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ADDRESS OF THE PRESIDENT

THE INVOLUNTARY NERVOUS SYSTEM: A CLINICAL
ABSTRACT

BY GREENFIELD SLUDER, M.D.

FELLOWS AND ASSOCIATE FELLOWS OF THE AMERICAN LARYN
GOLOGICAL ASSOCIATION: It is with great pride that I, as your
President, convene the Forty-eighth Annual Meeting of our Asso
ciation. No President has ever omitted to emphasize his appre
ciation of the high honor that you conferred upon him-the

highest honor at the disposal of American laryngologists. I

appreciate this feeling and thank you again for this great honor.
Ours is the oldest American association of laryngologists and its

membership has always been so carefully supervised that it

represents the most active and productive laryngologists of the

country.
Although I have very few words to say in a general way of that

which has been so painstakingly covered by former Presidents,
there is one feature that I believe to be of such great import to the
Association that attention should again be drawn to it, namely,
the establishment of the Associate Fellowship, and I feel that
Dr. Joseph H. Bryan should again' be complimented for his

farseeing wisdom that rendered him so active in bringing this
feature forth.

The Associate Fellowship enables us to secure the sympathies
and affections of laryngologists, however young. So far. they
have moved up into Fellowship in very considerable number,
and have added much to the life and profit of our meetings.

No meeting can be complete without calling attention to the
services of our most efficient Secretary, Dr. George M. Coates.
So efficient has Dr. Coates been that he leaves the President almost

nothing to do. I feel that the Association owes him a great debt
of gratitude.
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The gratitude of the Association should be expressed to Dr.
Herbert S. Birkett for his contribution to the success and pleasure
of this meeting. It has seemed to me that instead of a general
resume of laryngological affairs it might be more profitable to

give as abstract of some one phase of our work. To this end I
have selected the "Involuntary Nervous System."

The anatomy and physiology of the involuntary nervous system
are so complicated and the literature so extensive that they are

impossible of full comprehension by a rhinologist busy in practice.
Clinical observation, however, is a field open to the humblest of
us and must needs be a matter of routine; and each of us must

speculate at times in an effort to understand or explain some of
our observations. The pathology of the involuntary system is
so little known as to be negligible.

This system is superficial in the nose and nowhere else in the

body. Here it is available for experiment and treatment. This
fact may excuse a rhinologist's approach on some clinical features

concerning it.

Latterly, the involuntary system has been prominent in

surgical annals as a channel through which several therapeutic
results may be achieved. At present some or many of the observa
tions of various authors have not been confirmed by others,
both equally trustworthy. There are apparently unrecognizable
difficulties that prevent satisfactory conclusions bearing upon these

therapeutic efforts. There are, however, some remarkable and

highly satisfactory results that have been obtained by various
observers. In 1920 Jonnesco proposed the removal of the cervical

ganglia for the relief of the pain of angina pectoris, which has been
taken up extensively. The use and discussion of this procedure
at present are familiar. In a symposium, this year, at a com

bined meeting of the Surgical and the Nervous and Mental
Diseases Sections of the American Medical Association it was

brought out by eminent anatomists and physiologists that the

procedure could not succeed. It was then discussed by surgeons,
who described cases in which they had operated and obtained the
desired result. Coffey and Brown have well-authenticated cases

in which relief has been obtained by removal of the left upper
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cervical ganglion only. Heitger has controlled angina pectoris
in 2 cases by cocainizing the nasal ganglion, one a thrombosis of the

coronary artery.
The relief of spastic paralysis by ramisection, as described by

Royle, was discussed by eminent neurologists and surgeons and
shown that it gave no relief, yet Royle got the result and so did
Adson.

Periarterial sympathectomy for Raynaud's disease was discussed
with the same conclusions. Leriche and others have relieved a

great variety of painful conditions of the extremities by destroying
the periarterial sympathetic plexus for a short distance along the
main artery of the extremity. In this way Leriche has given relief
of pain in intermittent claudication, causalgia and painful ulcers.
In this symposium this, too, was discussed and also explained how
it failed and could not succeed.

-

The obvious fact brought out by these discussions is inconstancy
on the part of the involuntary system and our insufficient knowl

edge of it. I believe that this is true in other parts of the nervous

system. I do not think that it can be construed that anyone of
these accomplished observers is wrong.

As stated previously the involuntary system is superficial in the
nose-at the sphenopalatine (nasal) ganglion. This ganglion is

placed close to the membrane covering the sphenopalatine fora
men. Here it may be cocainized and injected with alcohol or

possibly removed. In the effort to remove it, however, the
internal maxillary artery would almost surely be cut and stop the

operation. Moreover, it has never seemed to me desirable to

attempt this seriously, because the nerve trunks which supply it,
the maxillary and vidian, cannot be removed, and lesions within
the sphenoid in· which these trunks may be involved produce all
the phenomena that are produced by the ganglion. The nasal

ganglion is placed in the connective tissue which fills the spheno
maxillary fossa. This tissue must be included in the hyperplastic
postnasal lesion, and I. believe that results gotten by treatment

here are gotten by influencing the hyperplastic process. In the

injection of alcohol into the district I do not believe that the cells
of the ganglion are destroyed. They are probably temporarily
injured and later recover. Otto May, in 1912, showed that injec-
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tion of alcohol into the isolated Gasserian ganglion did not destroy
the ganglion. Two weeks later, examination showed only a few
cells to be injured. Clinically I have seen, many times, three
to six months later, the hyperplastic lesion to be much lessened or

disappear from injection of this district with alcohol. I believe
that beneficial results are explained this way.

The inconstancy of the manifestations produced by clinically
recognizable lesions of the nasal ganglion are quite equal to or

surpass the inconstancy of other nerve lesions. The "lower-half
headache," referable to the ganglion, has many times been
described to this Association. The "sympathetic syndrome"

. is also familiar to you, as is the association of the ganglion with

ophthalmic migraine. These are entities and frequent, but there
are many phenomena besides these that are referable to the

ganglion or are controllable through or by means of it, some motor,
some sensory.

In any effort to explain phenomena through or by means of the
nasal ganglion, one is at once impressed by the complexity of that
structure. It has sensory fibers from the maxillary and the

facial, the cranial autonomic from or with the facial, in the great
superficial petrosal, sympathetic fibers from the carotid plexus
in the great deep petrosal and motor fibers from the facial, also
in the great superficial petrosal. The cells of the ganglion are

postganglionic neurons, the preganglionic neurons of which are

cranial autonomic in the great superficial petrosal from the facial.
The maxillary and sympathetic fibers are supposed to merely pass
through it.

In thinking of the involuntary system in the nasal ganglion
one is at once confronted by the part that the other nerves may
play in the clinical phenomena. Earache may be a referred pain
from the nasal ganglion and be controlled by cocaine applied to the

ganglion district. This is almost always done through the sensory
element of the facial. The pain of middle-ear abscess may also
be controlled this way and is not so easily explicable. We do not

know how such a, pain can be controlled by application of cocaine
to a point peripheral to the 'lesion. This fact has been observed
also when the application was made to the anterior ethmoidal
nerve and controlled the pain of herpes; of the supraorbital nerve
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and the control of lower-jaw toothache by application to the nasal

ganglion. The posterior pain in "lower-half" headache may also
be accomplished through the facial nerve by means of segmental
overlapping in cases with ganglion lesions, or in like manner

through the trigeminus. My feeling, however, is that the posterior
pain is a manifestation on the part of the involuntary system,
probably the sympathetic. This posterior pain is sometimes
described as a ball of fire between the shoulder blades, with no

other pain present. I have known it to be described as a hot point
on the vertebra prominans. As a referred phenomenon by the

trigeminus or facial nerves, without any other sensations elsewhere, '

this is hard to understand. The assumption of afferent attributes
in the involuntary systems explains it more easily. The "sym
pathetic syndrome of nasal ganglion neurosis" (great rhinnorrhea,
sneezing, cavernous swelling, rosacea, lacrimation, exophthalmos,
mydriasis and photophobia) seems to me impossible of explanation
in the presence of acute postethmoidal sphenoidal inflammation

by any other assumption than that they are phenomena from
irritated or inflamed involuntary elements of the nasal ganglion,
probably the sympathetic elements, although the photophobia
may be a phenomenon on the part of the cranial autonomic.

Convincing phenomena on the part of the sympathetic are diarrhea
and frequent micturition occurring in ganglion lesions and con

trolable by cocaine applied to the ganglion district. Cocaine

applied to the throat (absorption) does not produce this control.
These undoubted sympathetic phenomena are rare compared to

the neuralgic phenomena of "lower-half" headache. Ganglion
lesions are frequent. These phenomena suggest that the mechan
ism is an impulse carried by the involuntary system to the invol

untary center in the hypothalamus, the outgoing reaction of which
is by the sympathetic. Afferent properties in the involuntary
system are necessary to explain the phenomena observed by E. F.

Mueller, who observed that intradermal (not subcutaneous)
injections of foreign proteins, and even air or physiologic salt
solution, were soon followed by leukocytosis and activity in the
bone-marrow. He thinks that they (afferent impulses) go in
over the parasympathetic (cranial anatomic) and out over the
sympathetic.
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Macroscopic lesions of the nasal ganglion district are strangely
and strikingly inconstant in the production of clinical phenomena.
I have a number of patients in whom a severe coryza produces
usually a "lower-half headache," but in whom the sympathetic
syndrome alone is occasionally produced by a coryza which cannot

be recognized as in any way different from that which makes the
"lower-half headache." In one patient hayfever makes severe

asthma controllable at the ganglion. In her, ordinary coryzas
make "lower-half headache" without asthma; but on one occa

sion in midwinter, with the ground covered by three inches of snow,
a coryza made asthma and no headache or bronchitis or fever,
which was controlled by cocaine to the ganglion district. In this

patient injection of the ganglion with 95 per cent alcohol and 5 per
cent phenol has stopped the production of asthma in the hayfever
attack for now eight years. She has a mild attack of hayfever
beginning August 15. The immunologists will probably put a

different construction upon this case. Vaccination in her case

failed. In some patients coryzas sometimes make the anterior

portion of the lower-half headache, and at other times the posterior
portion only. The macroscopic lesion appears the same in both
instances. Each of the phenomena of nasal ganglion neurosis,
i. e., the "lower-half headache" and the sympathetic syndrome,
may appear separately-isolated, e. g., frontal headache, eye-pain,
upper toothache, pain in the temple, earache, occipital pain, neck
ache (wry neck), pain between the shoulder blades (ball of fire),
rhinorrhea, photophobia, lacrimation, mydriasis, sneezing. . So far
I have not seen rosacea or exophthalmos as isolated phenomena.
I have relieved asthma in the presence of chronic bronchitis with

emphysema through the ganglion. Parageusia is a rare phenome
non in ganglion lesions. I have seen it as an isolated manifesta
tion. Mastoid pain has appeared as an isolated phenomenon
and led to operation. Such cases have been reported by H. 1.
Lillie (ganglion) and H. W. Lyman (sphenoid). Glossodynia
may be a symptom of a ganglion lesion and be controlled through
the ganglion, as observed by L. W. Dean and verified by others.
The fact that the same patient may at times show a "lower-half"
headache and at other times show the sympathetic syndrome
from postnasal lesions that appear macroscopically the same is
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probably explicable by a difference in toxins. They may have
selective actions similar to dyes or drugs. If the bacteriology of
the coryza should sometime be satisfactorily solved this may be
better understood;

.

In addition to the phenomena that may be reasonably attributed
to a ganglion lesion and controlled through the ganglion, there are

other phenomena that cannot be explained this way and yet are

controllable at, by means of, or through the ganglion. I have seen

glossodynia secondary to lingual tonsillitis persist after the
tonsillitis and be stopped by application of cocaine to the ganglion
with no postnasal lesion. In this class. are external crycodynia,
lumbago, lower-jaw toothache. All eye pain may be stopped by
cocaine to the ganglion, pain of tubercular laryngitis. (L. K.

Gundrum), earache secondary to cancer of the larynx (L. H.

Clerf), pain of herpes oticus (S. L. Ruskin), itching auditory canal

(S. L. Ruskin), intractable hiccough (C. S. Rehfeldt), pain of
infected wound of the hand, sciatica, uterine cancer pain (Hiram
Byrd). Some motor phenomena have been controlled through
the ganglion. I have stopped writer's cramp and weakness of the
forearm. W. R. Brandon relieved a contracture of the flexors of
the little and ring fingers in a case of lower-half headache. The

finger nails had corroded an ulcer into the palm of the hand.
In Classifying cases as "having or not having" a ganglion lesion

it must be borne in mind that this is a clinical observation. The
work of Mueller and Dahl casts serious doubt on the correctness

of that statement for the adult. They found in the examination
of some forty skulls that the nasal and otic ganglia were uniformly
degenerated in the human adult but not in the young or animals.
The other ganglia of the head did not show degeneration. They
thought that possibly the nasal and otic ganglia were undergoing
involution like the sense of smell in man. The changes in the
nasal ganglion might be explained by a postnasal lesion at some

time of life, but those in the otic ganglion cannot be explained that

way.. The latter lies close beneath the foramen ovale, deep in
the zygomatic fossa, well removed from all external influence.
From their observations it may be questioned whether the results

gotten from the ganglion without clinical lesions are correct

interpretations. I have seen severe cases where the postnasal
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lesion, under my observation, had disappeared clinically, which
lends additional force to that challenge. The results of cocainiza
-tion or injection of a nerve at rest, however, seem to me beyond
explanation (the anterior ethmoidal for supraorbital herpes pain,
.and cocainization of the anterior tip of the lower turbinate for the

pain of tonsillectomy).
And now the problem of nerve-impulse transmission arises. In

1899 Lugaro maintained that "the central nerve endings may be
the seat of active chemical changes;" "that the nervous wave

'transmitted by the axis-cylinder structures arrives at the termina
tion, modifies its physiochemical stage, provokes as a result a

physiochemical modification within a certain radius in the neigh
borhood of the termination, and this modification in its turn acts

by physiochemical stimulation upon the parts of other neurons

with which the termination finds itself related by contact;"
"that the nerve terminations exercise upon the contiguous neuron,
not a purely physical action of contact, but a chemical action which
extends in every direction for a certain distance; hence it acts on

the more internal fibrils which do not touch the terminations and
would be exempt from any transmission by contact." This is a

transmission process (interneuronic) in contradistinction to more

.simple conduction (intraneuronic) and highly differentiated and

.specific for every sort of interneuronic articulation.

Lugaro states that, in 1906, Sherrington reached the conclusion
.that the neuron terminations are limited by surfaces of separation,
-each of which is physically a membrane which may "limit the
diffusion, serve as a barrier to osmotic pressure, limit the passage
'of ions, accumulate electrical charges, control a double electrical
.stratum, change the form and surface tension or interpose itself
as a membrane between two dilute solutions of electroLytes of
,different concentration or between two colloidal suspensions of
unlike charges." These ideas explain the irreversibility of the
nerve current in virtue of the permeability of the membrane in one

,direction only.
In a conversation with Dr. Jonathan Wright he made the fol

lowing note:

"In this connection it may be well to remark that the physical chemical
process is one of lipoalbuminous �ature by the interposition of the process as
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'entirely distinct from the electric force itself, but the formation of surfaces

by the first current sets up an apparatus for another current so that we thus get
a delay that would tend in the total time consumed to equalize the speed of the
-electric current with the nerve current. This sort of mechanism finds support
in the processes of infection through cellular surfaces at the periphery of the

body or between internal cellular surfaces. It may be grouped under the

general concept of a change of surface tensions. In the course of recovery
from acute and chronic infection processes of inflammation of the mucous

membranes, specifically of the tonsil, but also noted in other places of the

respiratory system, there is the production out of neutral fats into soap and

probably cholesterin and lecithin. Stains for these have shown such lipoid
-eombinations in much greater abundance than in normal membranes which
have not recently been in a state of inflammation. They probably represent
-the end stages of resistance of the surfaces to infection. We thus find a con

nection by transferring this conception to physiological and pathological
-changes in the synapses and ganglia of the nervous system a reasonable explana-
-tion. A working hypothesis of this kind will at least furnish a support for
lines of future research on the physiology and pathology of the processes with
-which we have to deal in this connection. It is interesting and suggestive that
we thus are able to call into service the same forces which deal with surface

.immunity, reproduction of cells and of mechanical processes of muscle contrac

-tion which are associated with the appearance of lactic acid."

Out of the hypothetical class is the experiment of Loewi, who
-found that if an isolated frog's heart full of Ringer's solution is

'subjected to stimulation of the vagus, the liquid in it acquires
.a specific physiologic action. Introduced into another frog's
heart, it exerts a clearly inhibitory action identical with that of
'stimulation of the vagus. If, now, the sympathetic be stimulated,
the liquid in it acquires stimulating properties which are revealed
-by an increase of pulsations of another heart into which such liquid
is carried. Through stimulation of the vagus and sympathetic
-there are formed substances that exert upon the heart an inhibiting
-or stimulating action. Loewi speaks directly of a parasympathe-
-tic and a sympathetic substance secreted by endings of the axones.

Lugaro thinks that probably other than the physiochemical phe
nomena put forward by Sherrington also enter into play, e. g.,
-biochemical phenomena.

With these statements in mind concerning nerve-impulse trans

mission, one may readily speculate upon some of the nasal-ganglion
�phenomena noted previously. The observations of E. F. Mueller
,(intradermal injection of air followed by leukocytosis and bone-
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marrow activity) show that there is undoubtedly an afferent

impulse conveyed by what he thinks is the parasympathetic and
transferred at the involuntary center to the sympathetic. This
is not sensory or motor in the usual understanding. It is, however,
potent. One may think of a potent secretion at the axone ending
or possibly a more complicated phenomenon. And here one may
think of the purely sympathetic phenomena of the nasal ganglion,
diarrhea and urination, leaving out all phenomena that may possi
bly call into question the trigeminus or facial. The release of

spasm of the esophagus and cardiospasm (Ruskin) can be accorn

plished only by an impulse conveyed to the vagus center and

possibly the sympathetic (cardiospasm). The relief of earache

through the ganglion is probably done through the sensory proper
ties of the facial in cases of ganglion lesions. The work of J. Ram

sey Hunt should be recalled in this connection. But the relief
of sensory or motor phenomena by anesthetizing another nerve

at rest cannot be readily explained. Speculation may lead one

to think of a possible impulse conveyed by a nerve to the centers

that is neither motor nor sensory, as we now understand, but that.
is potent for chemical or biochemical action and result such as E. F.
Mueller's observation mentioned previously. Unquestionably such

happens in the involuntary system, but the relief of supraorbital
pain by cocainization of the anterior ethmoidal must come into
this class, too; also the relief of lower-jaw toothache by cocainiza-

.tion of the ganglion with its maxillary supply. A number of such

phenomena are mentioned above.

Speculation also raises the question whether there is not an

action in the involuntary system that is necessary for pain precep
tion, and that when this function is paralyzed ordinary pain pre

ception is suspended. One must also think that it is maintained

by an intact circuit, and when this circuit is broken at any point
that function is disturbed or lost, e. g., at the nasal ganglion for

angina pectoris, or middle-ear abscess and lumbago from arthritis,
of the lumbar spine.

A number of inexplicable phenomena remain, e. g., the reversed
action of cocaine. Sometimes it is painful instead of soothing.
Another is that cocaine may stop all the pain and yet injection with
alcohol fails.
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Ophthalmic migraine is a syndrome which is still the most fasci

nating for contemplation and speculation of anything known to me.

Many of these cases are nasal ganglion and sphenoid lesions, which
have as their manifestation that syndrome instead of the more usual

phenomena, which
-

may be an hereditary predisposition. I
believe that the "heredity" of migraine consists of this manifesta
tion. There is good reason to think that the involuntary system
is the one through which it is produced. Du Bois-Reymond's
case was seemingly of upper cervical ganglionic origin. The

present ideas of nerve-impulse transmission seem to make the
mechanism of it somewhat easier of understanding, but it is still
difficult to understand the progression of it-to wit, scotoma or

hemiopia, headache, nausea, aphasia and hemiparesis to recur

at intervals. That it is independent of the trigeminus was shown
in a case where the Gasserian ganglion had been removed for tic
douloureux. The migraine continued. As is well known, it has
been likened to epilepsy.



RADIUM IN POLYPOID ETHMOIDITIS, WITH REPORT
OF CASES

SAMUEL MC CULLAGH, M.D.

AMONG the diseases encountered by the rhinologist, one of the
least amenable to treatment is hyperplastic ethmoiditis with

polypoid change. The' etiology of this condition is still
'a moot question. Agreement seems general that irritation, either'
mechanical or chemical, plays an important role. Whether
this is the predominant one is still sub judice. The weight of'
evidence would seem to relegate it to a place of secondary import
ance, namely, that of an excitant. Irritation does not seem to be
effective unless there be an individual predisposition, the nature'

of which is yet undetermined. Perhaps its role is analogous to the
one it plays in the production of cancer. This predisposition is of

varying intensity in different individuals, as we meet cases of
marked polypoid degeneration in patients without recognizable
pathological change in secretion, while many with frankly purulent
conditions exhibit no tendency to form polypi. If irritation be
the sole cause, we must predicate a marked chemical change of
intense character from the normal in the secretion. If we admit
the necessity of the presence of some other basic factor which
becomes actuated by a proper irritant, our etiological concept
becomes clearer. The suggestion has been made that this basic
factor may be the result of an endocrine imbalance, and, though
this may be but the substitution of darkness on the right for dark
ness on the left, the theory seems the most plausible yet offered.
Until we arrive at some definite conception of the percentage of
cases of ethmoiditis which originated as the hyperplastic type
and became infected later as a result, among other factors, of the
decreased resistance accompanying such a pathological change,
as compared to those in which the polypi developed as a result of
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the changed secretions secondary to a purulent condition, we have
no solid ground upon which to base our deductions. The personal
opinion of the writer is that polypi seldom develop in cases that
are frankly purulent from the start. An acute infection may often.
be grafted upon a mild, slowly progressive type of this disease;
causing a very rapid florescence. The symptoms of this mild

type are so slight that its presence usually passes unrecognized
a form of ethmoid disease for which the writer has already suggested
the term larval-and the case may be mistakenly regarded as

primarily suppurative.
The frequent association of asthma with ethmoid disease is a

factor which often makes the lives of sufferers from polypoid
ethmoiditis miserable, and should be an added incentive to stimu
late our search for a truly curative agent.

Heretofore the sole method of attack has been surgical, and the
results have been gratifying neither to the patient nor the surgeon.
The promptness of return and the volume of new tumor masses.

have seemed to depend more upon individual diathesis-if I

may be permitted the term-than upon the completeness of the

operative procedure.
Any addition to our therapeutic armamentarium that promises.

cure, or even control, of this condition should receive a thorough
try-out. Radium has been used for some years past, but the
scantiness of the literature would not seem to indicate that any

thorough test of its efficacy is being made. The probable explana
tion of this condition lies in the fact that rhinologists have not the
element in their possession and the average radiologist has not the
skill necessary for its insertion in the proper location. Sluder

(Laryng., February, 1924; xxxiv, 124-125), reports its use in 8 cases,
in all of whom the tendency of the polyps to reform was checked

by its action, but claims no cures. Lyons, of the Mayo Clinic
(Am. J. Roentg., 1921, viii, 407-208, and 1922, ix; 584-587),
reports its use in 55 cases, though the ultimate results were not

available in many of these cases. He concludes, however, that
definitive cures occur more often with radium than without it,
and that in the majority of cases the intervals of recurrence are

definitely lengthened.
Sluder does not state at what stage of treatment he applies the-
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radium, but Lyons uses it postoperatively only and advises a

radical operation in every case rather than a simple removal of the

polypi. This is the course that we have pursued, giving the initial

exposure as soon as the acute postoperative symptoms have sub
sided, that is, within a week after a radical operation and a day or

two after removal of recurrences. There have always been recur

rences after the first radiation, and our experience coincides
with that of Sluder and Lyons in that the intervals have increased
between them and the character of the polypi has likewise changed.
At first pure myxoma, macroscopically, the fibrous content has
become more noticeable after each radiation.

