multiply and differentiate through the various stages up to adult
ganglion cells.’® They are exceedingly rare in the nose and throat.
Geschickter!? said that portions of the olfactory ectoderm in the
upper ethmoidal region are neuro-epithelial in character and that
gangliomas may rarely form from these cells.

Meningiomas are usually believed to be benign tumors rising from
some component of the meinges. It is generally accepted now that
they are derived from embryonal rests in the arachnoid. To explain
the occurrence of primary extracranial meningiomas in the paranasal
sinuses or subcutaneously at the root of the nose, one could assume
that the embryonal arachnoid rests were pinched off and left behind
in these locations during embryologic development and became neo-
plastic at a later date to form meningiomas. Others might account
for the presence of meningiomas in these locations by assuming that
some ancient trauma or cerebral hypertension displaced bits of
arachnoid that potentially were neoplastic.

Microscopically the meningiomas showed elongated fibroblastic
nuclei in a whorled arrangement. Here and there the whorls may
have undergone hyaline change, forming the typical sandlike bodies
called “psammomas,” from which comes the term ‘“psammoma.”

We have not included chordomas in this group because, strictly
speaking, they are not neurogenic tumors since they arise from
remnants of the primitive notochord.

In the last twenty-seven years at the Mayo Clinic, thirty-three
cases of neurogenic tumors in the nose or throat have been encount-
ered. These include nine cases of developmental error (six cases
of meningocele and three of encephalocele) and twenty-four cases
of neoplasm (nineteen cases of neurofibroma, one case of ganglio-
neuroma and four cases of meningioma).

MENINGOCELES

There were six cases of meningocele. In five cases the tumor
was external (at the root of the nose) and in one case it was
intranasal. Four of the meningoceles were large, pulsating, com-
pressible, congenital tumors at the root of the nose. In another case
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there was a small, firm, rounded mass at the root of the nose, which
was thought to be a dermoid cyst. ‘At the time of the operation it
was recognized as a meningocele and the pedicle, which entered the
cranium at the midline, at the junction of the frontal and nasal
bones, was ligated. The child had had epileptic attacks and the
mother said that these ceased after operation. In one case the
tumor presented as a cyst of the nasal cavity. Rhinorrhea developed
following an intranasal operation elsewhere. These intranasal
meningoceles appear to spring from the septum but are really pro-
trusions of the arachnoid and dura through the oribriform plate
of the ethmoid bone to one side or the other of the crista galli.

It is hard to confuse meningoceles with any other tumor. Intra-
nasal meningoceles may be difficult to identify but any purplish
cystic mass that dents with a probe and that is causing nasal ob-
struction in a child should be considered a meningocele, and par-
ticularly so, if there is any dripping of clear cerebrospinal fluid
after aspiration or attempts at removal.

External meningoceles at the root of the nose are generally cov-
ered with skin but may be covered only with granulation tissue.
Other deformities, such as spina bifida, clubfoot, harelip or mental
deficiency, are frequently present. These external meningoceles
may be confused with cavernous hemangiomas, which do occur in this
region. A roentgenogram of the skull may, and usually does, show
a defect of the bones. When this defect is present it will aid in a
differential diagnosis.

Meningoceles are neurosurgical problems, and we shall not discuss
them further except to say that it is hazardous to aspirate an intra-
nasal cyst in a child because of the possibility of meningitis follow-
ing such a procedure.

ENCEPHALOCELES

There were three cases of encephalocele. In each case the
tumor was external (at the root of the nose). These three tumors
seen by us were firm, rubbery, round congenital tumors at the root
of the nose lying just to the right of the midline. There had been
practically no change in size since birth, and the average diameter
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was 1.3 em. They were mistaken preoperatively for dermoid cysts.
In one case reported in the literature an encephalocele was mistaken
for a mixed tumor because of the firm, rubbery consistency.'?

There was no intranasal extension of any encephalocele seen by
us but such extensions have been described in the literature.* Some
may extend all the way to the brain, as in Lampert’s case. It is
usually impossible to remove such a tumor without the death of the
patient during the postoperative period. In a few cases, meningitis
and death have followed the extirpation of small encephaloceles
which apparently had no gross intracranial connection. In Ege-
ston’s opinion this result is due to the presence of a sheath similar
to that surrounding the olfactory or other cranial nerves, along
which infection was able to travel to the cranial tissue.

These small external encephaloceles with no intranasal or intra-
cranial connections are best removed through a horizontal incision
over the root of the nose so that any scarring that results will be
minimal and easily covered by a pair of spectacles. These tumors
are not encapsulated and must be removed by sharp dissection, care
being taken to remove all of the tumor. There may be a small
teatlike projection which fills a dehiscence between the two nasal
bones or at the junction of the bony and cartilaginous portions of
the nose. This was seen in two of our cases and has been described
previously.!?

An intranasal encephalocele may have intracranial connections.
For this reason, any surgical procedure undertaken for its removal
must furnish adequate exposure so that the distal pedicle or attach-
ment of the tumor may be ligated or electrocoagulated if there is
any evidence of intracranial connections. Fenger!” turned down
the maxillary bone through an external incision to remove such a
tumor successfully. The transantral approach for intranasal or
antral tumors as advocated by New and Erich'® or the fronto-ethmoid
approach would also furnish adequate exposure.

If a child has a firm, hard, external tumor at the root of the
nose with evidence of an intranasal tumor as well, he is almost
certain to have an encephalocele. Our three patients had no other
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evidence of abnormalities or of mental deficiency. Most reports in
the literature agree with this finding.

HYDRO-ENCEPHALOCELES

There were no hydro-encephaloceles in our group. A typical
hydro-encephalocele is round and elastic, giving evidence of fluid.
When the communication with the cranial cavity is sufficiently large,
the tumor usually pulsates. Many of these patients exhibit signs
of mental impairment or manifestations of organic brain disease.
These cases should be handled by a neurosurgeon and treatment
should be postponed, if possible, to determine if there is complicat-
ing hydrocephalus.

NEUROFIBROMAS

There were 19 neurofibromas in our group. Their location was as
follows: nasopharynx, one; nasopharynx and hypopharynx, one;
oropharynx and hypopharynx, three; tonsillar region, three; larynx,
two; antrum, nasopharynx and sphenoid sinus, one; nasal cavity,
two; vestibule of the nose, two; bridge of the nose, two; and ala of
the nose, two.

In these 19 cases there were only four of Recklinghausen’s disease.
These included two cases with pharyngeal tumors, one case with in-
volvement of the ala in a diffuse neurofibroma of the upper lip and
cheek and one with involvement of the bridge of the nose and supra-
orbital region. These latter two neurofibromas were a special kind,
commonly seen on the face, in the distribution of one or
more of the branches of the fifth cranial nerve, in patients with
Recklinghausen’s disease, or those who have some stigmata of the
disease. Clinically these tumors are frequently mistaken for angi-
omas because of their sponginess and diffuseness, especially if the
patient has only a few of the typical pigmented spots on the trunk,
or only a few small inconspicuous neurofibromas on unexposed
parts. They are instantly recognized once the tumor is cut into at
operation. It is composed of loosely assembled masses of small in-
dividual neurofibromas varying from 2.5 mm. in size, sometimes
larger. Grossly it looks like a cluster of small white grapes or
tiny white marbles.
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Neurofibromas are slow growing, benign tumors. The average
age at the onset of symptoms was 26.9 years. The average duration
of symptoms was 7.8 years. Neurofibromas may appear cystic or
solid with no overlying ulceration. If they are located in the
pharynx, they are usually mistaken for mixed tumors, although,
desmoids or lipomas should also be considered in the differential
diagnosis. The diagnosis is made easy if there is any evidence of
brownish pigmentation of the skin (café au lait) or multiple tumors
of the extremities or trunk. Symptoms and chief complaint vary
with the location. Pharyngeal neurofibromas may cause some diffi-
culty in talking and swallowing but rarely do they reach a size large
enough to produce respiratory obstruction. These patients usually
have been aware of a slowly growing painless tumor in the throat
for years. Only one patient had pain and that was due to a large
neurofibroma that involved the vault of the nasopharynx. Omnly
one patient complained of bleeding. The bleeding was caused by
a neurofibroma of the nasal fossa, primarily on one of the turbinates.
The first and usually the only symptom of a neurofibroma primarily
in the nose or antrum is obstruction.