The writer has been fortunate in the treatment of his cases in

having the cooperation of Dr. G. Allen Robinson, who is radi

ologist at the Manhattan Eye, Ear and Throat Hospital, and is
skilled in the technic of nose and throat examination. He has

prepared the following description of his method of application
and dosage:

"Normal tissues are less sensitive to radiation than are the

neoplastic or hyperplastic, and, according to Ewing, there are

three principles of radiation therapy. (1) Autolytic degeneration,
observed mainly in the group of embryonal tumors; (2) caustic
destruction, employed in the treatment of adult squamous-cell
carcinoma; (3) growth restraint, illustrated in the slow regression
of resistant tumors under deep radiation and in the treatment of
chronic inflammatory hyperplasias. The radiation of polypoid
ethmoiditis is an example of the latter method.

"In the first part of our work, radium needles were inserted

directly into the nasal polyps, but the results were unsatisfactory,
because the base of the polyps received too little radiation and the
diseased ethmoid area was not attacked. It became obvious,
therefore, that the application of radium should be preceded
by as complete an operation as possible.

"The dosage must be varied in the individual case according to

the extent of the process and the reaction of the tissues. The
technic now employed is the insertion of a 50-mg. radium tube for
two hours, or lOO-mg. tube for one hour, into the ethmoid area,
and repeated within ten days to two weeks. The average case will
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receive four applications, or approximately 400-mg. hours, to the
involved area. The gamma rays are employed, as the beta rays

(which are the softer and more irritating rays) are screened off

by 0.2 mm. platinum and 1 mm. brass. Radium needles 2 cm.

long, with a wall thickness of 0.2 mm. platinum, containing 10 mg.
of radium, are placed in a brass capsule which is 3 cm. long and
has an external diameter of 5 mm. A double string of silk or

dental floss 13 inches in length is attached to a small ring in one

end of the tube. Vaseline gauze packing is used to maintain the
tube in position and is applied between the septum and tube to

FIG. 1

prevent overaction of the radium on the septal mucosa. The loose
end of the string is strapped securely to the patient's cheek and
around the patient's ear, as there is a possibility of the tube being
dislodged to the nasopharynx and swallowed. In no case was

there pain or marked overaction following the use of radium."
The first four histories are those of private patients, the fifth,

of one occurring in the practice of my associate, Dr. Jay D. Whit
ham, which I had the privilege of following; the remaining case

reports are from Dr. Robinson's files.
3
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CASE I.-Mrs. L., aged twenty-eight years, first seen October 9,
1922. Hyperplastic ethmoiditis with polypi, asthma. Submucous
resection and partial middle turbinectomy. About six months later
bilateral ethmoidectomy and sphenoidectomy, with almost immediate

CASE I.-RADIUM TREATMENT

1924

April 17 70 Platinum, 0.2 70 Four 10-mg. needles inserted into

polypi in right nares for 1 hour;
three 10-mg. needles inserted in-

to polypi in left nares for 1 hour.

May 28 40 Platinum, 0.2 80 Four 10-mg. needles inserted in

polypi of right nostril for 2 hours

Sept. 4 30 Platinum, 0.2 60 Three 10-mg. needles inserted in

polypi of left nostril for 2 hours.
Oct. 27 80 Platinum, 0.2 120 One 50-mg. tube and one 30-mg.

Brass, 1 tube placed in left and right eth-
moid respectively.

1925
Jan. 26 30 Platinum, 0.2 60 One 30-mg. tube in right ethmoid

Brass, 1 region for 2 hours.

April 13 30 Platinum, 0.2 60 Three 10-mg. needles inserted into
left ethmoid region for 2 hours.

Nov. 2 100 Platinum, 0.2 150 One 50-mg. tube inserted into each

Brass, 1 ethmoid region for 1 t hours.
Dec. 12 100 Platinum, 0.2 150 One 50-mg. tube inserted into each

Brass, 1 ethmoid region for 1 hour.
1926

Jan. 11 70 Platinum, 0.2 70 One 40-mg. tube to right ethmoid

Brass, 1 region for 1 hour; one 30-mg�
tube to left ethmoid region for
1 hour.

. Total 820

Date.

Amount
of

element.
Screenage,

mm. Mg. hrs. Remarks.

return of the polypi. As the asthma was very distressing when polyps
were present, they were removed .in great numbers at very frequent
intervals for more than a year, when she was referred to Dr. Robinson
for radium treatment. November 2, 1925. Had twins five weeks ago;
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no asthma during pregnancy, return for past two weeks. Few small
fibrous polypi present; not removed.

February 10, 1926. Asthmatic attacks have recurred. Patient

anemic, nervous and" run down." Polypi not removed.

April 17, 1926. No asthmatic attacks for past four weeks. Nose
free of polypi.

May 28, 1926. No asthma. A few very fibrous polypi both sides.

CASE Il.-Mr. L. M. P., aged thirty-six years, first seen Sep
tember 23, 1919. Hyperplastic ethmoiditis with polypi. History of

previous removals. Removed polypi at intervals until June, 1925,
when a radical operation on the left side was done.

CASE n.-RADIUM TREATMENT

Amount
of Screenage,

Date. element. mm. Mg. hrs. Remarks.

1925

July 22 100 Platinum, 0.2 150 One 50-mg. tube applied to each

Brass, 1 ethmoid region for I! hours.
29 100 Platinum, 0.2 100 One 50-mg. tube applied to each

Brass, 1 ethmoid region for 1 hour.

Aug. 18 80 Platinum, 0.2 40 One 50-mg. tube applied to left

Brass, 1 ethmoid region for! hour; one

30-mg. tube applied to right eth-
moid region for! hour.

-

Total 290

CASE IlL-Mr. H. R, aged forty-two years, first seen May 28,
1923. History of removal of polypi at intervals for past twelve years;
asthma. Bilateral ethmoidectomy, June 1923. Recurrence of polypi
and return of asthma two months later. Recurrences removed for
next year. Has been free of asthma for past six months.

CASE IV.-Mr. F. L., aged thirty-three years, June 2, 1925. Hyper
plastic ethmoiditis with polypi; has had them removed several times.
Bilateral ethmoidectomy, June, 1925. Referred for radium treatment.

January 25, 1926. Removed one large polyp, right side. Followed
by severe hemorrhage that night, necessitating packing.
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CASE lIJ.-RADIUM TREATMEN'T
- - -- --

Amount
of Screenage,

Date. element. mm. Mg. hrs. Remarks.

1925
Dec. 17 100 Platinum, 0.2 150 One 50-mg. tube applied to each

Brass, 1 ethmoid region for 1 t hours.
1926

Jan. 13 100 Platinum, 0.2 150 One 50-mg. tube applied to each

Brass, 1 ethmoid region for 1 t hours.
Feb. 24 100 Platinum, 0.2 100 One 50-mg. tube applied to each

Brass, 1 ethmoid region for 1 hour.
-

Total 400

CASE IV.-RADIUM TREATMENT

Amount
of Screenage,

Date. element. mm. Mg. hrs. Remarks.

1925

July 15 120 Platinum, 0.2 120.0 One 70-mg. tube applied to left
Brass, 1 ethmoid region; 50-mg. tube

applied to right ethmoid region.
29 100 Platinum, 0.2 100.0 One 50-mg. tube to right and left

Brass, 1 'ethmoid regions.
.Aug, 28 50 Platinum, 0.2 50.0 One 50-mg. tube to left ethmoid

Brass, 1 area.

Sept. 29 15 Platinum, 0.2 22.5 Three 5-mg. needles inserted into
base of polyp in right nares.

,

Nov. 7 40 Platinum, 0.2 40.0 Four 10-mg. needles inserted into

large polyp for 1 hour.
1926

Feb. 6 100 Platinum, 0.2 100.0 One 50-mg. tube applied to eth-
Brass, 1 moid area on both sides for 1

-- hour.

TO,tal 432.5

May 19, 19�6. Small polypi present.
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CASE V.-Mr. M. C., aged thirty-eight years. Polypoid ethmoiditis
of long duration. Double ethmoidectomy, May, 1925, by Dr. J. D.
Whitham.

May 3, 1926. The polyps and granulation tissue are markedly
reduced and the discharge-has become much less.

CASE V.-RADIUM TREATMENT

Amount Iof Screenage,
Date. element. mm. Mg. hrs. Remarks.

1925
Nov. 19 100 Platinum, 0.2 150 One 50-mg. tube applied to each

Brass, 1 ethmoid area for I! hours.
1926

Jan. 7 130 Platinum, 0.2 130 One 100-mg. tube applied to left

Brass, 1 ethmoid for 1 hour; 30-mg. tube

applied to right ethmoid for 1

hour.
-

Total 280

------- -------

CASE vr.-RADIUM TREATMENT

Amount

Mg hrs Iof Screenage,
Date. element. mm. Remarks.

1923

July 20 60 Platinum, 0.2 120.0 30 mg. to each side of nose.

Aug. 2 30 Platinum, 0.2 60.0 Two 10-mg. needles inserted into

polyps on left side; one 10-mg.
needle in right side.

Sept. 27 20 Platinum, 0.2 40.0 One 10-mg. needle in plaque to

each side for 2 hours.
Oct. 30 40 Platinum, 0.2 80.0 Two 10-mg. needles inserted into

polyps in each side.
Dec. 10 15 Platinum, 0.2 37.5 Three 5-mg. needles inserted into

polyps.
1924

Jan. 31 30 Platinum, 0.2 60.0 Three 10-mg. needles inserted into

polyps in left nares for 2 hours.
--

Total I 397.5
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CASE VI.-H. L., aged thirty-three years. Was referred for
radium treatment July 20, 1923. Nasal polyps had existed for the

past fourteen years and had been removed surgically about thirty
times. A complete ethmoidectorny and submucous resection was

performed four years before. Polyps again appeared and were removed
at intervals of two to five months. At the time the patient was

referred for radium treatment the entire nasal mucous membrane was

polypoid, there was a large amount of mucopus present on the outer

wall and floor of both nasal cavities.
For nearly three years as a result of radium treatments there has

been an absence of nasal obstruction, the mucopurulent discharge has
ceased and the polypoid tendency definitely checked.

CASE VII.-M. R., aged forty-two years. Referred for radium

therapy May 11, 1925. The patient had nasal polyps and a constant

nasal discharge for many years. A partial ethmoidectomy was per
formed December 26, 1923, which did not improve condition. Exami
nation showed the nasal mucosa thickened and "waterlogged." A

profuse watery discharge was present. No polyps were present.
210 mg. hours of radium have been applied during the past year to

the ethmoid area on each side. The nasal discharge was practically
gone, there was no obstruction to breathing and the patient's general
condition was very much improved.

CASE VIII.-E. R. W., aged forty years. Had nasal polyps for
fifteen years, with numerous operations. Submucous resection and

partial ethmoidectomy was done on December 10, 1921. Polyps
recurred and were removed at frequent intervals. On March 1, 1924, a

complete ethmoidectomy was done and a week later 40 mg. of radium

applied to each ethmoid area for two hours. Patient has had ample
breathing space after two years, but a few fibrous polyps are noticed
in the right ethmoid region.

CASE IX.-D. P., aged thirty-six years. Nasal obstruction for
six years, with frequent sneezing attacks. On February 2, 1922, a

double ethmoidectomy was done. There was a prompt recurrence of

polyps, followed by a 'secondary ethmoidectomy on March 22, 1924,
and 40 mg. of radium applied to each ethmoid area for two hours.
One year later there' was no nasal obstruction, the discharge being
markedly reduced.
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CASE X.-D. M., aged twenty-six years. Referred October 15,
1925, with a history of headaches, nasal discharge and" colds" for

past five years. There were five operations during the past two years,
including a partial ethmoidectomy. Examination showed a typical
polypoid sinusitis, with a-large group of polyps in the left ethmoid
area. A total of 500 mg. hours radium, within three months, have
been applied to the ethmoid areas. The polyps appear more fibrous,
the headaches are relieved and the discharge lessened.

CASE XL-Po W., aged sixteen years. Had three operations for
removal of polyps from the right side of the nose during the past two

years preceding the admission to the radium clinic on April 21,
1924. Two treatments were given, amounting to 80 mg. hours, but
the patient did not return to the clinic until nearly two years later,
when the right side of the nose was entirely filled with polyps. - On

April 21, 1926, an ethmoidectomy was performed. Two weeks later,
100 mg. tube of radium was applied to the ethmoid area for two hours.

CASE XII.-D. G., aged thirty-one years. Nasal obstruction to

the right side of the nose for over two years, and was referred for
radium treatments ten days after the removal of a single large polyp
arising from the posterior ethmoid cells on the right side of the nose.

425 mg. hours of radium have been applied during the past five months
and at the present time there is no recurrence of polyps.

CASE XIII.-M. M., aged thirty-seven years. Profuse muco

purulent nasal discharge with polyp formation for three years. Fre

quent removal of the polyps did not improve the condition. After
100 mg. hours of radium to each ethmoid area the nasal secretion
became less. An ethmoidectomy has been advised, to be followed by
further radium treatment.

CASE XIV.-M. H., aged twenty-eight years. Was referred for
radium treatment December 10, 1925. Ethmoidectomy had been

performed six weeks previously. The patient had nasal obstruction
and asthma for several years. A 59-mg. radium tube was applied
postoperatively to each ethmoid area for one hour. The nose is free
from polyps nearly six months later and there have been no asthmatic
attacks. The patient is kept under observation and further radium
treatment will be given if necessary.
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CASE XV.-P. R., aged twenty-eight years. Had a chronic nasal
discharge for the past five years. Polpys were removed at frequent
intervals and recurred after ethmoidectomy. 200 mg. hours of radium
were applied in January, 1926. The granulations are less and the
nasal obstruction has been relieved as a result of the radium treatment.

CASE XVI.-S. L., aged thirty-two years. Had nasal obstruction
since she was eight years of age. Eight operations had been performed
for the relief of the obstruction, which was due to nasal polyps, but
the discharge continued. For several years the patient has had
attacks of asthma. Three radium treatments, amounting to 315 mg.
hours, were given two weeks after ethmoidectomy in March, 1926.
The attacks of asthma have disappeared and the discharge has
markedly lessened.

SUMMARY. Objection may properly be made that these case

reports are too few, too incomplete and too recent to be of much
value. However, as the purpose of the paper is frankly intended
to be a stimulus to others to follow the trail blazed by Sluder, no

further apology will be made for its recognized defects.
Complete ethmoidectomy was performed in 12 cases (Cases I,

II, III, IV, V, VI, VIII, IX, XI, XIV, XV, XVI); partial in 2
cases (Cases VII and X), and no operation in 1 case (Case XIII).
It is doubtful if Case XII belongs in the category of cases under
discussion. Four cases had asthma (Cases I, III, XIV, XVI).

All cases were markedly benefited subjectively. Asthma was

controlled whenever it was a complicating factor. Definitive cure

can be claimed in none .

.

Taking into consideration the adverse factors already noted,
as tending to minimize the value of any conclusions that may be
drawn, nevertheless the following tentative ones are apologetically
submitted for consideration.

CONCLUSIONS. Experience with this method of treatment

corroborates the conclusions of the reports of Sluder and Lyons,
namely:

1. The exhibition .of radium should follow surgical intervention,
preferably a radical operation, as soon as conditions warrant.

2. Fifty milligrams of radium, screened by 0.2 mm. of platinum
and 1 mm. of brass for one hour, or 100 mg. for two hours, may be
used.
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3. This may be repeated within ten days to two weeks.
4. No pain or marked irritation has occurred.
5. The intervals between recurrence of polypi are lengthened.
6. The amount of polypoid tissue formed is diminished.
7. Collateral conditions, such as asthma, are relieved.
8. Associ�ted purulent conditions are not directly benefited.
9. The question of definitive cure must wait upon wider experi

ence and longer elapsed time in cases apparently cured.
10. Radium is the most effective agent yet found for the control

of this condition.

DISCUSSION

DR. THOMAS J. HARRIS, New York City:
t have been interested in hearing the paper of Dr. McCullagh.

He opens up a very decidedly encouraging field of treatment for such
cases as he has described. He referred to the possibility of the
radium being swallowed as a complication. I have had a single case in
which I was unfortunate enough to have what I regarded as a burn.
The radium was introduced exactly as Dr. McCullagh has described,
and' the needles were kept in position by cotton with the thought of

protecting the septum. While there was no reaction whatever in the
ethmoid region, the septum, in some way which I never understood,
was injured. The burn took the form of a pseudomembrane, such
as we occasionally see in using a strong solution of adrenalin chlorid
in the nose. This delayed the healing of the nose for a period, I should

say, of fully three or possibly four weeks. Afterward it healed up

entirely. There was no deep burn and the temporary results have
been decidedly beneficial. It is too early to say whether any lasting
results can be expected. I certainly think this is a method to be used
in connection with surgical treatment on the ethmoid where we have
very discouraging cases.

DR. J. H. BRYAN, Washington, D. C.:
I have seen some of the bad results of radium used on the tonsils.

I have never seen a case where it has been used for the relief of this
ethmoidal condition. One case that came under my observation was

treated by one of my local confreres in which there was a very serious
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and progressive ulceration following the use of the radium needles in
the tonsil region. The application was followed by intense pain and

progressive ulceration, and it looked at one time as if it might be a

serious matter. Fortunately, the lady eventually recovered, but I

think, unless we are very familiar with the application of radium to

these parts, we must be extremely cautious. There is great danger of

its getting beyond us as far as controllable ulceration is concerned.

DR. D. CROSBY GREENE, Boston:

My experience in the treatment of chronic hyperplastic ethmoiditis
with radium has been limited to two cases. These did not respond in

the manner described by Dr. McCullagh; they showed no improve
ment, and for that reason I have been somewhat discouraged as to

the use of radiation in these cases and have not continued its use

recently.
An important point in the technic of applying radium in this work

.is the effective scre�ning-off of the destructive rays from the septum.
The cartilage and ethmoidal plate of the septum are readily destroyed
by a dose which is not too strong to apply to a tumor growth. It

·should, therefore, be protected by a screen of 2 mm. thickness of lead
laid against it.

There is apparently a variation in the degree of toleration in differ
-ent individuals. The maximum dose can be arrived at safely by
starting with a small dose and gradually increasing the dose at suc

-cessive treatments until the toleration of the individual, as shown by
the inflammatory reaction, is determined. I have in one case used
about double the dose given by Dr. McCullagh without untoward

results, by working gradually up to it in successive treatments.

DR. D. BRYSON DELAVAN, New York City:
This paper seems to mark the beginning of a new departure in the

treatment of one of the most stubborn and unpleasant of the nasal
conditions which confront us. Dr. McCullagh has done well to bring
before this meeting the subject of radium as applied to nasal troubles.
Radium has been applied in many other parts of the body for various
other conditions, and for a long while its effects have been investigated
and studied. Thoughtfully considering what he has said, it will

appear that he has done a pioneer work. There is every reason for

hoping that the work may ultimately prove to be of substantial value.
Dr. Bryan has offered a word of timely warning with regard to the
use of radium, namely, that the handling of radium is a dangerous
thing and that these cases should be treated not by the beginner but
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be placed in the hands of the most skilful users of that medium that
can be found. When the underlying causes of polyp can be identified
and reached, they, of course, should be removed. There are some

cases, however, in which radium, if meeting all present expectations,
would be very valuable.' I hope that its use in these cases may be
still further investigated.

DR. WILLIAM V. MULLIN, Cleveland, Ohio:
1 have had no experience with the use of radium in the treatment.

of polypoid conditions in the nose, but I have had rather a consider
able experience in treating asthma from the standpoint of the nose

and accessory sinuses being a causative factor, and Dr. McCullagh's
paper has thrown light upon several points. I have often been,

extremely gratified with the immediate results that follow the removal
.of polyps in cases of bronchial asthma, but after a time the asthmatic

symptoms gradually returned. I have day after day examined the
noses of these people when their attacks were becoming worse; they
would always look the same until-finally one day, when looking in

there, I would see the return of a polyp. It would seem to be spring
ing from some ethmoid roof cell that I was unable to see or clean out

at the time of operation. With the return of the hyperplastic tissue
in that cell, or cells, the asthmatic symptoms returned. It may be
that radium destroys this hyperplastic tissue in a way that we are not
able to do at operation.

I think that Dr. McCullagh has obviated some of the objections
that have been brought up here, as to the use of radium, by turning
his patients over for radium treatment to a specialist along that line.

In referring to one case he mentioned a point that I have never

seen explained. A case where during pregnancy the woman was free
from asthma. I have seen that happen in a good many pregnant
women. They would be free from asthma all during their pregnancy,
but after their babies were born they would again have a return of
their paroxysms.

DR. HENRY L. SWAIN, New Haven, Conn.:
I would like to contribute my mite to this growing subject. I have

had four cases where I used radium with the idea of clearing up the
situation and they have all been successful in their way. One, r

think, is of sufficient merit to relate here very briefly: The polyp
formation had been very great and there was in addition to the polyps.
a large, cystic, bony-walled tumor of the anterior end of the middle
turbinate. Above this the polypi went into the frontal sinuses and
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eroded the partition between the two frontal cavities. We feared
that we had to deal with something more malignant than just
the simple polyp formation. We had to operate externally and open
the frontal sinuses and take out the large tumors. We opened
down into the nose and exenterated a large part of the left ethmoid,
which was the side most prominently involved. We did such a

clean operation that we thought we had completed the job, but
to our great sorrow, later, the polyps began to come back again.
Then it was we thought of using radium. A simple tube of radium,
well protected, was placed in the nose and allowed to lie there for

eight hours. The radium man was the one who dictated the length
of time this should be allowed to remain. The result has been a

cure. The polyps have ceased to form and everything has cleared

up. That has been Over two years ago, and I think it is fairly safe
to say it is a cure if the polyp formations have ceased for that length
of time.

DR. FREDERICK M. LAW, New York City:
Radium is entirely out of my field. The x-ray room is on the top

floor and the radium room on the ground floor, so we feel we do not

associate. However, I do know of some of the results of Dr.
McCullagh's work. Even if the results are satisfactory I feel that it
should not be used enthusiastically by everyone .. It is a dangerous,
treacherous thing and apparently very simple to use. I want to caution

everyone to receive special instruction in its action and in its use or to

delegate the treatments to a real expert. There are lots of so-called
experts in radium, but the real ones are few, and in order to prevent
some serious complications, as we had in the days when x-rays were

used in tonsils, it is wiser to let someone who is absolutely familiar
with its use handle the material. I think it is a process which should
be developed and it seems to promise very excellent results.



END-RESULTS OF THE TREATMENT OF MALIGNANT
TUMORS OF THE ANTRUM OF HIGHMORE

GORDON B. NEW, M.D.

THE combination of cautery and radium, as employed in the

Mayo Clinic for the treatment of malignant tumors of the antrum

of Highmore since 1917, has eliminated the operative deaths usually
associated with this disease, and has produced a higher percentage
of cures than previous operative measures. In 1920 I reported
the treatment of 18 malignant tumors of the antrum by this

method, emphasizing the fact that there had been a decrease in
the percentage of recurrence. 7

During the eight-year period from 1917 to 1924 inclusive, 168

patients with malignant tumors of the antrum were examined:
129 of the patients had primary tumors of the antrum and 39
tumors of the antrum secondary to tumors of the upper jaw.
This division is not absolute as it is sometimes difficult to determine
the probable origin of the tumor. Ninety-seven of these patients
were treated by this method: 70 had primary tumors and 27

secondary tumors.
.

REVIEW OF THE LITERATURE. Greene" and Barnes' have reported
the good results of the combined operative and radium treatment

of malignant tumors of the antrum. Greene gives a complete
report of 84 cases of carcinoma of the antrum treated in the Hunt

ington Hospital. He makes the incision through that portion of
the face or mouth that gives the best access to the tumor.

In England there still seems to be a strong tendency toward

surgical methods alone in the treatment of malignant disease of
the antrum, as was brought out in a discussion of this subject at

the meeting of the Laryngological Section of the Royal Society
of Medicine in March, 1922.8

Harmer- reports 23 cases; operation was performed on all patients,
with 2 deaths resulting. He first performs laryngotomy and packs



FIG. I.-A, Patient having sarcoma of the antrum; before treatment.

B, Same patient after treatment; living eight years.

FIG. 2.-Photomicrograph of sarcoma of the antrum (Fig. 1). X 120.



FIG. 3.-A, Patient with squamous-cell epithelioma of the antrum, Grade
3; before treatment. B, Same patient after treatment; living five years and
five months.

FIG. 4. - Photomicrograph of squamous-cell epithelioma of the antrum,"Grade
3 (Fig. 3). X 120.
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off the pharynx. Of 18 patients with carcinoma treated' by
excision, only 2 were living more than three years' without a

recurrence. He states that the best results have been obtained

by excision followed by diathermy and treatment with radium.
Davis? reports the results of 39 cases extending over a period of

five years: 21 of these were observed personally and 18 were

reported from the Royal Society of Medicine. His method of
treatment consists in wide excision of the tumor following prelimi
nary tracheotomy. There were, apparently, 26 cases which were

followed; 13 were cases of epithelioma, 3 of which had not recurred
from one to two and a half years after operation. There were

4 cases of round-cell sarcoma, all of which recurred, 7 of endo
thelioma without recurrence from three to five and a half years
after operation, and 2 of spindle-cell sarcoma without recurrence

after from five to eight years. McNab6 advises the use of diathermy
and radium in the treatment of these conditions.

Johnson" reports on the use of radium treatment alone for car

cinoma of the antrum. Radium was inserted directly into the

cavity of the antrum and was also used on the surface of the face
and neck. He describes 24 cases: 4 patients showed no clinical
evidence of disease from one to five years after treatment; there
were 3 free from disease one, three and four years, respectively;
1 patient was free from the disease for six and a half years, but
the disease recurred later; and 8 patients improved with the treat

ment, but were never free from the disease at any time. The

malignant postoperative life of the latter was four years.
SELECTION OF PATIENTS FOR TREATMENT. In the selection of

patients for treatment the usual factors must be considered:
the age of the patient, extent of the tumor, previous treatment

and duration of the disease. More extensive tumors can be
treated by this method than by surgical treatment alone.

The grading of epitheliomas, as brought out by Broders, has
been the greatest advance in years in determining the treatment

and also the prognosis. A patient with an extensive squamous
cell epithelioma, Grade 2, of the antrum might be beyond all chance
of cure with the use of cautery or diathermy; whereas a patient
with a squamous-cell epithelioma of the same size, but of Grade 4,
with no metastasis, might have a reasonable chance of being cured
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FIG. 5.-A, Patient with squamous-cell epithelioma of the antrum, Grade 4;
before treatment. B, Same patient after treatment; living five years.

FIG. 6. - Photomicrograph of squamous-cell epithelioma of the antrum,
Grade 4 (Fig. 5). X 120.

4
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by the use of radium directly into the tumor. In the lower-grade
malignant tumors, including the mixed tumors, one must depend
on cautery or diathermy almost entirely, whereas in the high-

FIG. 7.-Patient who had squamous-cell epithelioma of the left antrum,
Grade 2; after treatment. Patient living seven and a half years; he lost the
left eye as a result of treatment and is wearing a glass eye.

grade epitheliomas and the sarcomas the results depend largely on

radiurn rather than cautery.
The patients selected for treatment were those who appeared

to have a reasonable chance o{ being cured. A great deal of care

was exercised in making the selection because treatment and only
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partial removal of a very extensive, low-grade epithelioma may
stimulate it to grow faster than it would otherwise.

The untreated patients were those who were too far advanced for

any form of effective treatment. These included patients who
could not return to the Clinic for repeated observation and treat

ment, and on this account were better taken care of nearer home.
Some of these, however, were given palliative treatment at the

request of relatives.

FIG. 8.-Postoperative opening above the left alveolar process. Patient shown
in Fig. 7.

TREATMENT. During the eight-year period from 1917 to 1924,
inclusive, cautery and radium were employed in the treatment of

malignant tumors of the antrum, as outlined in a previous report. 7

In the earlier cases patients were anesthetized with ether and the
tumor cauterized through the mouth, either above the alveolar

process or through the palate, whichever was most accessible to

the tumor. During the last few years patients have been anes-
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thetized whenever possible with block anesthesia, 0.5 of 1 per cent

procain being used; then the pharynx was packed with gauze and
nitrous oxide given through the nose as required. Nitrous oxide
has always been employed alone when the situation of the tumor

did not permit the use of local anesthetics.

FIG. 9.-Patient who had squamous-cell epithelioma of the upper jaw and

antrum, Grade 2; after treatment. Patient living seven and a half years.

Diathermy has almost entirely replaced the use of soldering
irons because it requires no protection for the surrounding tissues
and may be employed with greater facility. However" soldering
irons were used in practically all of the cases reported. It was
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brought out previously that treatment for such cases depends
largely on the grade of the tumor. Cautery is better for low-grade
tumors, whereas radium is the more important for high-grade
tumors. The aim is to destroy the tumor entirely in one treat-

FIG. lO.-Postoperative opening into the antrum. Patient shown in Fig. 9.

ment. At the time of operation radium is inserted directly into
the cavity or to the point in the antrum wall where it seems to be
most needed. Jacketed tubes, steel points or emanation seeds have
been employed, as thought advisable. Radium was also used on the
surface of the face and neck in the indicated cases, before and after

operation. Both the radium salt and emanation seeds have been
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used in these cases. Preliminary ligation of the external carotid
has not been a routine measure.

It is essential for the patient to return for observation every
month or six weeks, so that if a recurrence takes place he may have
immediate care. If the patient cannot do this he should take
treatment nearer home where such a procedure may be followed.

END-RESULTS. The end-results in the treatment of malignant
tumors of the antrum with cautery and radium have confirmed

FIG. ll.-Photomicrograph of squamous-cell epithelioma of the upper jaw and
antrum, Grade 2 (Figs. 9 and 10). X 120.

the conclusions of a previous report in 1920. There were no opera
tive deaths among the 97 patients treated. Of the 70 patients
with primary tumors, 9 lost the eye on the involved side. Of the
27 patients with secondary tumors, 2 lost an eye. The end-results
are seen in Tables X to XIII.

CONCLUSION. By the use of cautery, in the form of soldering
irons or diathermy, and by the use of radium in the treatment of
malignant tumors 'Of the antrum, operative deaths are eliminated
and more patients are cured than by previous operative methods
(Figs. 1 to 11).
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TABLE I.-TYPES OF PRIMARY TUMORS OF THE ANTRUM

Type. Untreated. Treated. Total.

Squamous-cell epithelioma 36 46 82

Sarcoma 5 4 9

Lymphosarcoma . 2 2 4

Fibrosarcoma 2 7 9

Osteosarcoma 1 1

Adenocarcinoma . 1 4 5

Malignant (type of cell not determinable) 1 5 6

Malignant (microscopic examination of tissue
not made) 12 1 13

59 70 129

TABLE II.-TYPES OF SECONDARY TUMORS OF THE ANTRUM

Type. Untreated. Treated. Total.

Squamous-cell epithelioma 10 20 30
Round-cell sarcoma. 1 1 2

Malignant (type of cell not determinable) 3 3

Malignant (microscopic examination of tissue
not made) 1 3 4

12 27 39

TABLE III. - AGE INCIDENCE OF PATIENTS WITH PRIMARY TUMORS OF

THE ANTRUM*

Years. Untreated. Treated. Total.

1 to 10 years 1 2 3
11 to 20 1 6 7
21 to 30 " 4 4
31 to 40 " 5 8 13
41 to 50 " 6 15 21
51 to 60 " 25 17 42
61 to 70 " 15 14 29
71 to 80 " 6 4 10

59 70 129

* The ages varied from three to seventy-seven years, the average being
fifty years; 79 per cent of the patients were between forty and seventy years.
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TABLE IV.-AGE INCIDENCE OF PATIENTS WITH SECONDARY TUMORS
OF THE ANTRUM *

Years. Untreated. Treated. Total.

21 to 30 years 1 1

31 to 40 " 1 2 3
41 to 50 2 4 6
51 to 60 " 2 11 13
61 to 70 4 10 14

71 to 80 " 2 2

12 27 39

* The ages varied from twenty-nine to seventy-three years, the average

being fifty-five years; 87 per cent of the patients were between forty and

seventy years.

TABLE V.-RELATIVE FREQUENCY OF TUMORS OF THE ANTRUM IN

MALES AND F,EMALES*

Tumors. Males. Females. Total.

Primary:
Untreated 39 20 59
Treated 37 33 70

76 53 129

Secondary:
Untreated 10 2 12

Treated 27 27

37 2 39

Primary and secondary:
Untreated 49 22 71
Treated 64 33 97

113 55 168

* Fifty-eight per cent of the primary tumors were in males; only 2 of the

secondary tumors were in females. It is seen that there are about twice as'

many males as females with tumors of the antrum.
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TABLE VI.-SIDE INVOLVED BY TUMOR
Tumors. Right. Left. Total.

Primary:
Untreated 22 37 59
Treated 35 35 70

57 72 129

Secondary:
Untreated 8 4 12
Treated 14 13 27

22 17 39

Primary and secondary:
Untreated 30 41 71
Treated 49 48 97

79 89 168

TABLE VII.-DuRATION OF SYMPTOMS OF PRIMARY TUMORS OF THE ANTRUM
BEFORE EXAMINATION

Time. Untreated. Treated. Total.

2 to 4 weeks 1 1
1 to 2 months 3 2 5
2 to 4 15 16 31
4 to 6 6 9 15
6 to 8 " 8 15 23
8 to 10 5 6 11

10 to 12 1 2 3
1 to 2 years 9 9 18
2 to 3 8 3 11
Over 3 3 8 11

59 70 129

TABLE VIII.-DuRATION OF SYMPTOMS OF SECONDARY TUMORS OF THE

. ANTRUM BEFORE EXAMINATION
Time. Untreated. Treated. Total.

1 to 2 months 4 4
2 to 4 1 2 3
4 to 6 1 6 7
6 to 8 2 2 4
8 to 10 1 1

10 to 12 1 1 2
1 to 2 years 4 5 9
2 to 3 1 3 4
Over 3 2 2 4

Indeterminate 1 1

12 27 39
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TABLE IX.-CASES SELECTED FOR TREATMENT
Tumors.

Primary
Treated

Secondary
Treated

Primary and secondary
Treated

Cases.

129
70
39
27

168
97

Per cent.

54

69

57

TABLE X.-END-RESULTS OF TREATMENT OF SEVENTY PRIMARY MALIGNANT
TUMORS OF THE ANTRUM

Living after treatment.

8 years or more

7 to 8
6 to 7
5 to 6
4 to 5

3 to 4
2 to 3

1i to 2

Dead, not traced or with recurrence .

Patients.
1
5

3
2

4

1
2

3

21
49

Per cent.

30

70

TABLE XI. - TYPES OF PRIMARY TUMORS OF THE LIVING PATIENTS
Tumor.

Squamous-cell epithelioma, Grade 2

Squamous-cell epithelioma, Grade 3

Squamous-cell epithelioma, Grade 4

Fibrosarcoma .

Sarcoma

Lymphosarcoma

Osteosarcoma .

Mixed-cell sarcoma

Adenocarcinoma

Cases. Living.

{
7 years 6 months

4
5 "

4 "

3· "

H
" 5 "

2
" 6

2

��
" 10

5
" 9 "\

4
" 3

I!
"

"

2
8

" 8
2

"

1 6 " 8
6 " 4

n
" 3

3 " 6 "I

" 2

21
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'TABLE XII.-END-RESULTS OF TREATMENT OF TWENTY-SEVEN SECONDARY
MALIGNANT TUMORS OF THE ANTRUM

Living after treatment. Patients. Per cent.

7 to 8 years 2

6 to 7 4

5 to 6 2

4 to 5 1

3 to 4 4

Ii to 2 1

14* 51.8

Dead, not traced or with recurrence 13 48.2
* All of the 14 living patients with secondary malignant tumors of the

.antrum had squamous-cell epithelioma, Grade 2.

'TABLE XIII.-END-RESULTS OF TREATMENT OF NINETY-SEVEN PIUMARY AND

SECONDARY MALIGNANT TUMORS OF THE ANTRUM
Living after treatment.

8 years or more

7 to 8
6 to 7
5 to 6
4 to 5
3 to 4
2 to 3

li to 2

Patients.
1

7
7
4

5
5
2

4

Per cent.

Dead, not traced or with recurrence

35
62

36
64
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DISCUSSION

DR. D. CROSBY GREENE, Boston:
I think Dr. New is to be congratulated on his presentation of this

remarkable series of cases. Under Dr. Mosher's lead, we in Boston
have been attacking the problem somewhat differently, but the statis
tics of our end-results are, I believe, about the same. The essential
difference between our methods lies in the approach. We prefer to

expose the antrum and ethmoid by way of a wide opening through the
skin of the face, and leave this opening patent for three years after
operation. We believe that we get a better access to the growth, espe

cially if it involves the anterior ethmoid region. By leaving the open

ing unclosed we have in a number of instances been able to detect
recurrences at an early stage and attack them effectively by radiation
or operation.

In other respects our technic has been similar. We have during:
the past year used diathermy exclusively in place of the cautery, and
with more satisfactory results.

DR. WILLIAM B. CHAMBERLIN, Cleveland, Ohio:
I should like to call attention to two cases. In Dr. New's first

cases he used a soldering iron. It seems to me that diathermy, due to

the smaller size of the instrument, offers a very much better operative
technic than the soldering iron. In the first case I got a very bad

slough of the lip, due to the fact that the water was not circulating'
freely through the water-cooled retractors which Dr. New formerly
.used.

I should like also to call attention to a case which I referred to Dr.
New sometime ago on account of my prolonged absence from the city
and the fact that I wanted the case to have immediate treatment.
In this particular case there was early evidence of a malignancy, and
a symptom which to me was unusual was the fact that the patient
had an area on the floor of the nose about midway between the ante
rior opening and the choana which was very circumscribed and which
manifested a point of extreme hypersensitiveness. It is a point in
the diagnosis which to me at least was absolutely new. In fact, I
did not make the' diagnosis until later. Subsequently, in order to'

gain access to the nose, I did a submucous resection. The submucous
resection was done 'absolutely .without pain until I happened to touch
this very circumscribed area on the floor of the nose. When this
area was touched the patient almost sprang from the chair. The:
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area was so extremely sensitive that cocain, which was perfectly
efficient in controlling the esthesia in the rest of the nose, had absolu

tely no effect upon this area whatsoever. In talking to Dr. New before
this meeting I asked him if he had come in contact with this as an early
symptom. I think- that is the only case in which we have had that
manifestation.

DR. THOMAS E. CARMODY, Denver, Colo.:
I want to congratulate Dr. New on this paper and on his results.

I have seen a number of his results and I know most of them are very

good. I have been using this method for a number of years, getting
it first from Dr. New, although I formerly used the resection of the

jaw, as many of us did, without the results that we are getting from
the present method. I used the soldering iron. I used the cautery
and now the cutting instrument, as Dr. Greene suggests, following
those with radium.

The main point Dr. New makes, I think, from our standpoint, is
the diagnosis, and whether we have a Type I, II, III or IV; because
if we have Type I or II they are generally very easily cured, if we

.

_

can use the term" cured" in those cases. In the Types III and IV
cases it does not make very much difference what we do. They go
on to death.

As to the method of opening, I prefer the method Dr. New has

given us, opening through the mouth, for several reasons: We may
be able to see them better if we do as Dr. Greene has suggested, but {t
is very much easier for these patients to go about without patches on

their faces. So far as seeing a return of the growth, I believe if we use

our mirrors and the methods that are known to us we will have no

trouble in finding it.

DR. NEw (in closing):
The only point that seemed to come up is the question of the

soldering iron and diathermy. I think the use of diathermy is cer

tainly much better than our old method of the soldering iron. I just
wonder, though, whether we are going to get any further so far as

our end-results are concerned, but that, of course, I think time will
tell.
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FRONTAL SINUS DISEASE: THREE UNUSUAL
CONSECUTIVE CASES

LEE M. HURD, M.D.

CASE 1. Acute Purulent Infection, Probably Associated with Muco
celes [rom. the Beginning.-December 4, 1906. Boy, about sixteen
years of age. Severe pain and tenderness over left frontal sinus for
two days. Temperature, 1050; pulse, 135, following a chill in the

morning. He has had recurrent pain in this region, accompanying
coryza, for several years.

Examination of Nose. Congested and inflamed mucosa about
anterior portion of middle meatus, with some pus. Right frontal
transilluminates clear; left, dark; antra, clear. Enlarged tender gland
at angle of jaw, left.

Blood count showed 3,000,000 reds; 25,500 whites; 81.6 per cent

polymorphonuclears; hemoglobin, 88 per cent; no malaria plasmodia
found. Ordered hot saline douches every hour. The temperature the
next day was 99to at 3 A.M.; 1050 at 3.30 P.M. I removed the anterior

portion of middle turbinate and tried to douche frontal sinus, but
could only get into a large ethmoidal cell. Second day, temperature
again reached 1050; pulse, 135.

I then decided to open externally, via Killian route. I found the
frontal sinus full of pus under pressure. Lining mucosa was necrotic
and was removed in toto. The sinus was large for his age, extending
beyond supraorbital notch, and 1 inch in height, with deep orbital

prolongation. I could find no opening into nose. A large anterior
ethmoidal cell seemed to have expanded and blocked the frontal
orifice. This ethmoidal cell had a very thin, bony wall and was filled
with a thick, mucoid material. The anterior ethmoidal cells (which
were congested but showed no pus) were removed. The wound was

closed. That night temperature was 1030; the next day, 1050; then

dropped to 1000 and normal on the third day. Four weeks later,
interior of nose was entirely healed.

November 16, 1908. I saw him again, with history of progressive
swelling for a period of two weeks over central frontal region and which
was about 2 inches in diameter and fluctuating; also a second swelling
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over the old wound of left frontal sinus, with much edema of both

upper lids and also edema of the scalp back to the occiput. An incision,'
1 inch long, was made through the inner part of old scar and about
1 ounce of pus evacuated. The left or previously infected sinus was

filled with pus; the posterior wall was covered with dense fibrous
tissue and the interfrontal partition was necrotic and perforated; the
right frontal sinus walls were covered with thick polypoid membrane
and the nasal orifice of the right sinus was situated rather posteriorly
and was small.

Two weeks later, when the edema and swelling had subsided, the
floor and the balance of the interfrontal partition and all the frontal
mucosa was removed through a double Killian incision, but the ante
rior frontal wall was preserved, and the right ethmoidal cells exenter

ated. On the left side the dense fibrous tissue completely closed off
the left nasal cavity. A pure culture of long chain streptococci was

obtained from the pus.
In 1912 a small, movable, painless, elastic mass could be felt behind

the nasofrontal articulation, where the floors of the frontal and eth
moids had been removed. In September, "1913, he had a coryza
following surf bathing; there was a feeling of fulness about.right frontal
with some purulent nasal discharge; he was lender over right frontal
and very tender to inner side of the right eye in ethmoidal region.
Suction brought nothing from the frontal region. The temperature
was normal.

In June, 1921, the swelling behind bridge of nose was larger and a

protrusion of right eyeball, which had been present for some months,
had increased.

In September, 1922, swelling behind bridge of nose was larger, and

eyeball had markedly protruded downward and outward.
In December, 1922, orbital swelling, pain, edema of lids with con

gested conjunctiva and proptosis, occurred. Pain and swelling
increased. A I-inch incision was made in right scar, evacuating
2 drams of very thick mucopus (Staphylococcus pyogenes aureus).
Four days later, eyeball had receded 50 per cent; there was some

diplopia.
January 9, 1923. Under general anesthesia, I opened through

previous double incision and found large cyst or mucocele in upper
part of orbit and right frontal sinus, which had by pressure doubled
the size of sinus cavity. The contents of the cyst was thick mucus

and the lining membrane very thin.
.The mass, previously mentioned, in the median line behind the

nasal bones proved to be another cyst. Three other small cysts:
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behind this one and to the left were removed. Large openings were

made into both sides of the nose. All of the interfrontal septum was

removed with part of the nasal septum to the crista galli. On February
23, the right eye was reported normal.

As it was impossible to be sure that all cystic membrane had been
removed, the Lothrop technic of drainage into the nose was done.
Since 1923 he has had a thick, viscid, orange-colored discharge into
the nose from time to time, and, although I have douched the frontal

cavity many times, I have never recovered any of the cyst secretion.

CASE II. A Condition of Ossifying Periostitis.-A man, aged forty
three years, had had trouble with the nose and frontal headaches for
twelve years. An external frontal and antral operation, right side,
was done nine months ago, since which time he has had repeated
attacks of frontal inflammation with purulent discharge through
fistula in upper lid. Reoperated a few weeks ago. No better; purulent
discharge from nose; no headaches since last operation.

My examination showed pus from right frontal into nose and from
fistula through scar in right eyebrow. Transilluminates dark for all
sinuses. Large, soft mass in region of right ethmoids. Douched pus
from right frontal sinus via fistula. Antral douche showed only a

few shreds. Four days later, only got a few shreds on douching
frontal; fistula closed. Two days later, tender swelling, right forehead;
pus from frontal sinus into nose.

Operation. Opened right frontal, usual incision; anterior wall

entirely removed, and found this was greatly thickened, with new

formed bone; there was as well a thickening of posterior wall, so that
the greater portion of sinus cavity was represented by a cleft not more

than 2 mm. wide, except at the lower inner portion where there was

a small cavity about 5 x 10 mm.; the anterior wall was from 10 to

15 mm. thick. All this new-formed and softened bone was removed.
The ethmoidal cells were filled with polyps and were exenterated.
Antrum was opened through canine fossa and cavity found almost
obliterated with fibrous tissue; he was entirely healed in eighteen days
except for some crusting in nose.

CASE III. Acute Panostitis following Trauma from Impact with

Water', with Probable Rupture of Orbital Ethmoidal Plate. - A girl, aged
eighteen years, who had been under my observation for the previous
eight years and who at the' age of ten had an acute antrum on the

right side complicating influenza, had no other trouble with the nasal
sinuses until she fell from an aquaplane striking the water with con-
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siderable force. That night she had pain about the left eye and swelling
of the lids rapidly developed. When I first saw her, five days later;
she had swelling of the eyelids, forehead and cheek, with congestion
of the conjunctiva and pain in eye. The eyelids were so swollen she
could not open the eye; she also had tenderness of the frontal sinus.

Temperature, 102°.
I immediately operated via Killian route. The mucous membrane

of left frontal sinus was loose and gangrenous and lifted out in toto;
the interfrontal partition was red, softened and perforated, with free

pus in right frontal sinus; the ethmoid cells were full of pus, and the
membrane, like the frontal, could be lifted out in toto. The bony
partitions of the ethmoids were breaking down. The periorbita in
relation to the anterior ethmoid cells was covered with fibrin and
thickened. The posterior ethmoid cells were not affected.