The only symptom in a case of neurofibroma of the free bor-
der of a vocal cord was persistent and slowly increasing hoarse-
ness over a period of ten to twelve years. The other neurofibroma
that involved the larynx was situated on a posterior surface of
the arytenoid and caused noisy breathing for one year in a child
five years old. Up to February 1944, only 15 neurofibromas of the
larynx had been reported in the literatue. This total includes only
one of our cases. According to Smith,'” neurofibromas are most
likely to occur in the early decades of life and the usual site is the
ventricular band or aryepiglottic fold. They are usually smooth,
round tumors without mucosal ulceration and it is difficult or im-
possible to obtain tissue for biopsy. In one of our cases the tumor
was removed under suspension laryngoscopy and in another it was
necessary to perform thyrotomy to expose the tumor adequately
and remove it.

Neurofibromas of the oropharynx, hypopharynx and tonsillar re-
gion are best attacked surgically through the mouth after preliminary
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ligation of the external carotid artery on the side involved in order
to minimize bleeding at the time of removal. They shell out easily
from the capsule and rarely recur. An occasional pharyngeal neuro-
fibroma may be so large that it is necessary to do preliminary
tracheotomy to facilitate an adequate airway at all times and to
minimize postoperative obstruction or aspiration of fluids and secre-
tions into the trachea. It is usually necessary to approach.these
large tumors through an external incision. Five of these neuro-
fibromas of the pharynx and tonsillar region were removed intra-
orally after preliminary ligation of the external carotid artery
on the involved side. As noted by others and seen in one of our
cases, there may be temporary paralysis of the larynx, pharynx or
palate or findings suggestive of Horner’s syndrome after removal
of one of these large tumors of the pharynx.

Sometimes, because of its location, it is impossible to shell such
a tumor out. This may happen in the nasopharynx, antrum or nasal
cavity and consequently it may become necessary to destroy the
tumor with surgical diathermy. These tumors are not radiosensitive
and irradiation would not be expected to produce any results.

GANGLIONEUROMAS

We have encountered only one ganglioneuroma in the nose or
throat. This was a firm tumor involving the left basal region of the
tongue of a man, 26 years of age. It extended forward to
a point opposite the bicuspid area and back almost to the tip
of the epiglottis. The same tumor extended down through the
floor of the mouth and presented in the left submaxillary region.
The tumor had been slowly enlarging for seven years. The patient
stated that two courses of roentgen therapy had been given with no
effect on the tumor. He came to the Mayo Clinic because of severe
hemorrhages in the previous four months and at the time of
examination was found to have a hemoglobin level of 6 gm. per 100
cc. of blood. After preliminary ligation of the left external carotid
artery, the tumor was removed through the mouth. It was a very
friable vascular tumor surrounded by a thin capsule and had to
be removed piecemeal. It measured 10 by 12 cm. and weighed
100 gm.
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Only one other ganglioneuroma in the nose or throat has been
reported in the literature. This was a ganglioneuroma of the
pharynx, reported by Foster'® in 1942. Ganglioneuromas are en-
capsulated, benign, firm, rubbery tumors usually associated with
the sympathetic nervous system. Ganglioneuromas of the neck
have been reported by McFarland and Sappington,'® Bosse and his
associates™ and others. It is conceivable that such tumors might
bulge into the throat and be classified as tumors primary in that
location. Their surgical problems are no different from those of
neurofibromas. Their exact diagnosis must await microscopic ex-
amination and this can be said for almost any tumor of the nose
and throat.

MENINGIOMAS

There were four cases of meningioma. In three cases the tumor
was in the frontal sinus and in one case it was located subcutane-
ously at the root of the nose.

We have not considered any intracranial meningiomas, such as
the meningiomas of the olfactory groove, sphenoidal ridge or orbit,
that secondarily invaded the nose or throat.

In one of these cases, the tumor filled the frontal sinus, invaded
the antrum and ethmoid sinus and had encroached on the medial
wall of the orbit.