I removed the anterior wall, the floor of the frontal sinus and all of
the interfrontal partition, and removed the bone between the right
frontal orifice and the left side (a modified Lothrop technic), and a

portion of the nasal septum was removed just below the floor of the
two frontals. I also removed all the anterior ethmoidal cells, explored
the posterior cells and incised the periorbita through the thickened
portion, but did not find pus. I closed incision with small drain at

internal end .

.

Next day, there was much less swelling of eyelids and forehead, and
some pus from drain; two days later, considerable pus through drain
and into nose; temperature, 101°. Five days after operation, all
stitches were taken out, wound strapped with adhesive and dressings
left off. Considerable pus in nose; irrigating with Dakin's solution.
An external strabismus, due to paresis of the internal rectus, which
had been present before the operation had nearly disappeared on the
fifteenth day. Almost no pus from nose, but bare bone could be
detected on posterior wall and bridge of frontal sinus and roof of

ethmoids, and through a small fistula at lower end of incision the bony
bridge seemed movable. Twenty-five days after first operation, I

again opened through first incision and found the bony bridge, the
entire posterior wall of frontal sinus and the cribriform plate necrotic.
This necrotic bone was removed in several large sequestra, revealing
granulations on the dura. The wound was sutured and I depended
on drainage through the nose. The sutures and dressing were removed
on the second day, and on the fifth she returned home. The diplopia
disappeared in a few weeks, and she has remained well for a period of

two and a half years, except for an acute antrum on the opposite side,
six months after the operation.

5
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DISCUSSION

DR. HARMON SMITH, New York City:
The first of these cases cited by Dr. Hurd bears a striking resem

blance to a case which I reported some years ago. A man of about

forty years of age presented himself at the clinic with the left brow

protruding at least i inch beyond his right and a small fistula opening
through the upper eyelid.

The x-ray indicated a tumor of some type nearly the size of a

pigeon's egg, and it projected back into the frontal lobe for at least

i inch. As there was discharge from the fistulous opening, we con

cluded it was a cystocele, which had become infected and had rup
tured.

He had not complained of great pain but only of the inconvenience
of the draining. Upon operating externally we found the cystocele
intact, but the rest of the sinus was filled with mucopurulent secretion.
The septum between the left and right sinuses was broken down and
the right sinus was almost entirely filled with the same material.

It was necessary to do a modified Lothrop. The patient had no

edema, such as existed in Dr. Hurd's case, and no temperature..
As I have reported the case together with the x-rays, I merely' cite

the case as being almost parallel to Dr. Hurd's.

DR. HENRY�L. SWAIN, New Haven, Conn.:
I had two cases which, like Dr. Hurd's two cases, came at exactly

the same time, one in one hospital and one in another. They both
came to me with swelling of the upper lid and drooping of the eyeball
and evidence of severe inflammation in the frontal sinus. The first

one, after consulting with the general surgeon, was decided to be
an external accumulation of pus or phlegmon. So he incised the outer

surface down to the bone, got a little pus out and was satisfied with
that. In the meantime I treated the frontal sinusitis from the inside
with the ordinary routine suction treatment and the patient got well.
The day the first case was operated on the second case came in with a

similar swelling on the opposite side. He had more pain in the head,
more tendency to ptosis of the eye, but was better at the end of the
first day. He was found to have a high blood count and there was

increasing swelling over the frontal sinus. The swelling started near the
nose and extended around almost to the outer edge of the orbit. On the
second day the general symptoms were better and swelling less. That

evening, while the nurse was out in the bathroom, he got up to get



HURD: FRONTAL SINUS DISEASE 67

a drink of water and fell back upon the bed, as if fainting. He
remained comatose until that very evening (the second day I had
seen the case) when we put him under an anesthetic and went to

work. There was a crackling of the front wall of the frontal sinus as

we first incised.. and we found pus under the periosteum. We went.

through this crumbly plate of bone in the anterior table and got into
the frontal sinus. We found, exactly as Dr. Hurd did, that the
membrane was ready to be lifted out, with pus under no pressure
in the frontal sinus. We got things so perfectly clean that the poste
rior wall of the frontal sinus was absolutely white. In the center

there was an erosion. Through this we found an epidural abscess.
In clearing this out a lead into the brain showed up and we found an

abscess in the frontal lobe. The first symptom the man had had was

two days before he saw me, and then he did not think it worth while
to come for treatment. I was astonished at the way that case had

proceeded with so few symptoms. Subsequently he
-

became men

tally cognizant of his surroundings, but the process kept going on.

To make it as brief as possible, in him we had one of the worst cases

of osteomyelitis I ever saw and the patient subsequently died. Every
thing that could possibly be done was done for him and yet the disease
went right straight on without being halted at all.

DR. LEWIS A. COFFIN, New York City:
The recital of one's troubles in connection with treatment of acces

sory sinuses to a group of men who are in the same field of work, I

am sure raises in the minds of each similar trouble that he has had
in one or more cases. In such recurrences as Dr. Hurd reports in

his first case, my feeling is that I have missed something at the original
operation. I know how thorough and how good an operator Dr.
Hurd is, but I cannot help feel that he missed some area, possibly
some small cell, in doing his original Killian.

Dr. Hurd's reference to the proliferating bone in the second case

reported reminds me of such a case in my practice. A young lady on

whom I did a radical Killian, some fifteen years ago, was all right for
ten or twelve years. About three years ago she had a recurrence.

After making several attempts to get relief by intranasal procedure,
I determined to open up the entire field of the previous Killian opera
tion. I found the entire ethmoidal tract filled with a core of new

bone, which condition constituted a considerable problem as to how
I should establish drainage from the frontal region; I did not dare
attempt it with a chisel or rongeur for fear of fracturing parts I did
not wish to fracture. I decided to establish drainage by means of
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an electric drill. However, while the patient was on the table I

changed my mind and decided to try obliterating the frontal by
packing as one does with a mastoid. The effort resulted in a complete
success, at least a success of three years' standing.

DR. HURD (in closing):
In answer to Dr. Coffin, I think I had all my membrane out, but I

am not sure. , He had a mucocele and was operated on twenty years

ago. His last operation made me feel that was a thing we knew noth

ing about. Four of those mucoceles occupied areas where there had
been no cells.

The case that interested me very much was that of the doctor from

Georgia who had such a proliferating formation of bone. The ante

rior wall was about 10 or 12 mm. thick. It occupied nearly the
entire area of the large frontal sinus.

The third case, in which the girl had infection with necrosis, would
have been prevented if we had had some device for those that swim to

close their noses; for instance, when she fell off the plane and hit the

water, if the sea water had not been driven up her nose she would
never have had that terrible time.



THE INFLUENCE OF NEGATIVE PRESSURE IN THE
SPHENOID ON THE OPTIC NERVE

LEON E. WHITE, M.D.

IN the study of optic nerve disturbances from focal infection,
the one great stumbling block has been the difficulty of explaining
why an optic neuritis should occur when the posterior sinuses
were practically normal. The radiographs of these sinuses seldom
show pathology. Their mucosa usually appears normal and even

a microscopic study reveals but inconsequential changes. Yet
the opening of these apparently normal sinuses benefits the neu

ritis. This clinical fact has been recognized by all rhinologists
having experience with these cases and the literature is filled with

reports of their brilliant results. The fact that such good results
followed the opening of the sphenoids either alone or in conjunction
with the ethmoids, has led to the conclusion that this procedure
removed the focus of infection, and that the sinuses although
appearing normal were yet in some mysterious way responsible
for the eye condition. Many, therefore, advocated the opening
of normal sinuses. • Volumes were devoted to the investigation of
the anatomical relationships between the sinuses and the optic
nerve, and while in a way this work was valuable, it led to errone

ous conclusions. It placed the adjacent sinuses too much .in the

limelight to the exclusion of more definite but distant foci. When
the contralateral relationships of the sinuses to the optic nerve were

described, it gave rise to extremely radical but unwarranted surgi
cal procedures, such as bilateral ethmoid and sphenoid exentera

tions for the relief of unilateral nerve disturbances. The fact that
advocates of these radical procedures still exist leads me to discuss
one phase of this subject that has not, as far as I know, been called
to the attention of the profession. Even if it has been mentioned,
it needs emphasis by repetition as it helps to explain why the open

ing of the posterior sinuses, even if normal, benefits optic neuritis.
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This brings us to the title of the paper, "The Influence of Negative
Pressure in the Sphenoid on the Optic Nerve."

It is a well-recognized fact, as I have explained in several of my

papers, that cases with optic neuritis usually have obstruction to

ventilation and drainage of the posterior sinuses. This obstruction
is usually produced by a middle turbinate wedged between the
ethmoid wall and the septum. There is often a septal deflection
to the affected side, although in some instances the septum may go
to the opposite side and a compensatory hypertrophy of the middle
turbinate takes place. Any of these conditions may so obstruct
the normal openings of the posterior sinuses that negative pressure
within them might readily ensue. This condition would probably
favor the migration of the bacteria and toxins from the blood
stream or lymphatics to the tissues adjacent to the optic nerve

and a consequent neuritis might follow. This hypothesis would

explain why we have a practically normal mucosa in most of these
cases, as I could count on my fingers the sphenoids that appeared
diseased among the many I have opened. The relief of the

negative pressure and the depletion incident to the operation
would naturally greatly benefit the neuritis.

There are two phases of this theory of negative pressure that

require elaboration: (1) Is it possible for this condition to exist
within the posterior sinuses? (2) If it does exist, would this

negative pressure favor the passage of the bacteria in the blood
stream to the sheath of the nerve? •

1. I think it has been sufficiently proven by Billings and others
that bacteria from almost any focus may travel in the blood stream.

As to the first phase-the possibility of a vacuum condition of the

sphenoid-let us consider similar conditions in the other acces

sory sinuses. There is, thanks to Sluder's investigations, a well

recognized condition in the frontal sinus brought about by closure
of the nasofrontal duct and known as vacuum disease of the frontal
S11ms. Sluder also described ethmoidal vacuum and considers it

fairly common.
.

Brawley's description of the mechanism of negative pressure is
so good that I will quote it rather than try to describe it myself.
He says that, "as a rule, no history of nasal disease is obtainable.
Close examination will reveal a swollen, boggy turbinate or one
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which is anatomically so close to the lateral nasal wall as to press
on the hiatus semilunaris and thus interfere with free interchange
of air and free exit of normal secretion from the frontal and anterior
ethmoid cells." He advocates resection of the middle turbinate
to relieve this condition. "The etiology depends on the anatomic

relationship of the middle turbinate to the hiatus semilunaris and
the infundibulum. The air in the frontal and anterior ethmoid
cells is imprisoned there by pressure of the middle turbinate against
the lateral nasal wall, the turgescent tissues filling in the hiatus
semilunaris and effectually blocking it. The lining mucous mem

brane of the sinuses absorbs the oxygen in the imprisoned air and
thus creates a vacuum. This absorption results in negative pres
sure and consequent swelling of the lining membrane with increased
blood supply to this region. Stasis to a greater or less degree
results. Pressure of the congested tissue on the contained nerve

endings, together with this stasis, produces the symptoms and
results in reflex vasomotor disturbances in the circulation of the

neighboring structures."

Negative pressure of the antrum, largely due to the painstaking
investigation of Lynch, is now well recognized. He states that
"the condition is the production of a vacuum in the antrum not

depending upon a previous recent inflammation in that cavity,
and not associated with any marked nasal lesion, such as active

suppuration, polypi or new formation. Truly a nonsuppurative
condition and a noninflammatory one, there being no evidences of

any inflammatory state in the nose; simply a condition of hyper
emia produced by the negative pressure, and being entirely relieved
as soon as complete ventilation of the cavity is established.

Granting, then, that this antral cavity is closed by some process
in the soft tissues or bone, we have many examples to prove that
the confined air will be absorbed in this cavity as it is in the ear.

It is a common experience for the general surgeon to meet with a

localized emphysema, and to see the air in the tissues gradually
absorbed. . These absolute facts leave no doubt as to

the probability of the existence of a vacuum in the antrum, if the

only means of ventilation of the cavity, namely, through the
natural or accessory opening, is closed by some pathologic change,
and the confined air absorbed by the processes referred to above."
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While this closure may be accomplished by an acute tissue
reaction to some invading infection, and may thus account for the
headache that accompanies these conditions, the cases that form
the basis for this article are all of the chronic, long-standing type,
and it is upon them I wish to lay particular stress, for they are

far more likely to be overlooked in a search for the explanation of
the varied symptoms they present. "Of the 14 cases that have
occurred in my practice in the last eighteen months," says Lynch,
"I was unable to find any gross nasal lesion that would lead to an

examination of the antrum. In 2 there was a malposition of the
middle turbinate, with a high, deflected septum; the 2 others were

incident to an atrophic fetid rhinitis."
"It is possible," says Lynch, "that the hyperplastic changes.

described by Uffenorde and Skillern and others might easily
extend sufficiently far down the nasoantral wall to involve the

opening into the antral cavity, or produce some change in the lining
membrane by extension through the fibrobony wall, accounting
for the closure of normal and accessory openings in this way."

These hyperplastic changes are also found about the sphenoidal
ostium and might readily play an important role in negative pres
sure in the sphenoid. In a recent communication from Dr. Lynch,.
in reply to my query as to his views on negative pressure in the

sphenoid, he states: "I have seen 4 cases of the sphenoid, in aU
of which, after opening, all symptoms disappeared."

The middle ear, however, seems to give us our strongest proof',
for in this accessory sinus, if you will permit me to so designate it,
we have a drum membrane through which we can see and study
negative pressure. It is well known that closure of the Eustachian
tube is shortly followed by absorption of the air within the tym
panum and a partial vacuum results. The ear-drum is retracted �

and the patient is conscious of something a little out of the ordinary
in the ear. Should there be complete closure of the tube for some

days, the ear becomes filled with serum and we have what is known
as a secretory ear. Reasoning from analogy, we thus have a well

recognized condition of negative pressure in the frontal sinus, the

antrum, ethmoids and middle ear, all brought about by closure
of the ducts or ostia, swelling of the mucosa about the nasa);

openings of these structures often being sufficient to bring about
this condition.
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It is not necessary in these cases to have an acute infect jon,
although it occurs frequently when there is one. This fact is

equally true in cases with optic nerve disturbances. In most

instances some previous nasal infection antidates the optic neuritis.

Reasoning from this, it would seem that closure of the sphenoidal
ostium would produce negative pressure even if the sphenoid
itself was not actually involved.

While it is probable that this vacuum theory has been greatly
overworked and that many obscure neuralgias have been errone

ously attributed to negative pressure, there are, without doubt,.
a certain number of true cases. Many patients suffer from occipital
headaches of obscure origin. Is it not possible that negative
pressure in the sphenoid may account for some of these? I do
not wish to overestimate its importance for I too well know the

tendency to do this with every new idea. It is probably better
at present to let it remain simply as a theoretical possibility.

2. As to the second phase of this subject: Does negative pres
sure favor the neuritis? Here again we must reason by analogy.
There are no large nerve trunks in close relationship to the frontal.
The supraorbitals, however, do become sensitive to pressure. In
the middle ear we again have our best evidence, for coursing along
its inner and posterior wall is the facial nerve enclosed like the

optic within a bony canal, and, like the optic, separated from its.

adjacent sinus by the thin, bony wall of the Fallopian canal. In
closure of the Eustachian tube there may be an exudate of serum.

If this ear i� ventilated by inflation or incision of the drum mem

brane the mucosa quickly returns to normal.
Associated with an acute secretory ear there is occasionally an

involvement of the facial nerve, known as Bell's palsy. In most

instances this palsy comes on in conjunction with an acute secre

tory middle ear. The negative pressure within the tympanum
seems to favor the migration of bacteria from the blood stream to

the sheath of the nerve.. Reik claims that in all cases incision of
the tympanic membrane, i. e., ventilation of the middle ear,
hastens recovery. Of course we all know of many instances in
which spontaneous recovery of the facial palsy occurs similar to

the recovery of a retrobulbar neuritis. In both instances we have
a neuritis causing in the one facial paralysis and in the other
blindness. The facial nerve is not a highly organized structure
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like the' optic and regenerates even after several months, while

optic atrophy not infrequently follows an optic neuritis of short
duration.

The etiology of Bell's palsy has been under considerable contro

versy, like that of optic neuritis, but cases have been reported
by Dabney where rapid recovery followed the removal of some

distant focus of infection. I have seen such cases following tonsil
litis, and I doubt not that were we more painstaking in searching
for a focus it could usually be found. In the Bell's palsies spon
taneous recovery being the almost universal rule, no great effort
is made to investigate them. If bacteria from some distant focus
reach the facial nerve; if, and as is usual, this happens when there
is negative pressure within the middle ear, does it not seem logical
to conclude that a similar condition of negative pressure within the

sphenoid favors migration of bacteria and toxins to the optic
nerve? If this supposition is correct, it should exert an enormous

influence on the method of handling cases of optic nerve involve
ment. If we will but admit that a closed sphenoid favors the
invasion of the optic nerve by bacteria from the blood stream, the
first and logical thing is to eliminate the focus which feeds these
bacteria to the blood. The elimination of this focus should be
followed by a subsidence of the neuritis and a return of the vision.
In cases recovering spontaneously we probably have a transitory
focus, acute rhinitis, tonsillitis, etc. When there is a constant

focus chronic retrobulbar neuritis and atrophy follows.
The treatment of these cases may, for convenience, be considered

under three headings:
1. Probably 50 per cent of the cases would recover spontane

ously. To submit these to any serious operative procedure not

definitely indicated by the pathology present would be not' only
unnecessary

-

but needless and meddlesome interference. When
some definite focus is found, as infected teeth or tonsils, removal
is indicated irrespective of the eye trouble. When no definite
focus is discovered, local, treatment by astringent sprays and
ointments is sufficient.

2. In about 30 per cent 'Of the cases there is, in addition to some

definite focus of infection, marked nasal blocking by a deflection
of the septum or hypertrophy of the middle turbinate. These
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cases are usually of moderate severity and there is considerable
risk in waiting for spontaneous recovery. Even should this take

place, recurrences are common. Owing to the nasal deformity
astringent sprays do not reach the sphenoidal ostium, so that a

resection of the septum or turbinectomy, or both, is indicated, in
addition to the removal of the infecting focus.

3. There remains a small number of cases, probably less than
20 per cent, where optic atrophy is to be feared. These are the
cases which arise from an especially virulent strain of bacteria,
or where, through some anatomical peculiarity as a small optic
canal, the nerve becomes subjected to unusual pressure. Here
all one's skill, both in diagnosis and treatment, must be exercised.
Procrastination spells failure. In these a definite focus must be

sought and eliminated if found; but, above all else, early surgical
ventilation of the posterior sinuses is demanded. By this is meant

the removal of the middle turbinate and the free opening of the

sphenoid and posterior ethmoid cell. The other ethmoids should
not be disturbed unless they show definite infection. It is at this

point that many rhinologists become unduly alarmed and resort

to unnecessary mutilation of the intranasal structures. I do not

believe there is any more indication for a complete ethmoid exenter

ation than there would be for a mastoidectomy in the ordinary
case of Bell's palsy, and a bilateral ethmoid and sphenoid exentera

tion would be as senseless as a radical mastoid for this transitory
paralysis.

While I have found several sphenoids with thickening of the
nasal mucosa on their anterior walls and considerable edema of the

lining membranes, and believe this condition common in cases

with optic nerve lesions, I have but one case where I could definitely
state that the ostium was closed. This fortunately was in one of
our confreres, Dr. J. L. Shipley, of the Navy. He has written
his own history and it so well describes the symptoms we would

expect with negative pressure in the sphenoid that I am giving it
as he wrote it four years ago. I made a most thorough examina
tion of the anterior face of the right sphenoid and felt positive that
the ostium had been obliterated by scar tissue following a previous
opening of that sinus. On removal of the outer wall of the
sphenoid the sinus was found to be filled with a soft mass of tissue,
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probably edematous mucous membrane. It gave way readily
under pressure with a cotton swab. This tissue was not disturbed.
The swelling subsided rapidly and within two weeks was normal.
The eye disturbance also rapidly improved. The history was as

follows:

I have been fairly subject to "colds" most of my life. My nose

first required special treatment in November and December, 1908.
A physician in Fayetteville, Arkansas, treated me for two months or

more and made four separate cauterizations of turbinates. After
this treatment I got along fairly well. However, in 1910, Dr. Moulton,
of Fort Smith, Arkansas, made one examination, cauterized one point
lightly and prescribed local treatments, i. e., salt water irrigations,
which I used off and on for about two years. I still caught cold easily
and a discharge persisted for a considerable time afterward.

From 1911-1914 I was in England and all catarrhal symptoms.
cleared up.

In 1916 I was troubled with obstructions again and was treated by
Dr. H. W. Loeb, of St. Louis. Finally he performed a submucous
resection. One side, I do not remember which, still gave trouble, and
Dr. James Smith, of St. Louis, resected a portion of the soft tissue of
the lower turbinate. For several years then I had, as a majority of

my patients in the service put it, "no more trouble with colds and the
like than anybody else."

I was first troubled with eye-strain in 1910. No error of refraction
was found, but as I was using my eyes a great deal for close work a.

weak plus sphere was given. During the summer of 1918 I was very

subject to colds, and the central vision in the left eye became slightly
hazy and a small scintillating scotoma was present. Examination of

eyes by Dr. G. B. Trible, of Washington, D. C., was negative for

pathology; V.O.D., 20/10; V.O.S., 20/30, direct vision, peripheral
vision, 20/15. Up to this time vision in both eyes had been 20/10.
After a time scintillation disappeared, leaving a central scotoma which.
at 20 feet obliterated a 20/20 letter. There was, and is, also slight
macropsia.

About July �9, 1920, while at' St. Louis, a sharp attack of iritis

developed in left eye; as I remember there was no antecedent cold or-
'

other apparent cause. Vision dropped to counting fingers at 10 feet.
There were deposits on Descemet's membrane and temperature of
101 0 C. for several days.

Physical examination by Dr. Charles H. Nielson was negative,



WHITE: NEGATIVE PRESSURE IN SPHENOID ON OPTIC NERVE 77

-except for chronic constipation found present due to spastic colon.
Spasticity was shown by x-ray plates and fluoroscopic examination.
X-rays of teeth, sinuses and mastoids, by Dr. Homer Whelon, were

negative. Blood, urine, Wassermann, were normal. (National

Pathological Laboratory).
Repeated nasal examinations, by Dr. W. M. C. Bryan, showed

.slight discharge from posterior ethmoids and possibly sphenoids.
It is worthy of note that up to this time there had been no mention
-of sinus infection. Vigorous local nasal treatment was received.

'Complete dilatation of the iris was finally obtained and recovery was

-complete and unusually rapid.
About August 27, 1920, I had a slight cold, but with marked occipital

'headache. A night or so later I noticed that I could not read . the
theater program with the lights turned out in the auditorium, as I
had been able to do up to that time. Next day there was a slight
haze over the central vision of right eye, V.O.D" 20/15, and perhaps a

.slight enlargement of the scotoma in the left. I believe there was no

scintillation. August 30th, Dr. W. M. C. Bryan exenterated eth
moids, right and left, and opened both sphenoids. The lining mucosa

-of both sphenoids, but especially the right, was edematous. This
-edema and all eye symptoms subsided promptly. Vision in right eye
returned to 20/10 in good illumination, though a slight but definite
'haziness of central vision remained in dim light.