Another frontal meningioma occurred in a woman, 52 years of
age, who complained chiefly of a slow-growing, painless, hard tumor
at the root of the nose. Roentgenograms were interpreted as show-
ing an osteoma involving the left frontal sinus. Surgical explora-
tion revealed a friable vascular tumor lying in the frontal sinus
with a few attachments to the inner wall.

The third meningioma encountered in the frontal sinus was as-
sociated with a very large osteoma of the left frontal bone which
had caused a slowly enlarging external deformity for 15 years. At
the time of the operation, the involved bone was removed and found
to contain “nests” of meningioma with a meningioma in the frontal
sinus. The inner plate of the frontal bone was intact and there
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was no attachment to the dura or evidence of intracranial menin-
gioma. This is a good illustration of the invasion of the bone by
tumor cells and the hyperostosis which may develop.

The fourth meningioma was found to be located subcutaneously
in the midline at the root of the nose in a woman, 40 years old, who
had had a bony hard swelling, 2.5 by 3 ¢m., which had been enlarging
slowly for 13 months. A roentgenogram showed an irregular peri-
osteal proliferation involving the nasal bones and external surface
of the frontal bones. Surgical exploration through an external in-
cision over the tumor revealed a meningioma involving the base of
the nasal bone and lower part of the frontal bone. The bone had
been destroyed in this region. There was no evidence of tumor in
the frontal sinus nor any intracranially or intra-orbitally. The
tumor was destroyed with surgical diathermy and sequestrectomy
was performed two months later. Seven months and sixteen months
later, small recurrences were removed with surgical diathermy.
Four years later, the patient wrote that she had minimal deformity
with no evidence of recurrence.

Meningiomas are slowly growing expansile tumors that usually
eorow by pushing aside surrounding tissue. They do not metastasize
but recur locally if not completely removed. A considerable per-
centage produce a marked effect on adjacent bone. There may be
slight pressure absorption or marked hyperostosis.?® This hyper-
ostosis may be the reaction of the bone without its having been
invaded, but in 20 per cent of the cases, these tumors tend to in-
vade the haversian system of the overlying bone. Absorption of
bone and formation of new bone occur simultaneously and may
produce a large bony mass.?’ In time these tumor nests may
replace the thickened bone by a core of solid tumor. The effect
on adjacent bone is so characteristic that a preoperative diagnosis
of meningioma by roentgenographic examination can be made with
confidence in most of the cases that exhibit it. This picture may
be confused with chronic osteomyelitis or osteoma.

Meningiomas in the nasal sinuses and subcutaneously at the root
of the nose are best removed with surgical diathermy for two rea-
sons: surgical diathermy controls the bleeding which invariably
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occurs when one curets or dissects these tumors and it destroys the
involved bone or periosteum, preventing recurrence.

Mayo CriNic.
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DISCUSSION

Dr. P1errE VioLe: This excellent paper by Dr. New Should not be
passed over without some discussion.

In June of 1944 in New York City I reported before this Society
my experience in the removal of a carotid body tumor. This tumor
was removed through the intra-oral approach under general anes-
thesia without preliminary exposure or ligation of the carotid.
Considerable bleeding occurred during the operation but appeared
to be under control. The patient was returned to bed but suc-
cumbed three hours later due to severe hemorrhage.

Recently I presented before the Western Section of the Triological
Society a report on schwannoma of the pharynx. This tumor was
removed under local anesthesia also through the intra-oral ap-
proach without preliminary exposure or ligation of the carotid.
The operative course and post-operative recovery was uneventful.

The thought I wish to convey in this discussion is that a prelim-
inary exposure of the carotid should be performed whenever ex-
tensive surgery of the pharynx or neck is contemplated. Ligatures
then should be placed loosely around the carotid but not tied.
Ligation can then be done with deliberation and ease, should it be
justified by the operative developments.

It is obvious that in the first case to which I refer ligation may
have changed the course of events. In the second case ligation
would have proved to be unnecessary since the patient’s recovery
was wholly satisfactory.

Dr. RoBerr C. McNavcHT, San Francisco (by invitation): I had
the unusual experience of seeing within a period of two weeks two
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patients similar to the first picture which Dr. New showed, of an
infant with a midline cystic tumor, which presented the probable
diagnosis of meningioma. I had never seen one before but had
been told it was a true meningioma and that the proper course was
not to operate at the tender age of seven months. However, if it
was a dermoid type of cyst the earlier the operation was done the
less the deformity.