The operation caused sharp ethmoidal and sphenoidal headache,
.and I realized that this was merely an accentuation of a dull feeling
'between the eyes and at the occiput which I had had constantly for a

'long time without being conscious of it. This feeling cleared up and
I then remained essentially free from symptoms for nearly two years.

During the spring of this year, 1922, the right nostril became
-obstructed rather frequently and the right Eustachian tube closed up
occasionally. About March 22, 1922, I had a cold with definite

.symptoms of sphenoidal irritation on the right side, i. e., occipital
headache, more on right side, and marked nervousness. A scintillating
'central scotoma appeared in right eye. Vision dropped from 20/10 to

20/15. Examination of eye and nose, by Dr. Stevenson, of Newport,
Dr. Richards and associates of Fall River, and eye examination by
Dr. Verhoeff, were all negative for objective pathology. Dr. White
found the right sphenoid to be closed. Forty-eight hours after he

opened the sphenoid, on April 22, all scintillation had disappeared,
right nostril no longer became obstructed and the right Eustachian

o
tube ceased to give trouble. In thirty days V.O.D. was 20/10.

At present, October 18, 1922, there is a very faint haze over the
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central vision of right eye in dim light. Vision is 20/10 and I am essen

tially free from nasal symptoms. I still catch cold rather easily but

symptoms are usually mild and respond easily to treatment.

I doubt if it will ever be possible to definitely diagnose many
cases of negative pressure in the posterior sinuses. The difficulty
of accomplishing this is due to their remoteness. The floor of'
the frontal, the anterior wall of the antrum and the thin orbital

plate of the ethmoids can all be palpated and a tentative diagnosis.
at least made. The transparent drum membrane permits inspec
tion of the middle ear, but in the sphenoid the most that can be

expected is to discover sufficient obstruction or swelling to render
this condition possible.

I have in my records about 60 unreported cases with some type
of optic nerve disturbance; 33 of these are appended to this paper,
as they will be found to substantiate my contention that most

cases recover by simply removing the focus of infection. They are

numbered from sixty upward in accordance with my custom of'

reporting cases in preceding papers along this line. The tonsils

appeared to be the only focus in 10, the teeth in 7, and the antrum

in 1. Both teeth and tonsils appeared infected in 3 cases, while in.
5 it was found in teeth, tonsils and antrum. In but 3 cases were·

the ethmoids involved and even in these there were also infected
teeth. The posterior sinuses were opened in but 5 of these cases ..

A definite focus was found in 29 while in 3 it was thought to be

systemic-diabetes in 1, hyperthyroidism 1, postscarlatinal or

luetic 1. A focus was not discovered in 1 case. Surgical elim
ination was followed by normal vision in 14, marked improve
ment in 2, slight in 3, none in 2. In 6 refusal to have it removed'
was followed by no improvement in 5, and normal vision in 1.
Three cases recovered under treatment, while 1 showed marked

improvement. A fifth case (the diabetic) did not improve.
Thus teeth and tonsils appeared to be the foci in 70 per cent of'

these cases, while the ethmoids were involved in less than 10 per'
cent; so there would seem little excuse for longer considering eth
moids and sphenoids the all-important factors in optic nerve

disturbances.
, They rarely require exenteration. The important

thing to do in rhinological surgery, as in all other branches, is to,

remove the focus.
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CASE No. 60.-M. G., aged nine years, was referred by Dr. W. F.

O'Reilly, of Lynn, on March 31, 1921, with diagnosis of bilateral optic
neuritis.

History. Patient had a severe cold a month ago and last week her

eyes commenced to bother. Could not see well. Pain and sensitive
ness on movement and pressure. Still has frequent headaches.

Examination. Turbinates considerably swollen and nose filled
with mucopurulent secretion. Very large tonsils and adenoid.

Eye Findings. Vision on admission, O.D., 20/60; O.S., 20/80.
Questionable pallor on temporal side both disks.

The tonsils and adenoids seemed so evidently the source of infection
that they were removed at once. Dr. Quackenboss examined the case

ten days after the operation and found the vision in each eye 20/20.
He considered the temporal pallor physiological and pronounced
both fundi normal.

COMMENT. This was a case with sudden onset of visual dis
turbance undoubtedly due to infection from tonsils and adenoids.

Recovery was rapid following their removal.

CASE No. 61.-M. J. H., aged twenty-eight years, was referred from
the Eye Clinic* on April 27, 1921, with diagnosis of retrobulbar neu

ritis, right, of one week's duration.

History. Right eye blurry but not lame or sensitive to pressure.
Examination. Nose practically negative, i. e., septum straight,

middle turbinates not in contact either with septum or outer wall.
No evidence of obstruction to drainage. Both antrums transillumi
nated normally. The teeth were badly infected. Tonsils apparently
not pathological.

Eye Findings. Visual fields showed central scotoma and contraction
of periphery. Vision O.D., fingers at 6 feet; O.S., 20/20.

The case was evidently of dental origin. She was referred to that

department of the Massachusetts General Hospital. They reported
several molars abscessed and advised extraction.

COMMENT. The patient refused to have the abscessed teeth
removed and so resented being followed up by the Social Service

Department that it was impossible to complete her history. The
case is reported to emphasize the importance of dental infection.

* Eye Clinic of the Massachusetts Eye and Ear Infirmary.
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CASE No. 62.-E. S. W., aged thirty-one years, was referred for
consultation by Dr. Gordon Berry, of Worcester, on March 8, 1922,
with diagnosis of retrobular neuritis, right.

History. Right eye became blurry six months ago and has remained
so. Thinks it not as clear as a month ago. Has had occasional colds,
but not recently. No headache, vertigo or pain about eye. Dr.

Berry wrote as follows.
"The diagnosis was uncertain. The x-rays showed nothing; there

was no pus at that time escaping from the sinuses nor was there any

history of any, and the upper posterior nares showed no edema and

only slight congestion. It was, however, a crowded area, and after
I had gotten more room by operation the pus began to come. One

thing that confused the issue was that a dentist had just removed a

diseased tooth with consequent improvement in her vision. The
tonsils gave a definite history of trouble and showed chronic infection,
so I removed them and the middle turbinate and then stopped."

Examination. The right side was ,slightly darker than the left on

transillumination. Anterior ethmoids and middle turbinate appear
to have been thoroughly removed, but there still remains some obstruc
tion to the posterior sinuses. A small, pinhead opening was made out

in the front wall of the sphenoid. Through this a probe was passed
and soft tissue felt on floor. Advised Dr. Berry as follows:

"The opening in the sphenoid is small and it seemed that the floor
was soft and in places rough. I would suggest that the front wall be

thoroughly taken down. There is considerable turbinate tissue also
at the posterior superior angle, and in order to get at the posterior
ethmoid cell this should beremoved. It is my practice to take out

this turbinate tissue and uncap the posterior ethmoid cell. On trans

illumination there was some difference between the two sides, sug
gesting posterior ethmoid involvement rather than antrum. While
the opening of the posterior sinuses will probably not prove of any
immediate benefit to the vision, it will tend to prevent further reinfec
tion. There is, as Dr. Cross well says, considerable pallor of the nerve

and a recurrence might destroy it."

Eye Findings. Dr. Albert E. Cross, of Worcester reported: "She
has been under my observation for over fifteen years and up to the

present lias had no other trouble than a simple refractive error. On

SeptemberTil last she came to me because of loss of vision in the

right temporal field and a general blurring of objects ahead. I found
her vision 20/200 with effort, and complete loss of vision in the right
field in a sector of the right temporal field. Ophthalmoscopic exami-
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nation was negative except for a questionable paleness of the temporal
side of the nerve head; Wassermann negative; blood count normal.
In an. examination made by Dr. Verhoeff the suggestion of possible
pituitary tumor was made, although there were no other symptoms.
X-ray examination negative. I then referred her to Dr.
Jordan for mental tests, trying to exclude hysteria. His report was

negative. During this time there has been some improvement in
central vision, to 20/50, but a steady loss in the visual field to almost
an hemianopsia, and an increasing paleness on the optic nerve. At
this time I asked Dr. Berry to make an exploratory operation to open
up the posterior ethmoids. He apparently found no trouble, but two

days later found a purulent discharge from this area. With this dis

charge there was a corresponding improvement in the visual' field.
Vision steadily improved to 20/30 and the field approached normal
in all sectors, until she had a secondary infection of_ the right middle
ear and mastoid. Since then the condition has remained stationary,
with intermittent periods when vision is blurred. Today vision is
20/30 (March 6, 1922) with difficulty; visual field slightly contracted
for white, but decidedly contracted for color. Nerve head is decidedly
whiter than the left, and one begins to wonder if atrophy is not going
to take place if the process is not stopped."

Wishing to learn the outcome of the case I wrote to Dr. Berry, and
from his reply, dated February 19, 1926, I quote the following: "You
have her history down to March, 1922. On March 16, her oculist,
Dr. Albert E. Cross, found the right eye not quite so well, and a right
sided intranasal operation was decided upon and done under ether
on March 20, 1922. The anterior ethmoidal group had been partly
opened November 26, 1921. This operation was confined to the
posterior ethmoid and sphenoid on the right. The cells were large.
A swollen, obstructing superior turbinate was encountered. Most of
the posterior cell partitions and the common wall between sphenoid
and ethmoid and the anterior face of the sphenoid were removed.
There was a large sphenoidal cavity with a pterygoid prolongation,
also a posterior ethmoidal prolongation high to the outside of the

sphenoid. There was very little bleeding. I used no postoperative
packing. Intense right frontal headaches developed, which were

considered due to scabbing damming secretions up into the anterior
ethmoidal and frontal cells and to scab pressure on the posterior nerves.

Things cleared with the cleaning up of the cavity. As to her
eyes, I believe they have been absolutely stationary since my ethmoid
and sphenoid operation, getting neither better nor worse."

6
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COMMENT. This case of Dr. Berry's is most interesting, and
the fact that she has been under observation so long makes it

particularly instructive. The temporal loss of vision suggested
some pituitary disturbance, but as yet it has not progressed and it
is doubtful if it does. The relief following the extraction of an

infected tooth and the removal of the tonsils lead us to consider the
neuritis as due to foci in teeth or tonsils. When I saw the case,
as I wrote Dr. Berry, the opening of the posterior sinuses would

probably not prove of any immediate benefit, as the nerve had
been permanently damaged, yet I felt this operation would prevent
further loss of vision. His recent letter justified my assumptions.
I feel that everything possible has been done for this case and

congratulate Dr. Berry on the skilful way he handled it.

CASE No. 63.-R. McL., aged thirty-two years, was seen in con

sultation for Dr. H. P. Mosher, on April 12, 1922, with diagnosis of
retrobulbar neuritis, right.

History. Poor general health. Tires easily. Is subject to frequent
colds, but does not have tonsillitis. For some years has had excessive
amount of nasal secretion. This has been more marked the past few
weeks. For the past six months has had severe headaches a portion
of each day. Has worn glasses for twenty-five years. Five days ago
had unusually severe pain about right eye and inability to see the
lower half of objects. Vision has grown worse, so that at present only
the outline of objects can be recognized. The eye is lame and sensitive
to pressure and light.

Examination. Septum fairly straight. Right middle turbinate some

what obstructive. Crusts in middle meatus, right. Tonsils small and
do not suggest infection. Several suspicious teeth.

X-ray Report. Right anterior ethmoids and right antrum clouded,
suggestive of pus. The other sinuses are clear. Sella normal. Several
abscessed teeth.

Eye Findings. Fundi normal. Vision, O.D., shadows; O.S., 20/20.
Drainage of the infected sinuses and extraction of the abscessed

teeth were advised. Dr. Mosher opened the antrum and ethmoids,
and Dr. G. H. Wright extracted the teeth. Within forty-eight hours
the vision commenced to improve and in two months was normal.
There has been no return of the eye .trouble and the general health is
somewhat improved.
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COMMENT. Teeth, antrum and anterior ethmoids all showed
infection and demanded attention. The recovery was speedy and

permanent. There was no occasion for a. more radical exentera

tion of the sinuses.

CASE No. 64.-F. F., aged thirty-nine years, was referred by Dr.
Edwin E. Jack, on September 27, 1922, with question of retrobulbar
neuritis, right.

History. The general health has been poor for thirteen years, but

especially so the past two years. Does not have many colds or sore

throats. Has been conscious that eyes have not been normal for past
three months, and there has been some blurring of the right. Is now

unable to read with this eye. No pain or sensitiveness in or about
either eye. r

Examination. Septum somewhat deflected to right, with moderate
crowding of right middle turbinate. The right tonsil is large and the

crypts contain offensive secretion. Left tonsil small. The teeth do
not suggest infection.

X-my Report. Both optic canals oval. All sinuses clear. Teeth
show no evidence of apical abscesses.

Eye Findings. Vision, 20/60, when first taken, but later dropped
to 20/80. Fundi negative at first, but later there appeared a small

S-shaped spot in macula, probably central chorioretinitis.
The tonsils were removed by her family doctor and the right found

to be badly infected. The vision improved rapidly. Within a month
it was 20/30, but unstable. Two years later the vision with proper
correction was 20/20.

COMMENT. Although at first there was some question as to

diagnosis, later developments showed that we were dealing with a

chorioretinitis rather than a retrobulbar neuritis. The source of
infection was in the tonsils and their removal was followed by
complete restoration of vision.

CASE No. 65.-G. P., aged twenty-one years, was seen in the Eye
Clinic on September 21, 1923. Diagnosis, optic neuritis with edema.

History. Loss of vision, five days' duration, following a severe cold.
Nasal examination from the Massachusetts General Hospital was

as follows: "Nose negative, i. e., no visible pus. Septum very straight,
no obstruction. Transillumination of all sinuses quite clear. Tonsils
not remarkable. Pharynx slightly reddened."
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X-my showed accessory sinuses negative, s�lla normal and optic
canals 7 x 7 mm.

Wassermann and neurological examinations negative.
Eye Findings. Vision, O.D., 20/40; O.S., fingers at 7 feet. The left

.

disk was swollen two to three diopters; the right normal.

September 24: Fundus about the same.

September 25: Three badly abscessed teeth removed. Two dead

teeth, not abscessed, were left for the present.
October 2: Fields show large central scotoma, left. Considerable

enlargement of the blind spot, right. Vision O.D., 20/30; O.S., 5/200.
Following the extraction of the two dead teeth above mentioned the
vision was entirely gone in the left eye for twenty-four hours.

October 9: Vision, O.D., 20/30; O.S., 20/60. Nerve-head O.S.
showed less inflammation.

October 16: Vision, O.D., 20/30; O.S., 20/50.
October 30: Vision, O.D., 20/30 +; O.S., 20/20-3.
November 20: Fundus looks normal; vision, O.D., 20/20-2.
December 21, 1924: Vision O.D., 20/20; disk O.S., grayish white

on temporal half.

COMMENT. This is one of the prettiest cases of dental infection
I have ever seen. The optic neuritis was unilateral and accom

panied with a swelling of the fundus oftwo to three diopters. The
extraction of three abscessed teeth was followed by only slight
improvement, while on the removal of the dead teeth the toxins

set free caused a total loss of vision for twenty-four hours, which
was followed by a very rapid subsidence of the neuritis, so that
within a week the vision jumped to 20/60 .and within two months
to 20/20-2. When seen one year later the vision was normal.
Dead teeth, we would infer from this case, may playa great role
in optic neuritis.

CASE No. 66.-N. W. L., aged twenty-two years, was referred by
Dr. Eugene Crockett, on October 3, 1923, with diagnosis of papillitis,
left.

'

History. Excellent health, but rather overworked. Tonsils.
removed a year ago. Nose feels blocked much of the time, although
he rarely has a cold. Eight days ago noticed a line of black dots
across page he was reading. The next day there seemed to be a film
across the center of the left eye. There was also some blurring a little
to the left and above in this eye. No pain on movement of eye.
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Examination. Transillumination negative. There was a ridge on

the left side of septum which was in contact with an hypertrophied
middle turbinate. The tonsils had been removed.

X-ray Report. No evidence of pathology in teeth or sinuses. Optic
canals normal.

Eye Findings. Dr. Alexander Quackenboss followed the eye condi
tion and reported: "Edges of disk gone; white patch side of disk;
patch of exudate side of disk down and out; numerous hemorrhages
over disk itself. Visual fields show enlargement of the blind spot.
Vision nearly normal when not obscured by exudate. Diagnosis,
papillitis, O.S., right eye normal."

Argyrol and adrenalin spray was prescribed for the nose. The

papillitis subsided slowly and within two months the eye was prac
tically normal.

COMMENT. No definite focus was discovered in this case and
, there did not seem to be enough blocking to warrant any intranasal

surgery.

CASE No. 67.-P. H. S., aged sixty-six years, was referred by Dr.

Henry Hawkins, on October 26, 1923, with diagnosis of retrobular
neuritis, right.

History. Rather poor health. Gets tired easily. Has arterio
sclerosis. Is not subject to colds or sore throats, but has considerable
secretion inthroat and coughs. Three weeks ago noticed a scintilla
tion on the right side of the right eye and found that he could not see

objects on that side until they came in front of him. About ten years
ago had a similar condition in this eye and has had two or three since
then.

Examination. Marked ridge on septum in contact with left inferior
turbinate. Right inferior turbinate hypertrophied. The middle
turbinates are of moderate size and do not appear to obstruct. Small
tonsils. Several suspicious. teeth.

X-ray Report. Sinuses show no evidence of pathology. Optic
canals normal in size and shape. Pyorrheal pockets surround left
lower molar, with marked evidence of pyorrheal involvement of the

remaining teeth.
The patient was treated locally and referred to his dentist for the

pyorrheal condition. When seen two weeks later there was a marked

improvement in his lateral vision. He died from the arteriosclerosis
some fo'Ur months later.
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COMMENT. In a patient of this age and in poor health only the
mildest of treatments was indicated. Any operative procedure
might have proved fatal. The teeth were probably the cause of
the neuritis.

CASE No. 68.-J. M., aged sixty-four years, was referred from the

Eye Clinic, on November 7, 1923, with diagnosis of chronic retrobular
neuritis.

History. Ten months ago noticed a blur in reading signs on the
street, first in right eye and later in left. This condition was not

benefited by glasses. Occasional colds. Is a moderate smoker. At
no time was there pain or lameness in either eye.

Examination. Transillumination negative. Septum deflected to

right, with compensatory hypertrophy of left middle turbinate. Slight
blocking on both sides. Tonsils small; contain some offensive secre

tion. Uvula and anterior pillars slightly congested and swollen.

Eye Findings. Vision, O.D., 20/200; O.S., 10/200.
X-ray Report. All sinuses clear; optic canals normal.
On medical examination the patient was found to be a diabetic and

was referred to the Massachusetts General Hospital for insulin treat

ment. The vision did not improve within the two months he was kept
under observation.

COMMENT. Although the tonsils were suspicious, it did not seem

wise to remove them, as it was felt that the neuritis was probably
due to the glycosuria.

CAim No. 69.-G. H., aged twenty-nine years, referred by Dr.
J. D. Collins of Northampton on November 27, 1923, with diagnosis of
retrobular neuritis.

History. Good general health. Has frequent colds. No previous
eye trouble. Present trouble started with a cold about two weeks ago.
There seemed to be a film over right eye. The eye was lame and
sensitive to pressure.

Examination. The septum was deflected to the right and the right
middle turbinate hypertrophied so that there was marked blocking
of the posterior sinuses on that side. The left side of the nose appeared
normal. Tonsils were questionable. Teeth appeared normal.

X-ray Report. . Frontals, ethmoids and left antrum clear. Right
antrum definitely clouded. Sphenoids large and clear. Upper right
first molar abscessed. Rest of teeth negative. Sella turcica small but
normal. Both optic canals 4.5 mm.
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Eye Findings. Fundus normal. Color scotoma. Vision 15/80.
, Operation. The right antrum was widely opened. The right middle
turbinate and tonsils removed. The antrum contained pus and was

lined with thickened pyogenic membrane. The tonsils appeared dis
eased. The abscessed tooth was extracted two weeks later.

-

Result. The vision improved rapidly. In two weeks it was 15/20.
Dr. Ralph Carlton reported five months later as follows: "Vision O.D.
with correction 6/5. Fundi normal; no central color defect."

COMMENT. This case was about ideal. The focus might have
been either tonsils, abscessed teeth or antrum. The surgery done
was indicated irrespective of the eye condition, and recovery was

speedy and complete. The exenteration of the posterior sinuses
was evidently not indicated. The vision was normal when
examined two years after the operation.

CASE No. 70.-A. M. B., aged fifty-nine years, was referred by
Dr. David Wells, on November 30, 1923, with diagnosis of bilateral
chronic retrobular neuritis.

History. General health, fair. Is subject to colds and has had
considerable thick discharge from the nose for some years. About a

year and a half ago patient noticed spots before eyes, appearing like
veins, then disappeared, but everything seemed to be in a smoke.
Vision failed very rapidly and has never returned. The trouble started
following a severe cold. The eyes have not been lame or sensitive to

pressure, but are sensitive to strong light. Polyps had been removed
from the right side of the nose and the antrum irrigated. For a time
she could not distinguish colors, but can at present.

Examination. The right antrum was very dark on transillumina
tion. Both middle turbinates were large and obstructed drainage
and ventilation of the posterior sinuses. The tonsils were small and

apparently not infected. Most of the teeth have been removed. The

remaining ones appear healthy.
X-ray Report. Left frontal sinus very large. Right frontal, eth

moids and, antrum clouded. Antrum suggests pus. Optic canals

very small.

Eye Findings. The left retina has a very peculiar, mottled appear
ance which suggests retinal degeneration; but as the patient has a

much better vision in dim light it seems to exclude this diagnosis.
There is nyctalopia and marked loss of color sensation. The disks
appear fairly normal. The visual fields show marked contraction.
Vision, 8/200 right; 6/200 left.
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The physical and neurological examinations were negative.
The right antrum was thoroughly opened; both middle turbinates

were removed; the right ethmoids and sphenoid exenterated. The
antrum and ethmoids were badly infected. The sphenoid appeared
normal. The middle turbinates were large and cystic. There was

some improvement in vision. Two months after operation it was

16/200 in both eyes, and was considerably better than that when seen

one year later.

COMMENT. This case was almost hopeless when I first saw her.
It was feared by Dr. Wells and Dr. Lancaster, Who saw her in

consultation, that unless the original focus was removed a second
acute attack would destroy her remaining vision. In the two and
one-half years since she was operated upon there has been no

setback. The extensive involvement of the sinuses on the right
demanded a much more extensive operation than is usual, but I
felt the pathology found warranted it. Had this case been seen

early much better results would have been anticipated.

CASE No. 71.-C. B., aged thirty-five years, was referred by Dr.
David Wells, on December 5, 1923, with diagnosis of bilateral retro

bulbar neuritis.

History. G90d general health. Had a severe cold last winter,
followed by a catarrhal trouble which has never cleared up. Is not

subject to sore throats. Left eye became blurry six days ago and has
been getting progressively worse since. The right eye began to blur

yesterday, but not as badly as the left. Eyes not lame or sensitive
to pressure.

Examination. Septum deflected to left far back and in firm contact

with middle turbinate on that side. Right middle turbinate slightly
enlarged; marked blocking left; moderate blocking right. Tonsils

suspicious; pillars congested; offensive secretion in crypts.
Eye Report. Fundi negative. Vision O.D. 15/200; central scotoma.

X-ray Report. Sinuses show no evidence of pathology; sella normal.

Right optic canal, 5 mm.; left, 4.5 mm. No evidence of infection can

be made out about the roots of teeth and there is no evidence of pyor
rhea. Left third molar unerupted.