The deformity was already present in the nasal bones and there
was a little pit in the midline. On the basis of that more than
anything else I decided to operate on the first of these children and
it turned out to be a cystic tumor, which was full of sebaceous
material and there was an uneventful healing. A week later an-
other child came in with exactly the same condition and this one
had been diagnosed elsewhere at birth as a meningioma. We ap-
plied the test which Dr. Furstenberg described of compressing the
jugulars to see if the tumor would expand, and it did. That proved
to be confusing because this one had also a midline pit, and be-
cause of the very recent experience with the first case, which was
proven to be a dermoid cyst, we proceeded to dissect out the second
one, which also fortunately was a dermoid cyst. It did present an
unusual picture in that the cyst was a sort of dumb bell shaped one.
The one over the nasal bone was the smaller of the two compart-
ments. There was a constrictive neck which dipped down between
the nasal and frontal bones subperiosteally and then. expanded
over the frontal bones under the periosteum. That had created
quite a bony defect but did not penetrate the inner table.



THE PROBLEM OF SECONDARY
FRONTAI SINUS SURGERY

FRANCIS L. WEILLE, M.D.

BOSTON, MASSACHUSETTS

At the Massachusetts Ilye and Ear Inflrmary during 1944 a pa-
tient who had had eight external frontal sinus operations—four
on each side without obliteration—came under the care of the
writer. He was having sulfadiazine therapy for recurrent swelling,
redness and tenderness of the right orbit. This occurred several
days of each week in spite of a right Lynch frontal revision which
had been meticulously carried out by one of our staff members a
few weeks previously. Scar tissue closure of the nasofrontal open-
ing had occurred and the ethmoid area was occupied by scar tissue
which involved the septum. A further revision was done and the
patient recovered without obliteration of the frontal. He has been
followed for a year and a half and has had no further difficulty,
apparently because he has a patent nasofrontal opening measuring
about 3 by 8 millimeters. He has gained thirty lbs. or more in
weight and has survived without incident several head colds and has
had no further chemotherapy other than locally.

The presentation of this case at staff meetings aroused a good
deal of argument about the desirability of proceeding at once with
obliteration of the affected frontal sinus (or of both frontals, since
a small sequestrum had been found by x-ray on the other side;
this disappeared in later films). Lively discussion also arose re-
garding the use of the bell-end of a large, soft rubber French cath-
eter which was left in the nasofrontal opening for seven and a half
weeks, since many reasonable criticisms can be levelled at this
method.

Four other “secondary” external frontal surgical cases who ap-
peared for treatment at about this same time caused further debate

From the Department of Otolaryngology, Massachusetts HEye and Ear
Infirmary.
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as to methods. (For example, it was stated by one surgeon that
obliteration never failed if there were no osteomyelitis). It seemed
worthwhile, therefore, to look up just what had happened with other
similar patients in the previous fifteen years’ experience (1930 to
1944) at the Infirmary, since this would offer facts and figures
instead of more or less isolated impressions regarding the problem
of secondary frontal sinus surgery.

Incidentally this period divided itself almost equally into years
when chemotherapy was unknown, and years when it developed
to approximately its present state.

During these 15 years 294 patients underwent external frontal
sinus surgery. By deleting carcinomas and lost or misfiled records
276 were included in the survey. These cases had had a total of
862* operations upon the nasal cavities, sinuses and cranium, in-
cluding plastic and brain procedures. Of these, 447* were directly
upon the frontal sinus or sinuses externally, including 47 which
were bilateral and 8 cases having one frontal done at one time and
the other later. 42 patients died; a mortality of 15%.

95 of the patients had more than one external operation on one
or both frontal sinuses. The highest on one patient was nine, five
on the right and four on the left, in the case described in the be-
ginning of this paper. 181 of the group did not have either frontal
operated on more than once during the time they were followed at
the Inflrmary. These patients included bilateral procedures done
at one operation, and those having one side done at one time and
the other later. This group does not take into account any other
procedure other than direct attack on the frontal sinus. Thus it
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