The tonsils appeared to be the focus in this case, but the patient
refused to have them removed. Astringent ointments were prescribed
for the nose and antiseptic gargles. The neuritis slowly subsided.
The vision was nearly normal within five weeks, but a slight color
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scotoma persisted. Eventually I have learned that the eyes did become
normal and so remained for two years.

COMMENT. This represents one of many cases that would

probably recover spontaneously even if the focus remained.
One does not absolutely know that the tonsils were diseased.
It might have been an infection from some other region and general
eleminative treatment relieved it. One would like to know the
future of such cases.

CASE No. 72.-A. C., aged forty-nine years, was referred from the

Eye Clinic on January 12, 1924, with diagnosis of bilateral retrobular
neuritis.

History. Good general health. Rather frequent colds, and had
one when eye trouble started four months ago. The vision has failed

gradually.
Examination. Septum deflected to right, otherwise nose negative.

Submerged tonsils; anterior pillars congested. Cervical gland, right.
Teeth suspicious.

X-my Report. Sinuses negative. Sella normal. Optic canals,
5.5 x 5 mm. Teeth negative.

Eye, Report. Fundi normal. Central scotoma for all colors except
white. Vision, O.D., 20/200, unimproved; O.S., 20/100, unimproved.

Neurological Department reported: " No evidence of pathology
in organic nervous system made out. Cranial nerves, reflexes and
sensorium seem normal. No ataxia."

Removal of the tonsils was advised. The patient did not return,

The Social Service called and reported no special change in the eye
condition.

COMMENT. Tonsilar infection was the only thing found in this
case. Its removal should have at least prevented further rein

fection, and renewed efforts are being made to get this patient to

follow our advice.

CASE No. 73.-M. T., aged nineteen years, was referred from the
Eye Clinic on February 21, 1924, with diagnosis of bilateral retrobular
neuritis.

History. About six weeks ago, while working in a jewelry factory
as a solderer, her vision suddenly became blurry. This was accom

panied by frontal headache, dizziness and nausea. Blurred vision
lasted fifteen or twenty minutes, then passed away and she continued
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to do her work. Had several transitory attacks, but a week ago the
blurriness persisted and her vision was all gone, so that she had to be
led home and has been totally blind ever since. Has pain in her eyes
when moving them. When this last attack commenced she had an

acute tonsillitis.
Examination. Left antrum dark on transillumination. Septum

straight. Diseased tonsils and several suspicious teeth.

X-ray Report. Optic canals, 5 x 5 mm., triangular in shape. Upper
right molar roots abscessed, also upper left first molar.

Eye Findings. Direct and consensual reflexes O.K. Media clear.
Fundi and tension normal. Vision, light perception right; nil left.

The tonsils were removed and proved to be badly infected. The
abscessed teeth were extracted and the antrum opened intranasally.
'The vision returned so rapidly after this that the question of hysterical
amblyopia was raised. Vision was normal within a week.

COMMENT. Had the teeth or tonsils not shown definite path
ology, hysteria might have been suspected. In this case definite

pathology was found and speedy relief followed its removal.

CASE No. 74.-E. C., aged twenty-one years, was referred from
the Eye Clinic on March 4, 1924, with diagnosis of optic neuritis, left.

History. Good general health. Has rather frequent colds and sore

throats. A month ago, while on way to work, the vision in the right
eye suddenly became affected; the upper portion of objects could not

be seen. Four days ago the left eye became red, swollen and painful.
The upper lid drooped somewhat and the eye seemed more prominent
than usual. No previous eye trouble.

Examination. Marked deflection of septum to left, crowding the
left middle turbinate. The tonsils were large and appeared infected.
'Cervical glands enlarged. Teeth negative.

X-ray Report. Optic canals, 5.5 mm. Sinus negative. Sella
normal.

Eye Findings. Ptosis, left, with slight protrusion. Venous engorge
ment of fundus, right; edges of disk hazy. Marked optic neuritis, left.
Vision, O.D., 20/20; O.S., 20/15.

Neurological and physical examinations negative.
Operation. March S, Tonsils were removed.
The day after the operation swelling commenced; at first involving

the eyelids on the left, but later the right also, thus nearly closing
both eyes. A neurological consultant from the Massachusetts General
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Hospital reported: "Right eye: Extreme ptosis, chemosis, lacryma
tion and limitation of movement in all directions. Outline fundus
indistinct; disk pale. Left eye: Conjunctiva engorged and anesthetic.
Eyeball limited in movement and external rotation. Pupil medium
sized, regular, reacts to light, poorly to accommodation. Disk out

line clear; veins engorged; arteries not abnormal; color high. Ptosis
O.U. Right pupil enlarged and fixed. Right conjunctiva anesthetic,
Rest of neurological examination negative. Provisional diagnosis,
bilateral infection of cavernous sinus."

The patient did not have the temperature or prostration usually
accompanying cavernous sinus thrombosis, and I did not feel appre
hensive of the outcome. Under cold compresses the orbital edema

rapidly subsided. The eyes resumed their normal mobility and the

patient was discharged within ten days. Later reports showed that
there had been no recurrence of the eye condition and that the -vision
remained normal as it had been from the first examination.

COMMENT. This was a most unusual case. Marked infection
from the tonsils was the probable cause of the original eye disturb
ance. The removal of the tonsils exposed large, fresh areas for

absorption, resulting in the marked edema of the orbital tissues.
'The focus having been eliminated, the system rapidly overcame

the infection.
-

CASE No. 75.-D. L., aged eleven years, was referred from the
Eye Clinic on March 12, 1924, with diagnosis of neuroretinitis, left.

History. Has had trouble with left eye for some months. Tends
to look cross-eyed. At times has had some pain and lameness about
the eye.

Examination. Septum straight; no special blocking by turbinates.
'Tonsils enlarged and suspicious. Moderate-sized adenoid.

X-ray Report. All sinuses and teeth negative. Sella normal.
'Optic canals, 4 x 5 mm.

Eye Findings. Left nerve-head very blurry; vessels tortuous.

Vision, O.D., 20/20; O.S., 20/100.
The tonsils and adenoids were removed March 17, 1924. Within

a week the left eye showed marked improvement, and within a month
the vision was 20/15 and the fundus clear.

COMMENT. This case shows how rapidly the eye condition will

recuperate when the infecting focus has been removed, and how
needless it would have been to have done any intranasal work.
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CASE No. 76.-M. O'F., aged nineteen years, was referred from the

Eye Clinic on April 1, 1924, with diagnosis of optic atrophy.
History. Defective vision in left eye one and one-half years; worse

on temporal side. No colds or sore throats.
Examination. Septum irregular; middle turbinates acutely swollen'

but not especially obstructive. Tonsils suspicious. Marked conges
tion about anterior pillars and small glands below angle of jaw.

X-ray Report. Mucous cyst, right antrum; all other sinuses clear.
Two abscessed teeth. Sella normal. Optic canals, 5.5 mm.

Eye Findings. Both disks pale; fields contracted; vessels negative.
Vision, O.D., 20/200; with correction, 20/40. Wassermann negative."

.

Neurological examination also negative.
The tonsils and abscessed teeth were removed and the antrum

opened intranasally. Four months later the vision was 20/30 + and
the fields normal.

COMMENT. The results were much better in this case than one

would have anticipated from the duration of the neuritis (one and
one-half years) and the pallor of the nerve-heads. The tonsils
and abscessed teeth were evidently the foci. Removal was fol
lowed by most gratifying improvement.

CASE No. 77.-L. N. D., aged fifty years, was referred by Dr.
W. N. Souter, on April 3, 1924, with diagnosis of retrobular neuritis,
left.

History. General health fair. Has frequent sick headaches. Eyes
sensitive to light. Had some trouble with her eyes thirty years ago,
and was told by a Dr. Noyes, of New York, that she had some optic
nerve trouble. Four weeks ago had a severe cold, and accompanying
it a blurring of the left eye. Constantly bumped into things on her
left side. Eyes have felt uncomfortable in the morning for some time.
Has had several abscessed teeth removed.

'

Examination. On transillumination the right antrum was darker
than the left. Long septal ridge to left with enormous enlargement
of left middle turbinate, which was tightly wedged between septum
and ethmoid wall. The septum was deflected to the right, far back and

high up. There was also a very large right middle turbinate; also
marked bilateral blocking of the posterior sinuses. Tonsils of moderate
size, with some congestion of pillars. Teeth suspicious.

Eye Findings. Dr. Souter reported: "Lower half of left visual field
lost. Disk margins blurry. This condition has been present for some

years. No recent change in fundus. Vision, 20/30."
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X-ray Report. All sinuses clear except right antrum, which is

quite dense and suggestive of pus and thickened membrane. Sella
normal. Optic canals normal. Cysts about apices of upper right
bicuspids and canine, probably the result of infection.

Operation. Septum resected. Both middle turbinates removed ..
The front wall of the left sphenoid was removed and left posterior
ethmoid uncapped. The antrum was opened intranasally and found
filled with pus and polypoid tissue. Dr. P. E. Meltzer removed the
upper right posterior molar and first bicuspid, A granuloma was

found attached to base of the right posterior molar and a cyst to the
first bicuspid.

Within a month the blurriness had disappeared from the left eye
and the vision returned in the lower half of the field. This improve
ment has been maintained for two years.

COMMENT. This patient had so much pathology one hardly
knew where to begin. The result, however, warranted the effort.
The marked blocking of the posterior sinuses made ventilation

imperative, otherwise the dental work and the antral drainage
would have sufficed.

CASE No. 78.-J. B., aged twenty-five years, was referred from
the Eye Clinic on April 26, 1924, with question of bilateral retrobulbar
neuritis.

History. Vision in both eyes had been failing for two months. The

general health was good.
Examination. There was some hypertrophy of the middle turbi

nates with moderate blocking of the posterior sinuses. The tonsils
appeared diseased and the teeth had several fillings.

X-ray Report. Sinuses negative. Sella normal. Optic canals both
5.5 mm. Although advised to have teeth filmed, the patient neglected
to return.

Eye Findings. Fundi negative. Central scotoma for green. Vision,
V.O.D., 20/70, unimproved; V.O.S., 20/70, unimproved.

Neurological examination negative. Wassermann negative.
The removal of the tonsils was advised, but the patient refused or

neglected to return for operation.
Result. The patient returned two years later. The vision had

remained at 20/70 in the left eye, but had dropped to 20/100 in the
right. The fundi were still negative.
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COMMENT. The nerve is now permanently damaged, but fur
ther deterioration might be checked by the removal of the tonsils
and infected teeth should such be found on x-ray examinations.

CASE No. 79.-A. T., aged twenty-two years, was referred from
the Eye Clinic on May 1, 1924, with diagnosis of retrobulbar neuritis,
left.

History. Good general health. Tonsils removed about eight years

ago. Is not subject to colds or sore throats. For the past two weeks
she has noticed a black spot before the left eye and it is lame and
sensitive to pressure.

Examination. Slight deflection of septum to right. The left middle
turbinate is moderately enlarged but not especially obstructive.
Chronic pharyngitis. Some fragments of tonsil tissue remain, but
this does not appear to be a focus. Several suspicious teeth.

X-ray Report. Sinuses and sella negative. Right optic canal, 5 mm.:

left, 4 x 5 mm., flattened on top. Several abscessed teeth.

Eye Findings. Fundus negative. Vision, O.D., 20/20; O.D .•

20/200.
Neurological Department, Massachusetts General Hospital,

reported "bilateral horizontal nystagmus and questionable Babinski,
and suggested possibility of cerebral neoplasm."

Following the removal of the abscessed teeth there was considerable
improvement in vision.

On March 9, 1926 (about two years later), ophthalmoscopic exami
nation showed "left disk slightly gray, temporal half especially. No
central color scotomata. The abscessed teeth evidently caused the
neuritis." Vision, O.D., 20/20'; O.S., 20/60.

COMMENT. The possibility of brain tumor was considered in
this case, but this was practically ruled out by the· fact that
vision improved after the extraction of the teeth and that no further

neurological symptoms developed within two years. Abscessed
teeth, therefore, seemed the more probable cause, and their removal
was all that was indicated.

CASE No. 80.-F. M., aged thirty-seven years, was referred from
the Eye Clinic on May 8, 1924, with diagnosis of optic neuritis, right.

History. Vision has been failing rapidly in right eye for ten days,
and on admission was fingers at 2 feet; O.S., 20/70. Has had no recent

cold.
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Examination. Septum deflected to right. Tonsils small but sus

picious. Pharynx red.

X-my Report. Optic canals and sella normal; frontals and antrums

clear; both ethmoids, especially the right, clouded, but do not contain
secretion. Several abscessed teeth.

Eye Findings. Fundus, right, shows hyperemic disk; veins some

what overfilled. Left, fundus negative.
Operation. The septum was resected, tonsils removed and two·

abscessed teeth extracted.

May 22: Vision with correction, 20/50 right; 20/70 left.
June 5: Vision with correction, 20/30 right; 20/70 left.

July 10: Vision with correction, 20/20 -right; 20/70 left.

COMMENT. This was a favorable case. Definite foci were

found in the teeth. The small, suspicious tonsils were removed
at the same time and better ventilation obtained by resecting the·

septum. The removal of the teeth alone might have answered,
but the patient lived at a distance and it seemed best to correct

as much as possible at one procedure. The ethmoids, although
cloudy, did not seem to require surgical treatment, and as the
vision has now remained normal for two years I think we were·

justified in this conclusion.

CASE No. 81.-Dr. C. J. S., aged thirty years, was referred by Dr.
Oliver Lothrop, on May 14, 1924, with diagnosis of retrobulbar
neuritis, right.

History. Two months ago had a little rheumatic infection in joints.
Two days later noticed a blurring in right eye and a scotoma. The

upper and lateral field of vision gone. In rest of field it was about

20/200. The doctor, being an eye specialist, was able to make these
tests on himself. He was confined to bed five weeks. At the end of
three weeks the haze in the eye began to clear up and at present it is
but slight. Vision, 20/20 -3.

Examination. Negative nasal examination. There was a tonsil
stump on the left side that suggested infection; also, two devitalized'
teeth.

X-my Report. Right antrum slightly cloudy, indicative of previous.
infection; rest of sinuses perfectlyclear. The optic canals are 5 x 5 mm.,

triangular in shape, with increased density at periphery.
There were no changes in the appearance of the fundus. I advised
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the removal of the tonsil stump (which was done by Dr. Lothrop) and
the extraction of the dead teeth, which was done.

This patient wrote to me, under date of March 1, 1926, as follows:
"I am happy to say that I have regained my normal vision, 20/20 + ,

and up to the present have had no return of my previous trouble. I
have not had any surgical work done on my nose or sinuses."

COMMENT. This case was probably largely due to the infection
from the teeth, although the tonsil stump might have been a factor
also. The results again show how effective is the simple removal
of some definite focus, and how unnecessary would have been the
exenteration of the sinuses.

CASE No. 82.-A. C., aged forty years, was referred from the Eye
Clinic on May 14, 1924, with diagnosis of retrobulbar neuritis, right,
with papilledema.

History. Good general health. Two weeks ago had severe pain on

right side of head, followed four days later by sudden loss of vision
in the right eye. At present not even light perception. No previous
eye trouble.

Examination. Septum deflected to right. Right middle turbinate

enlarged and obstructive. Some secretion in middle meatus. Tonsils

suggest infection. Several suspicious teeth.

X-ray Report. Sinuses negative. Sella and optic canals normal.
One abscessed tooth.

Eye Findings. Margins of right disk entirely obscured. Disk
reddened and elevated from two to three diopters. No hemorrhages.
Vision nil.

The patient was advised to have the tonsils and abscessed tooth

removed, but the vision began to return and she refused to have any
thing done. When checked up two years later she reported the vision
normal with no recurrences of the neuritis:

COMMENT. This case was of unusual interest, as with the com

plete loss of the vision there was a papilledema of two to' three

diopters. Recovery was spontaneous. This shows what Nature
will frequently do when unaided by surgery. In spite of the recov

ery the focus in the teeth at least should have beenremoved.

CASE No. 83.-C. W., aged thirty-five years, was referred from the

Eye Clinic on May 26, 1924, with question of retrobulbar neuritis.
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History. General health apparently good. Ten days ago, awoke
with vision of left eye blurry; within two days the vision inthat eye
completely failed and has so- remained. A year ago the hearing of the
right ear was suddenly lost and has never returned. Neither the ear

nor the eye condition was associated with a cold or any other general
condition.

Examination. Septum deflected to left. Slight hypertrophy of
both middle turbinates, left touching the septum anteriorly. No
marked blocking. Tonsils injected, submerged. No cervical glands.
Teeth good.

X-ray Report. Sinuses and sella turcica negative. Optic canals,
4.5 x 5.5 mm. Marked increase of density at periphery. Teeth
negative.

Eye Findings. Both disks are normal and look the same. Pupil
O.S. reacts to light and has faint light perception. Pupil reacts when
light is held down and in, but in most parts of field no reaction to

light. No reaction to light straight ahead. At present there is a

feeling of pain O.S. on pressure as compared with the other eye. Ten

days later, Dr. Verhoeff noted that there was a faint pupillary reaction
to light. The fundus was hazy. Vision nil. The pain on pressure
had disappeared.

Neurological Department of the Massachusetts General Hospital
reported: "Wassermann negative. Nothing found in the neurological
examination to account for the loss of vision, but advised to enter

hospital for lumbar puncture and further study."
The patient refused to have a lumbar puncture or any operation

and went elsewhere for advice. She ignored several follow-up letters
from the Social Service Department, but reported, on February 24,
1926, in response to a special letter' I had sent out. Dr. Verhoeff

fortunately was present and was able to compare her present condition
with that of twenty-one months ago. He reported" disk O.D. normal.
O.S. atrophic." Thinks condition toxic. Patient reported that her
house had been painted about the time she lost vision, but could not
state whether it was just before or after. Vision, O.D., 20/20; O.S.,
nil.

COMMENT. This case is most unusual, inasmuch as she had
total loss of hearing in one ear a year before the loss of vision
the right ear and the left eye. It seemed probable that some con

stitutional condition must be back of both the deafness and the
blindness; hence the desire for study of the spinal fluid, lues or

7
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multiple sclerosis being suspected. The eye history is quite typical
of a retrobulbar neuritis from some focus; in this case the tonsils
seemed the most probable. Infection from the tonsil might also
have produced sudden and permanent deafness, although such
cases are extremely rare. I am hoping that in time the diagnosis
may be cleared up.

CASE No. 84.-G. S., aged nine years, referred from the Eye
Clinic on May 26, 1924, with diagnosis of bilateral retrobulbar
neuritis following scarlet fever six weeks ago. The vision was reported
to have been below normal by the school tests for the past one and
one-half years.

Examination. Septum slightly deflected to right, with moderate

compensatory hypertrophy of the left middle turbinate, so that there
is moderate obstruction to both sides of the nose. Tonsils have been
removed. Teeth appear good .

. X-ray report showed sinuses negative, sella normal, optic canals each
5.5 mm.

Eye Findings. Vision, 20/200 O.D. Fundi negative. Central
colors questionable.

Neurological report from the Massachusetts General Hospital was

negative, except a strongly positive Wassermann.

September 11, 1924. Vision, O.D., 20/20.

COMMENT. It was thought at first that the retrobulbar neuritis
was due to toxemia following scarlet fever, but in view of the posi
tive Wassermann .one is somewhat in doubt as to the etiology.
The age of the patient (nine years) leads one to consider the case

as congenital, if specific. The rapid recovery was most gratifying.
The possibility of the Wassermann being due to the recent exan

themata must also be considered.

CASE No. 85.-W. B., aged twenty-two years, was referred from the

Eye Clinic on June 19, 1924, with diagnosis of optic neuritis, left, and
descemetitis.

History. Loss of vision of one week's duration. Had a rather
severe hemorrhage following a tonsillectomy three weeks ago.

Examination. There appears to be considerable tonsil tissue. The
septum was thick and irregular. Some obstruction to posterior sinuses.

X-ray Report. Left first molar abscessed. Slightly thickened
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membrane both antrums. Sella and optic canals normal. Other
sinuses negative.

Eye Findings. O.S., edema of nerve-head with some exudate and
dilatation of veins. Descemet's membrane covered with exudate.
Vision, O.D., 20/20; O.S:, fingers at 1 foot.

July 10: Vision, O.D., 20/20; O.S., fingers' at 3 feet. O.S.,
cornea clear, no descemetitis now. Vitreous opacities; white patches
in fundus.

The report from the Nerve Department of the Massachusetts
General Hospital was negative.

The report from the Male Medical Department of the Massachu
setts General Hospital was: "Rheumatic-fever heart with mitral
involvement. Eye condition possibly result of flare-up after tonsillec

tomy in infection about tonsils."
Dental Consultation. "There is a very marked alveolar abscess left

superior first molar. The left superior second bicuspid is also abscessed
and the left superior wisdom tooth is unerupted and probably im

pacted. It is very possible that the teeth have a direct bearing on

his eye condition and I advise their removal." (Under ether anesthesia
the above-mentioned teeth were extracted.)

December 11, 1924. Vision, O.S., 6/200; O.D., 20/20.

COMMENT. The patient was evidently weakened by the ton

sillar hemorrhage. With a lower resistance the left eye became

infected, probably from the abscessed teeth. The edema of the
nerve-head was followed by considerable atrophy. This case

illustrates the serious sequel of dental infection.

CASE No. 86.-T. P., aged thirty-six years, was referred from the
Eye Clinic on July 23, 1924, with diagnosis of retrobulbar neuritis,
left.

History. Good general health. Three days ago patient noticed
while at work that left eye was blurry. No previous eye trouble and
thinks vision in this eye was normal. Vision getting progressively
worse. No pain in or about eye. Glands incised in neck seven months

ago.
Examination. High deviation of septum to right, with compensa

tory hypertrophy of left middle turbinate, which touches septum.
Nose does not appear to show sufficient pathology to account for
condition. Tonsils red and injected. Glands both sides. Several
gold-crowned teeth.
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X-ray Report. Frontal sinuses undeveloped; all sinuses clear.

Optic canals normal. Teeth: Upper first left bicuspid root abscessed; ,

upper right first molar root abscessed.

Eye Findings. Vision, O.D., 20/20; O.S., 5/200. Both fundi
normal.

The teeth were removed and the vision rapidly improved. He was

checked up March 31, 1926, when the vision in both eyes was 20/20 -

and the fundi normal.

COMMENT. Dental infection was undoubtedly. the cause of
the neuritis and its removal was followed by recovery.

CASE No. 87.-E. W., aged fifty-four years, was referred by Dr.
Alexander Quackenboss, on August 11, 1924, with diagnosis of optic
neuritis, right. As I was absent, the case was handled by my son,
whose record is as follows:

History. Good general health. No previous eye trouble. Fre

quent sore throats and swelling of glands on right side. About two

months ago had two abscessed teeth extracted. Septum resected a

year ago. The right eye became blurry and painful three weeks ago.
Vision failed rapidly, but she thinks it has commenced to improve now.

Examination. High deviation of septum to left. Left middle
turbinate in contact with septum. Right middle turbinate markedly
hypertrophied and blocks that side. Diseased tonsils. Cervical glands
right. Several suspicious teeth.

X-ray Report. Both antrums show a slight thickening of mucous

membrane, more marked on right. Rest of sinuses clear and no evi
dence of retained secretion. Left optic canal, 4.5 mm.; right, 4 mm.

Upper left first molar abscessed. Marked evidence of pyorrhea
involving rest of teeth.

Eye report, by Dr. Quackenboss: "Patient seen August 11, 1924,
when vision right eye was shadows; vision too low to take fields; pupil
was normal; pressure on eye caused pain. Optic neuritis; no swelling;
edges of disk lost; some exudate and hemorrhage at upper border;
retinal veins moderately dilated. Patient seen again September 12,
1924, when vision with glass was practically normal; fields for form
and color normal;" edges of optic nerve sharply defined; slight pallor
temporal half; retinal vessels normal; no hemorrhages or exudates
seen. No disturbance of left eye at any time."

Operation, August 15, 1924. Resection of septum. Right middle
turbinate removed. Ostium of both sphenoids enlarged. Mucous
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membrane in sphenoids appeared normal. Tonsils removed. Opinion
after operation was that removal of tonsils and middle turbinate
would have been sufficient. The abscessed tooth was extracted.

Result. Vision improved rapidly. On September 15, 1924, Dr.
Quackenboss wrote: "Vision in eye normal; fields normal; no dis
turbance of color perception; optic nerve practically normal." (See
above report.)

COMMENT. The small optic canal led my son to open the

sphenoids, and while he later thought this not necessary, I am not

so sure but that I should have opened at least the right one, but
see no reason for opening the left. I am also skeptical as to the
necessity for resecting the septum. The vision returned to normal,
which was the important thing, and has so remained.

CASE No. 88.-G. C. D., aged thirty-five years, was referred from
the Eye Clinic, on September 2, 1924, with diagnosis of optic neuritis,
right; papilledema, left. This case was followed by Dr. Leon E. White,
Jr.

History. Good general health. About a year ago had left peri
tonsillar abscess. Has been losing color vision for a year. No previous
operations or injuries. Two weeks previous to first visit to infirmary
(May 23), vision left eye blurred and four days later that of the

right.
Examination. Marked deviation of septum to right. Left middle

turbinate enlarged; right middle turbinate touched septum. Tonsils
diseased. Foul-smelling contents in crypts. Glands below angle of

jaw, left side. One crowned tooth lower right.
X-ray Report. Sinuses negative. Optic canals normal in size.

Sella and skull negative.
Eye Findings. May 23, 1924. Vision, O.D., 20/200, with correc

tion, 20/20; O.S., 10/200; with correction, 20/30 + 5. Fundi nega
tive.

July 14: Vision steadily worse; no headaches, vomiting or dizzi
ness. Disk, O.D., blurred nasal side, veins full; papilledema, O.S.,
hyperemic. Diagnosis: Optic neuritis, O.D.; papilledema, O.S.;
Wassermann negative.

July: Vision, O.D., with correction, 20/200; O.S., unimproved, 12
feet.

.
.

J1Jly 18: Admitted to hospital.
July 25 : Neurological report of the Massachusetts General
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Hospital was negative: Right disk blurred, papilledema persists.
Nasal margins O.D., blurred, obliteration of physiological cup.
Papilledema O.S., with marked distention of small veins. Prescribed

potassium iodid. Barany tests normal.

August 4: Papilledema persists. Readmitted. Vision O.D., un

improved, 6/200; O.S., 5/200.
September 3: Vision, O.D., 3/200; O.S., 5/200.
October 2, 1924: No visits since this time. Had several visual

fields taken, showing gradual loss. In first field, normal periphery
with no central scotoma. Second field, enlargement of blind spot
with loss of half temporal field, left. Third field, further enlargement
of blind spot. Fourth field" only small area vision, extending from
center out to 20 line and but 20° in width on right side only, a small
sector in 1eft. Spinal-fluid examination at Massachusetts General

Hospital reported negative.
Operation, September 5, 1924: Resection of septum; removal of

left middle turbinate and tonsils. Tonsils seemed badly infected. As
no improvement followed this operation the patient was referred to

Dr. Gilbert Horrax of the Peter Bent Brigham Hospital, who reported
that he could find nothing in his neurological examination to account
for the loss of vision or the papilledema.

March 10, 1926: Vision, fingers 4 feet.

COMMENT. During the four months that elapsed from the
commencement of the neuritis to the removal of the tonsils the
nerves were permanently damaged. Had they been removed early
the vision might possibly have been saved.

This was an obscure case, and with the exception of infected
tonsils no focus could be found to account for the papilledema. I
saw the case but once, and was unable to add anything except
that it did not appear to be at all typical of the cases usually
classed as optic neuritis. In spite of the negative spinal fluid and
the negative neurological findings, multiple sclerosis seems a'

possibility. In time some more definite symptoms may develop,
but the vision seems to be hopelessly gone.

CASE No. S9.-F. J. R, aged forty-seven years, was referred from
the Eye Clinic, on September 25, 1924, with diagnosis of optic atrophy,
left.

'

History. Fair general health, but occasionally dizzy. Uses three

packages of cigaretts weekly; no alcohol. There has been gradual loss
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of vision in the left eye for two years, but never any sudden loss, pain
or sensitiveness in this eye.

Examination. Septum deflected to right; marked compensatory
hypertrophy of left middle turbinate. Mucous membrane over the
anterior wall' of left sphenoid appears greatly thickened. Chronic

pharyngitis. Tonsils small, but contain some offensive secretion.
Marked injection of faucial pillars and soft palate. Several carious
teeth.

X-ray Report. Thickened membrane left antrum; remaining sinuses
clear. Sella normal. Left optic canal, 4 x 5 mm.; right canal, 5.5 mm.

Four abscessed teeth.

Eye Findings. No
O.S., pale and quiet.
opacities. Pupil, left,
20/40; O.S., shadows.

Neurological Report. There is a possibility that we are dealing with

early tabes. Recommend examination of spinal fluid.
The patient did not return for the above test. The removal of the

abscessed teeth was advised, but the Social Service failed to ascertain
if this was done.

increased tension. Nerve-heads, especially
Deep physiological cup. Few fine vitreous
does not react well to light. Vision, O.D.,

COMMENT. The marked dental infection in this case was prob
ably the cause of the atrophy. Its removal should at least prevent
involvement of the other eye.

CASE No. 90.-E. D. C., aged fifty-nine years, was referred by
Drs. Alexander Quackenboss and Henry M. Chase, on October 20,
1924, with diagnosis of optic neuritis, right.

History. General health very poor. There was albumin in the
urine and the blood-pressure was high. He was overworked and
nervous and has periodic headaches of great severity. Has had a grip
cold for past two weeks. About ten days ago patient noticed a blurring
on temporal side of right eye and within three days the vision became

very poor. There was some pain about the eye, but no lameness.
Examination. The septum was irregular. The right middle tur

binate was crowded between it and the outer wall. The tonsils were

small and apparently not a focus. The teeth showed nothing sugges
tive of infection.

X-my Report. Both antrums show thickened membrane, but no

pus. Rest of sinuses clear. Optic canals, 4.5 mm., the right irregular.
Upper and lower right and left molars unerupted and impacted. No

apical abscesses. The antrums show decided pathology.
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Eye findings by Dr. Quackenboss: "Vision in right eye about

3/200; a high astigmatic error; edges of optic nerve lost; no swelling
made out; retinal vessels tortuous; hemorrhages above and below
disk; optic neuritis. There was some disturbance in field of vision,
more down and in than central."

The general condition of this patient was so poor that Dr. Chase,
his medical adviser, did not think it wise to give him ether. The
antrums were punctured and irrigated. This procedure was not very

satisfactory, so about two months later, when the, general condition
was considerably improved, the right antrum was opened under local
anesthesia. The naso-antral wall was very thick and the operation
difficult and painful. The general health rapidly improved and the
severe periodic headaches practically ceased, so that on April 6 a

general anesthesia was given and the left antrum thoroughly opened
and the rather small opening in the right one enlarged. The vision

improved somewhat and the disturbance about the disk lessened.
On May 13, 1925, Dr. Quackenboss reported: "I found the vision

in the right eye about 1/20 of normal; no improvement with a glass.
Optic nerve pale and edges well defined. Optic atrophy. Vision in
left eye with glass normal and fundus appears normal."

COMMENT. The neuritis in this case was thought to be from
the antrums. Teeth and tonsils appeared negative. The usual

procedure would have been to have opened both antrums under

,
a general anesthesia, but the condition of the kidneys and heart
did not at first warrant this. Later, when these sinuses were

satisfactorily opened, the damage to the nerve was irreparable.
It was hoped that the frequent irrigations of the antrums would
benefit the vision, but it is doubtful if they did.

CASE No. 91.-D. A., aged eighteen years, was referred by Dr.
G. B. Goodall, on October 24, 1924, with diagnosis of retrobulbar
neuritis, right.

History. Good general health, but somewhat hysterical. No,

previous eye trouble
..

Had tonsils removed four months ago. Is not
subject to colds or sore throats and has not had a cold recently. Ten

days ago she noticed a' mist before the right eye and it felt sensitive
and lame. The vision failed very rapidly, so that she has not been
able to see anything with this eye for about a week.

.

Examination. Septum fairly straight. Middle turbinates slightly
enlarged, with moderate blocking on the right side. Tonsils have,
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been removed. Pillars not congested and no enlargement of the cer

vical glands.
X-ray Report. Sella normal. Sinuses negative. Teeth show no

evidence of infection. Optic canals, 5 mm.

Eye Findings. Right fundus shows congestion of the nerve-head;
veins large and tortuous; arteries slightly so; edges of nerve hazy;
vision nil. Left eye normal.

The medical and neurological examinations were negative.
The tonsils having been removed and the teeth and sinuses nega

tive, I was at first at a loss as to the focus of infection, so studied her
for five days, meanwhile using an argyrol and adrenalin spray in the
nose. The tonsillar region, which at first seemed negative, was finally
found to contain tonsil stumps, so these were removed, and as the
vision had been nil for twelve days and aeration of the posterior
sinuses seemed urgent, the right middle turbinate was removed, the
front wall of the sphenoid taken down and the posterior ethmoid cell

uncapped. The tonsils were later examined by Dr. Verhoeff, our

pathologist, who reported "atrophic tonsils showing considerable

inflammatory reaction."

During the removal of the right tonsil stump pus was evacuated
from the supratonsillar fossa. The lining of the sphenoid appeared
thickened and congested.

The vision never returned. The nerve gradually turned white and
complete atrophy followed.

COMMENT. The tonsil stumps in this case were doubtless the
focus and the damage was done before they were removed. This.
shows the danger of delay when there is complete loss of vision.
I think I placed too much reliance on the nearly normal size of
the optic canal in this case, as up to this time I had not seen optic
atrophy following a retrobulbar neuritis in a canal of this size.
Then again the history of a recent tonsillectomy led me to exclude
the tonsils, as on the first two or three examinations they appeared
to have been well removed. Whether or not the delay of five

days between her first visit and the operation was in a measure

responsible for the atrophy, it is impossible to state. It at least

emphasizes the danger of delay in any case with complete loss of
vision, even with optic canals nearly or quite normal.

CASE No. 92.-H. McG., aged twenty-five years, was referred
from the Eye Clinic, on October 30, 1924, with exophthalmos and

question of retrobulbar neuritis, left.
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History. Fair general health. Continuous dull pain in head.
Occasional colds, which usually impair the vision. There has been

gradual loss of vision in the left eye for about a year and a half and
some protrusion of that eye. About a year ago had the left middle
turbinate removed and the ethmoids and sphenoid opened. This was

followed by some temporary improvement. The eye was less promi
nent and the vision much better. Within the past two months the

eye has commenced to protrude and is now worse than before the
operation, and the vision has also been failing somewhat.

Examination. High deviation of septum to right. The left middle
turbinate has been partially removed and there is a good-sized opening
into the sphenoid. The tonsils are hypertrophied and the faucial

pillars injected. Small glands at angle of jaw on both sides. Teeth good.
X-ray Report. Slightly thickened membrane, both antrums and

ethmoids. Sella normal. Optic canals, 4.5 mm. and irregular.
Eye Findings. O.S. exophthalmos, no limitation of motion. Con

junctiva red. Tenderness to pressure. Accommodation less O.S.
Pupil reacts. Anterior chamber clear. Tension, O.K. Vision, O.D.,
20/15; O.S., 20/30.

Medical consultation reported hyperthyroidism, and a portion of
the thyroid was removed at the Massachusetts General Hospital.

The eye condition gradually improved and when checked up on

March 31, 1926, vision, O.D., 20/20; O.S., 20/15. No exophthalmos.
General condition excellent.

COMMENT. The eye condition was probably due to the hyper
thyroidism, which was overlooked when she had the nasal opera
tion shortly after the trouble started. This condition was dis
covered when we investigated her, otherwise the tonsils would have
been removed. As infected tonsils are frequently associated with
an overactive thyroid, their removal would probably have benefited
the case. Her present excellent condition, however, does not

warrant any further surgical procedure.
SUMMARY. The fact that the opening of the posterior sinuses,

although apparently normal, usually relieves optic neuritis, has
led to the conclusion that these sinuses are in some mysterious
way responsible for the eye condition.

The foci actually responsible for most of optic nerve disturb
ances have been found in the teeth and tonsils. The theory of

negative pressure in the posterior sinuses would explain the bene
ficial results which follow the opening of normal sinuses.
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Negative pressure is considered under two aspects:
1. Is it possible for it to take place in the posterior sinuses?
2. If it does exist, would this negative pressure favor the

passage of the bacteria in the blood stream to the nerve?

Negative pressure is a well recognized condition in the frontal

sinus, antrum, anterior ethmoids and middle ear, and is brought
about by a closure of their ostia or ducts, so that, reasoning by
analogy, a similar condition should be brought about by closure
of the sphenoidal ostium.

In Bell's palsy negative pressure within the tympanum seems

to favor the migration of bacteria from some distant focus to the
facial nerve, so it seems logical to conclude that a similar condition
of negative pressure within the sphenoid would favor migration of
bacteria to the optic nerve. If it is conceded that a closed sphenoid
may favor the invasion of the optic nerve by bacteria from .the
blood stream, the logical thing is to eliminate the focus that feeds
the bacteria to the blood.

Treatment is considered under three heads:
1. About 50 per cent of the cases will recover spontaneously.

Rem�ve any definite focus. If none is found, surgical intervention
. is contraindicated.

2. In 30 per cent of the cases the relief of nasal blocking is
indicated in addition to the removal of the focus.

3. In somewhat less than 20 per cent of the cases it will be found

necessary to open the posterior sinuses to prevent optic atrophy.
Thirty-three optic nerve cases are analyzed. In but 15 per cent

were the sphenoids and posterior ethmoids opened and even in
some of these it was unnecessary. Postoperative cicatricial
obliteration of the sphenoidal ostium with resulting negative pres
sure was found in one case.
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DISCUSSION

DR. EDWIN MCGINNIS, Chicago:
This is a very interesting subject to discuss, and I was very much

interested in Dr. White's presentation. I have had six or eight of
these cases in the last year, or year and a half, and there have been
one or two other cases in the hospital on another service.

.

It would
seem to me that in optic neuritis there ought to be some sort of infec
tion in the optic nerve by bacteria which would not produce destruc
tion of the nerve tissue hut more in the nature of a round-cell infiltra
tion and swelling. The destruction, I imagine, is partly due to the

pressure in the optic canal. If we could do more bacteriology on our

nasal cells, especially the anterior ethmoidal cells, we would find that
we would recover bacteria out of these cells that do not break down
the tissue but produce round-cell infiltration when you inject them
into animals, and I imagine in the human we get the same situation.

DR. RALPH A. FENTON, Portland, Ore.:
An interesting factor in these cases, as pointed out by Dr. Van der

Hoeve before the American Academy in 1921, is this very process of
infiltration referred to by Dr. McGinnis. Van der Hoeve exhibited slides

showing direct penetration by bacteria into the optic nerve sheath.
We have often.found in what appears to be the closed type of sinus

an absolutely pale mucosa, which may present a pure culture of

hemolytic types of organisms, particularly of the staphylococcus order.
As pointed out by Birkett in 1910, there is a marked preponderance of

Staphylococcus aureus in most nasal cultures. We have found these
staphylococci hemolytic when grown on media containing human
blood.

May I suggest that in some of these cases there is an additional

factor, when the sinus is closed, assisting the penetration of these,
germs toward the optic nerve; namely, their ability to hemolyze and
thus to lower tissue resistance, and in that manner to penetrate through
the sheaths of the optic nerve and to cause the first symptoms of optic
neuritis.

DR. JAMES A. BABBITT, Philadelphia:
I can add nothing to this discussion of any value, but it seems to

me this has been, a very distinct contribution. I think many of us
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have been concerned about this question of the high septum-ethmoid
pressure. Many of us are disappointed in the results of the septum
operation because the real point of disturbance, very high and very
far back, has often not been relieved. Another special contribution
in this paper lies in the suggestion as to the possible automatic recovery
of the facial nerve on release of negative pressure, and its analogy in
this area.

It seems to me one point there might also be emphasized. Take
the case of the patient with probable focal infection; we perhaps are

often disturbed after eliminating all distant foci, all conditions of the

teeth, all old septic involvements of antrum, frontal and so on, to

know what should be considered fundamental as to tonsil or ethmoid
infection which is not definite.

Now, if we can accept the theories of some of the roentgenologists
(I refer to the conversations with Dr. Law and what was brought out
two days ago) evidently infection in the ethmoid, which is kept up by
a tight pressure and which is not apparent, can produce optic disturb
ance. It seems this suggestion of Dr. White would help us in deter

mining the wisdom of doubtful tonsillectomy when one of the two
areas seem definitely at fault.

DR. WHITE (in closing):
I have not very much to add. In acute cases, unless there is marked

chronic infection, that is, something more than an acute condition,
treatment with sprays rather than an ethmoid exenteration is advo
cated. They nearly always recover. The only condition that would
lead me to do 'an exenteration would be an extremely small optic canal
or especially virulent strain of bacteria, when it would not be wise
to wait. I do not do the cleaning-out of the ethmoids unless they
show much more than an acute condition.

The remarks of Dr. Fenton on pale mucosa with bacteria are very

apropos. I feel that is exactly what we get: The bacteria in the
blood stream exude through the mucosa of the sinus with negative
pressure. That is why you get the culture he mentions in examining
the sinuses. He expressed it very well indeed. I do not believe it
is necessary to open them. If you remove the bacteria that are in
the blood stream you cure the trouble without touching your sinuses.

The method of investigating these cases to determine where the
focus is might be mentioned. The case is filmed. The teeth are

referred to an expert odontologist. The tonsils are studied. It seems

to me the teeth, tonsils and the maxillary antrum are the most ordi

nary foci and the posterior sinuses but rarely.
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LARYNGEAL STENOSIS, ITS RELATION TO
TRACHEOTOMY

GABRIEL TUCKER, M.D.

LARYNGEAL stenosis bears a very important relation to trache

otomy, both as to its causation and its cure. That this relation

ship is not appreciated fully by the medical man who performs
tracheotomies is proven by the experience of every laryngologist
who finally inherits the cases of chronic laryngeal stenosis.

To state that stenosis of the larynx may be both caused and
cured by tracheotomy would seem a paradox. The paradox is

explained, however, when we amplify our statement by saying
that high tracheotomy and improperly performed tracheotomy

_ are the most frequent causes of laryngeal stenosis, while trache

otomy properly performed, below the conus elasticus, below the
second' tracheal ring, will, in acute laryngeal. stenosis, put the

larynx at rest and result in complete recovery of the larynx in a

great majority of cases. In chronic cicatricial and hyperplastic
laryngeal stenosis, properly performed tracheotomy is our most

valuable means of treatment, and is indicated as the first step in
all case's where the airway through the larynx is sufficient to

permit bouginage. That properly performed tracheotomy is a

valuable means of treatment has not been sufficiently emphasized
in the treatment of laryngeal stenosis.

The tracheotomic causes of laryngeal stenosis are classified by
Jackson under eight heads, as follows:

1. Hasty operation.
2. Attempts at general anesthesia that result in respiratory

arrest and stabbing operation.
3. High tracheotomy, even when classically done.
4. Division of the cricoid cartilage.
5. Sewing up of the tracheotomy wound.
6. Improper postoperative care.
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7. Wearing of a cannula of improper size or shape or material or

one with a fenestra.
8. Neglect of ordinary decent cleanliness in the wearing of a

cannula.
.

If we recall for a moment the gross anatomy of the laryngeal
and upper tracheal airway, noting that the area of cross-section
at the level of the true cords is only half the area of the cross

section of the trachea below the level of the first ring, and remem

bering also the peculiarities of structure of the submucosal tissues
in the conus elasticus, the tracheotomic causes of laryngeal stenosis
as noted by Jackson have sufficient anatomic grounds for their

explanation.
This same anatomic consideration gives us the rationale for

tracheotomy below the hypersensitive area of the conus elasticus
into the trachea at its widest lumen, where the air can pass freely
around a cannula that is of sufficient size to equal the glottic
lumen. The tracheotomic cannula in this location assures rest

for the larynx, which is the most important consideration in its

recovery from acute inflammatory conditions. In chronic laryn
geal stenosis the tracheotomy tube in this position is well below
the stenotic area and peroral bouginage can be carried out without
interference from the tracheotomy tube.

The stenosis due to recurrent papillomata of the larynx is
affected favorably in many cases, but not in all, by properly done

tracheotomy. In the favorable cases recurrences ceased, and the

laryngeal airway became normal, while in other cases, where a

high tracheotomy had been done, the larynx showed a cicatricial
stricture in addition to the papilloma.

The following case reports illustrate some of the important
and interesting phases of the relation of laryngeal stenosis to

tracheotomy:

Laryngeal Stenosis: Diphtheria; Intubation; Tracheotomy. through
the Cricoid; Tracheotomy below Second Ring. CASE I.-A girl, aged
seven years, was admitted to the Clinic wearing a tracheotomic
cannula that had been in position for about five years. The history
was that when the patient was two years of age she had developed
dyspnea and loss of voice and was intubated. She wore the intuba
tion tube for about three months, when an attempt was made to
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remove it, but it had to be replaced on account of dyspnea. The tube
was worn two months longer, when a tracheotomy was done and the
intubation tube was removed. Several attempts made to decannulate

patient were unsuccessful. On admission, it was found that the

FIG. l.-Stenosis cured by direct laryngoscopic peroral bouginage, following
a low tracheotomy. Girl, aged seven years, cicatricial stenosis following
diphtheria and intubation. Emergency tracheotomy following extubation,
when two years of age. A, location of tracheotomy tube through cricoid

cartilage; B, location of low tracheotomy below the second ring, done as first

step in the treatment of the stenosis; C, level of the suprasternal notch.

tracheotomy tube was through the cricoid cartilage. The patient
had developed a very good buccal voice and she could force air through
her larynx by placing her finger over, the tube. On removal of the
tracheotomy tube and closure of the fistula with the finger, air passed
much more freely through the larynx and she could produce a sound
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due to the vibration of the vocal cords. The fistula in the child's neck
was well epithelialized and her general condition was good.

Our first step in the treatment of this case was to place the trache

otomy tube below the second tracheal ring. As soon as the tube was

placed in this position the child discontinued the use of the buccal
voice and produced a voice by the vibration of the cords. The upper

tracheotomy wound closed spontaneously. At the present time we

are treating her by peroral bouginage through the direct laryngoscope,
leaving the tracheotomy tube in position. The dilatation of the sten

osed larynx is progressing satisfactorily and we feel that her chances
for cure by bouginage are excellent.

COMMENT. The placing of the tube well below the second ring
allows free passage of air around it and permits free vibration of
the cords and production of a normal voice which the former high
position of the tube had prevented. The low position of the
tube has produced a favorable effect on the inflammatory condition
in the larynx, the acute inflammatory reaction having entirely
disappeared. It also enables the carrying out of peroral laryngeal
bouginage.

Laryngeal Diphtheria; Intubation; Tracheotomy below the Second

Ring. CASE H.-Boy, aged three and a half years, had developed
laryngeal diphtheria six months before admission. He had been
admitted to a municipal hospital, antitoxin given, and intubation

performed. A number of attempts at extubation had been made, but

owing to dyspnea it had been necessary to replace the intubation
tube. The child had an irregular fever and was thought to have

developed pneumonia. He lost considerable weight and his general
condition became so serious that a blood transfusion was done four
months after the onset of his illness. He improved somewhat following
this, but still suffered greatly from malnutrition and all efforts at

permanent extubation had been unsuccessful.
On admission he was unable to walk and showed marked emaciation.

He breathed freely through the intubation tube. Tracheotomy below
the second tracheal ring was done under local anesthesia, by the
Jackson technic, and the intubation tube removed. Direct laryngo
scopic examination of the larynx showed the arytenoids edematous
and their motility limited. Marked swelling and ulceration of the

subglottic tissue was found. Following tracheotomy the child showed
progressive improvement. His general condition improved and he

8
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was able to walk-at the end of a week. He gained weight rapidly. The

inflammatory condition of the larynx subsided, and by corking the

tracheotomy tube he was soon reeducated to breathe through his
mouth and at the end of two months he was able to wear a complete
cork. The cork was worn for a period of six months, when he breathed

normally through his larynx, had a normal voice, had gained 10 pounds
in weight and was decannulated.

A

B

FIG. 2.-Boy, aged three and a half years. A, at time of his admission
intubation tube was removed and low tracheotomy performed; B, same boy,
eight months later, after decannulation, bronchoscopic examination of the

larynx showed no abnormality. The extensive ulceration of the larynx healed
and the inflammatory condition subsided under the rest obtained by low

tracheotomy.

COMMENT. This case illustrates the value of low tracheotomy
in the treatment of an ulcerative type of laryngeal stenosis and
its prophylactic value in preventing chronic stenosis. The ulcera
tive lesion of the larynx, due originally to the diphtheritic process,
had not entirely healed, and, in addition, there was marked inflam
matory thickening of the subglottic tissues of the larynx. This
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condition subsided entirely under the rest given by a properly
placed tracheotomy tube.

Recurrent Laryngeal Paralysis: Low Tracheotomy; Complete Stenosis
from Oversize Fenestrated. Tracheotomy Tube. CASE IlL-Woman,

FIG. 3.-Woman, aged thirty-nine years, who had a unilateral recurrent

laryngeal paralysis. Low tracheotomy performed at A. A large, fenestrated
tube used, which completely filled the trachea, allowing no air to pass through
the larynx. A smaller tube, without a fenestra, enabled patient to phonate
and breathe through the mouth. Later patient was decannulated, the laryn
geal and tracheal airway being normal.

aged thirty-nine years, was referred to the Clinic with a history of

developing severe dyspnea following thyroid operation ten months

previous. Tracheotomy was done and following this she had become

completely aphonic and was not able to get any air through her larynx.
She had been told that her vocal cords were paralyzed. She was



116 TUCKER: LARYNGEAL STENOSIS

wearing a No.6 tracheotomy tube in good position at least three rings
below the cricoid level. She was very nervous and intolerant of exami
nation. Mirror examination showed the cords in apposition in the
midline and the patient did not seem able to separate them. On closing
the cannula with the finger no air passed through the larynx. T4e
cannula was removed and the patient was urged to cough, which she
did, and much to her surprise was able to produce a tone for the first
time in ten months. Mirror examination of her laynx with the cannula
out revealed that the left arytenoid moved normally and the right
side was immobile. A No.4 Jackson cannula was used to replace the
No.6 that had been worn previously; air passed freely through the

larynx, and the patient had a normal voice immediately. She felt
that a miracle had been performed. The only thing that had been
done was to place the smaller cannula in the trachea so that air could

pass around it up through the larynx. She breathed normally through
the mouth with the cannula corked. Subsequently the right recurrent

nerve, which had been paralyzed, was anastomized with the descendens
hypoglossi by Dr. Charles H. Frazier, and there was return of motility
on the right side. The patient was then decannulated and returned
home with a normal voice.

COMMENT. This case illustrates that an improperly fitted

tracheotomy tube may produce complete obstruction, and in this
instance mirror appearance of the larynx with the tube in position
was that of bilateral recurrent paralysis. With an oversize tube
there is always the danger also of perichondritis of the tracheal

cartilage. It is important to see that the cannula is properly
fitted and that a duplicate cannula is secured, in order that the
tube may be changed daily.

Laryngeal Stenosis: Ludwig's Angina; Emergency High Tracheotomy;
Perichondritis; Low Tracheotomy. CASE IV.-Man, aged forty-two,
years, developed a Ludwig's angina. He became quite dyspneic and
was brought into the receiving ward of a hospital just as respiratory
efforts ceased. A general surgeon who happened to be present did an

emergency. tracheotomy and by artificial respiration breathing was

restored. The Ludwig's angina was treated surgically and cured.
The tracheotomy tube was removed at the end of ten days and the

patient discharged from the hospital, He had slight difficulty in

breathing on exertion and the tracheotomy wound was not entirely
healed. At the end of several weeks his dyspnea increased and became
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so severe that he returned to the hospital. Examination showed
marked inflammatory swelling in the anterior portion of the larynx
and acute inflammatory thickening about the tracheotomy wound in
the neck, at the level of the cricothyroid membrane. Dyspnea was so

severe that the laryngologist, who was consulted, advised that low

tracheotomy be done. The patient was referred to the surgeon who

FIG. 4.-Man, aged forty-two years, developed perichondritis and complete
stenosis of the larynx following a tracheotomy through the cricothyroid
membrane at A; low tracheotomy was done at B. Larynx put at rest. At
the end of two months larynx was normal and the patient was decannulated.

had done the high tracheotomy and low tracheotomy was performed,
the tube being inserted in a vertical midline incision in the third, fourth,
and fifth tracheal rings. Dyspnea was entirely relieved and the patient
returned to the laryngologist for care of his larynx. Examination
showed perichondritis of the thyroid cartilage at the site of the high
tracheotomy. The external wound was opened freely, the wound
packed and the perichondritis rapidly subsided. The external wound
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healed at the end of a week, but there still remained some inflammatory
thickening in the larynx. This subsided gradually, and at the end of a

month the laryngeal motility and voice became normal. The tracheo
tomic cannula was corked for a period of a month, the larynx still
remaining normal. The patient was then decannulated.

COMMENT. In this patient the laryngeal stenosis was due to

perichondritis following high tracheotomy. It was cured by
placing the larynx at rest by low tracheotomy and drainage of the
subcutaneous abscess externally.

CONCLUSIONS. 1. The first consideration after the patient's
life has been saved by tracheotomy should be to be sure the trache

otomy tube is in the greatest tracheal lumen, below the "conus
elasticus." Where a high tracheotomy has been done in an emer

gency, the trachea can be exposed lower down, under local anes

thesia, and the tube put below the first or second tracheal ring.
This should be done about the end of the first week, following a

high tracheotomy.
2. A tracheotomy tube can be as quickly and as safely placed

below the first or second tracheal ring as through the cricothyroid
membrane, if a long, vertical, midline skin incision is made from
the thyroid notch to the suprasternal notch, according to the
Jackson technic.

3. It is important not to suture the wound, but to leave it open
and change the dressings frequently. This will avoid deep infec
tion in' the neck and the wound will close by granulation, with

surprisingly little scarring, much less than if the wound had been
sutured.

4. Cicatricial stenosis of the larynx is frequently caused by
improperly performed tracheotomy.

Stenosis of the larynx, of the same type, can frequently be cured
and in many cases prevented by properly performed tracheotomy.
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DISCUSSION

DR. HENRY L. SWAIN, New Haven, Conn.:
I had a case that I think is worth while reporting to you, on account

of the length of time the tracheotomy tube was worn. I hope to get
advice on this from Dr. Tucker.

There came into my office one day, with her mother, a young lady
about twenty-two years of age, in blooming health, a very good-look
ing girl. Her mother did the talking. She said: "Dr. Swain, I do
not know that you remember us. We came down for additional

advice, and the question is whether Mary ought not to have her tonsils
taken out?" I looked at Mary and I did not recognize her. All of
a sudden I noticed a glistening neck ornament that she wore about the
center of her neck and I perceived it covered up a tracheotomy tube.
I said: "Do you not come from up the state?" The mother said
that she did.

Here was a case operated upon in the hospital in an emergency
when she was four years of age and she was still wearing a tracheotomy
tube. I first was interested to find what the larynx would show and
how much the larynx had grown without being used, and I also was

interested to see what the condition of the nose and throat was. I
took the ornament off and found the tube-the regular tracheotomy
tube-within. We took out the inner tube to see how she could talk
without it; whether the air could go up by it and through the opening.
She could only talk by sucking in air. Her voice was loud enough so

you could hear it, but not distinctly articulated. With my head
mirror I looked down into .the larynx and could see the top of the
tracheotomy tube, which was fairly low. The tracheotomy must
have included the isthmus of the thyroid. It was done in an emer

gency, at night, and by the house surgeon, who was not very experi
enced in tracheotomies. We were fortunate to get it done at all and
save the little girl's life, which he did.

I noticed in the anterior commissure there was still some thickening
left. It was still a little rough. I found, upon looking up the records,
that I had seen the girl when she was six years of age and the papillomata
had begun to go at that time. I had advised her to continue wearing
the tube after hearing the paper which Dr. Clark had then recently
read before the American Laryngological Association which had

impressed me with the desirability of finding out what a plain trache

otomy without other operative interference could do in the cure of

papilloma.
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I suggested to her (forgetting all about the tonsils), "Why don't

you take the tube out." She said, "I am afraid." We took it out

and she had no trouble at all in breathing. That little shelf that
sometimes forms on the posterior wall above the curve of the trache

otomy tube was present, but not to the extent I supposed it would ,be.
I could look up through the tracheotomy opening into the laryngeal
spaces as well as from above downward. I did not see why she
should not go without the tube. It took her a month before she felt
safe without it, but she now goes around with the opening blocked up
and covered over with a piece of adhesive nicely hidden by a neck
ornament.

Her larynx has developed until it is nearly normal in size. She has

fairly normal, but lax, vocal cords, one being a little irregular on the

edge, but otherwise her larynx is almost normal in appearance. I
have had her practise by reading syllables, but I cannot get her to
breathe right. I do not dare close the opening for fear she will get
the papilloma back again, the region of the anterior commissure still

presenting an unsettled appearance.
This was the first attack of tonsillitis she had ever had, and that was

because she was getting air around the tube by breathing through
her nose and throat. While she was stopped-off and could not get
air except through the tube, she had no colds in the head and no ton

sillitis. Now when she used her nose and throat in the ordinary way
her one attack of tonsillitis was unusual enough to make the mother
consult me.

As soon as I think I can, I am going to close the opening. Perhaps
Dr. Tucker will give me some advice on this point.

DR. RICHMOND McKINNEY, Memphis, Tenn.:

I am quite convinced that a preliminary tracheotomy is a necessity
and life-saving measure in many of these cases of laryngeal stenosis,
no matter of what type. A number of years ago I lost a case of

syphilitic stenosis where a tracheotomy would have saved the man's
life. He came to the hospital late in the afternoon, and I, with a

tendency that many of us have, had instructed the intern to arrange
for a tracheotomy the next morning, not regarding the condition as

urgent. At midnight the man died from asphyxiation before any

thing could be done to save him. Undoubtedly this man's life could
have been saved had I done a tracheotomy the afternoon before.
Here procrastination was the thief of a life. Another case that died
from syphilitic stenosis occurred a year or two afterward, this patient
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being seen in consultation by me and a tracheotomy advised, but it
was deferred, with a fatal outcome.

A year or so ago I had an emergency tracheotomy in a case of

papillomata of the larynx in a child five or six years of age, who was

brought in from the country in an urgent condition of almost total

asphyxiation. The papillomata were removed tlie next day, and,
.several times afterward the child was brought for the removal of recur

Tent growths. Living twelve miles from a railroad, and some forty
-or fifty miles from Memphis, this unfortunate child became totally
asphyxiated one night and died before relief could be obtained. In
this case, having once done a tracheotomy, I should have kept the
tube in and not permitted the opening to close until the papillomata
had ceased to recur; but inasmuch as the child lived so remotely, I
was fearful that the tracheotomy tube would close at some time and
the child die, and thought that perhaps there was less danger of

asphyxiation otherwise. However, I wish now that I had taken the
-chanoe and endeavored to instruct the parents in the care of the tube.

A tracheotomy is not difficult of performance, and many cases of

laryngeal stenosis .can be saved when opportunely done. The rural

practitioner, as a rule, is not instructed in the technic of tracheotomy,
.and he should understand this, as many of these cases, such as the one

just described, could be saved if he would undertake to open the
trachea.

A tracheotomy in the adult is performed readily under local' anes

thesia, and, where the indications are not immediate, can be done
-in the manner described by Sir St. Clair Thomson under the alliterative

title, "tranquil tracheotomy." Tranquillity of the trachea, before

-cutting through the rings, is secured by dropping a few drops of a

weak cocain solution into the trachea by means of a hypodermic
.syringe, the needle of which is inserted between the rings. Young
patients require general anesthesia, or in extreme cases, where there
'is physical exhaustion, this can be done without anesthesia of any kind.

DR. PERRY G. GOLDSMITH, Toronto, Canada:
I arise to draw your attention to the value of tracheotomy in cases

'of advanced laryngeal tuberculosis in which there is profound edema
'or even necrosis of the cartilage. If one has had much to do with
advanced tuberculosis he realizes the patient knows the hopelessness
-of the case and the fear obsessing him when he finds breathing
gradually becoming more difficult. I do not submit that tracheotomy in
that case is going to cure his tuberculosis; but, from a clinical experi
-ence large in tuberculosis of the larynx and small in which tracheotomy
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has been done, I am satisfied of the great comfort that patient has in
the knowledge that he will not be asphyxiated. The relief of his

worry is extraordinary. Furthermore, occasionally you will find, by
putting the larynx at rest, a very great improvement takes place.
There is a field for tracheotomy in laryngeal tuberculosis and. a

definite field. If you relieve the patient's distress and let his last days
be happy and comfortable, you have done an enormous amount of

good.
Another type of case in which it can be used is bilateral abductor

paralysis. You find the patient is not hoarse, his cords can come

together, but on deep inspiration do not open the glottis. As a result
the cords may be drawn in and serious dyspnea comes on at any
moment. Even without a tracheotomy you find from time to time that.
there may be sufficient glottis; at any rate space wide enough to

breathe, but there is never safety. When are you to take the tube
out? I know of no way to be sure.

Some of the tracheotomies are not performed correctly and stenosis.
follows. Often it is due to the haste with which the operator has to

do his operation or desire to do a spectacular one. But if one injects.
2 or 5 per cent novocain, ties up the vessels, then opens the trachea

deliberately and carefully, he will not have stenotic results due to bad

surgery. 'The injection into the trachea of a few drops of a 5 per
cent solution of cocain prior to opening the trachea adds greatly to

the" tranquillity" of the operation.·
Another type coming under this head is the chronic hypertrophic·

laryngeal inflammation with a great deal of overgrowth on the cords,
especially so at times, due to alterations in the atmospheric conditions
or some acute infection. Marked edema may follow with subglottic
infiltration. For the time being the patient has laryngeal stenosis e

It may be necessary to do a tracheotomy, and then the hypertrophic
laryngeal disease may be treated when all acute manifestations have

disappeared. It may be an emergency operation for stenosis which
has existed for a long time, increased by some inflammatory condition."

DR. CHARLES J. IMPERATORI, New York City:
I think that Dr. Tucker is to be congratulated in laying down the

principle of tracheotomy in these cases that need proper ventilation,
the proper size and type of tube and the proper placing of the tube.

Regarding the case of Dr. Swain, wearing a tracheotomy tube for'
such a long time, I reported a case some years ago that I decannu
lated eighteen years after the tracheotomy, and I know that Dr.
Arrowsmith has a case that wore a tracheotomy tube for fifty or'

sixty years. This man received an injury at the battle of Gettysburg.
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DR. TUCKER (in closing) :

I wish to thank Dr. Swain, Dr. Goldsmith, Dr. McKinney and Dr.

Imperatori for their discussion. Dr. Swain's question, regarding the
effect of breathing through the mouth and nose in producing tonsillar
infection in his patient who had previously been breathing through
the tracheotomy tube, I am unable to answer; but it is a most interest

ing observation. In decannulating chronic stenosis cases, after an

adequate airway is established through ,the larynx, wereeducate the

patient to breathe through the larynx by corking the tracheotomic
cannula. It is not advisable to remove the tube until the patient has
worn a complete cork for several months without difficulty. When
the tube is properly placed, as in Dr. Swain's patient, we do not feel
that the stenosis is being increased by the presence of the tracheotomy
tube.

With Dr. Me Kinney, I believe that tracheotomy should be d_one
early, before it becomes an emergency; but, like everyone else, I

often put off the operation until it becomes an emergency. The

emergency operation can be done low, without anesthesia, or with
local anesthesia if there is time enough. General anesthesia in a

dyspneic patient is not necessary and is unjustifiable because of the
increased danger from respiratory arrest from the anesthetic. If

tracheotomy is done' high in an emergency, and saves the patient's
life, it certainly is justified. If the tube is found to be too high it

may be placed lower. Within the first week after the patient's gen
eral condition has improved the tracheotomy wound can be extended
lower down under local anesthesia, and two or more tracheal rings left
intact between the low incision and the old high tracheotomy, with

very little discomfort to the patient. It is not the high tracheotomy
that causes the most damage to the larynx, but the wearing of the
tube in a high position causes the chronic stenosis.

We have had the same satisfactory results in selected cases of
tuberculous laryngeal stenosis from low tracheotomy as Dr. Gold
smith. One of the greatest comforts and benefits to the patient is
the increased amount of food he is able to take without difficulty
when the airway is shortcircuited through the tracheotomy tube.
The strangling and coughing that cause so much trouble and discom
fort in a dyspneic patient when an attempt is made to swallow food
is eliminated by tracheotomy.



CULTURES OF THE TONSIL

CHARLES W. RICHARDSON, M.D.

DURING the past fifteen years the faucial region of almost every'
individual presenting himself to the professional observation of a

laryngologist has been carefully scrutinized to ascertain if there is

any clinical local justification for the removal of the tonsils. The

presence of pus in the follicles and substance of the tonsils is

frequently described as the local evidence of the necessity for
removal. The presence of pus, free pus, in these organs is an

exceedingly rare condition from my observation; probably patients.
and physicians refer to inspissated secretion contained in the
follicles.

For some time I have been faced with the assertion, and no doubt

many of the members of this Association have h ad similar experience,
that the tonsils must be cultured to determine the necessity for
excision-the presence of streptococcus, staphylococcus or pneu
mococcus, and possibly of other cocci, being the determining
factor. It has always been my firm conviction that the faucial

region was one of the richest harborers of bacilli; that it possessed
a rich flora of various microorganisms. This conviction has been
intensified by numerous cultures made at various times during
my professional career.

The presence of bacteria is not inimical to the well-being of any
individual. It is the gaining of access into the organism and fructi

fying that creates the ill-health. In order to ascertain the value
of the mere presence of bacteria in cultures from the tonsils as of

any diagnostic significance I determined to make a bacteriologic'
study of the subject. In this study cultures were made in the
usual way. A smear was made from the tonsil in situ, while pres
sure was exerted to gain free milking from the follicles. Tonsils
which were removed were smeared on the faucial surface, while

compression of the tonsil was employed at the same time. In
the tonsil fossee a vigorous rubbing was employed with the culture
smear. In this study I' proposed a bacteriological test of three

types of cases, viz.:
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1. Faucial cavities from which tonsils had been removed, leaving
a thoroughly clean fossa without adventitious tissue of any kind.

2. Faucial regions wherein the tonsils presented no clinical,
general- or local, evidences requiring tonsillectomy.

3. Faucial regions wherein the tonsils evidenced both distinct
local and general clinic manifestation demanding their removal.

In the first type of cases only fossre were smeared for culture
which had aged and presented as perfect a result as it is possible
to attain. Fossre which presented any new-growth of any kind
were not employed.

In the second type the smears for culture were made on individ
uals who presented practically no tonsil, or only a very small gland
which had practically involuted and with no evidence of follicular
infection. All of these patients were over fifty years of age.

In the case of those under the third division there were not only
many very large tonsils, all of which showed evidence of chronic
follicular inflammation, but also marked constitutional disturb
ances. The constitutional evidences were largely of some form of
toxemia.

It was my original intention to make several hundred cultures
of each of the three groups, but as the findings came back identical
for each individual group, and so positive for the object in view,
I desisted after making over a hundred of all these groups. The

bacteriological study was made by Dr. Selinger, bacteriologist
at the Episcopal Eye, Ear and Throat Hospital, Washington, D. C.

In order to exhibit the results as made I shall present to you all
of the bacteriological findings, although they are not identical in
numbers as to each group.

No.1

Staphylococcus
Streptococcus .

Pneumococcus

Staphylococcus }Streptococcus
.

Staphylococcus l
Pneumococcus r

:

Hay bacillus .

Micrococcus catarrhalis
Pneumococcus catarrhalis
Pseudo Klebs-Loeffier bacillus

19
9
6

4

4

9,
2.

1

1
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No.2

Staphy lococcus
Streptococcus .

Fusiform bacilli

Hay bacillus
Sarsina .

Staphylococcus }Hay bacilli
Pneumococcus
Pseudo Klebs-LoefHer bacillus
Micrococcus catarrhal is .

1
2

No.3
Staphylococcus
Streptococcus .

Pneumococcus

StaPhYlOCOCCUs}Streptococcus
Hay bacillus
Micrococcus catarrhalis

Hemolytic streptococci
Streptococcus l
Bacillus subtilis f
Small Gram-negative bacilli.

StreptococCi}. . . . . .

Micrococci
Mass Gram-negative micrococci}Bacilli . . . . . . .

17

t)
4

3

1
1

1

1

1

4

2

It will be noted that the findings in each group correspond
almost exactly as to the prevailing microorganism-the staphylo
coccus being the most frequently present in each group. Contami
nation occur in several cases. Cultures made in the hospitals
showed less contamination than those made in my office. The
contamination I refer to is that of the hay bacillus.

To me this has been an instructive study and I hope it will be'
as interesting to the members of the Association.

DISCUSSION

DR. HENRY L. SWAIN, New Haven, Conn.:
I would like to inquire if Dr. Richardson, in' closing, will tell us

about the time of the year that he got these cultures; whether spread
over long period� in winter or in summer.
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DR. JAMES J. KING, New York City:
I was very much interested in Dr. Richardson's study. I have

always been interested in cultures taken from the tonsils, and during
the last fifteen years I have taken thousands of cultures from the
tonsils in my private patients. The conclusion I have reached about
the cultures from tonsils is this: We almost invariably find a mixed

growth on the plate after twenty-four or forty-eight hours. The

growth corresponds very largely to your growth, Dr: Richardson

streptococcus, staphylococcus, pneumococcus. Those are the ones

we have found almost constantly in these plates. Many varieties of

streptococcus are to be found, some of which have been identified;
also many varieties of the staphylococcus.

Then we have found a large number of unidentified organisms
negative bacilli, positive bacilli, positive cocci. There is a great
similarity between these cultures. I have found that when there is
a massive infection on the plate after twenty-four hours, I am governed
more by the quantity than I am by the type of bacillus or infection.
I think if you have a massive infection on your plate you have more

trouble coming from that throat than you have where you have a

scant growth on it. I found in the wintertime and fall, when people
are in the houses and not out in the sunshine so much, there is a

much larger growth on the plates than there is in the summertime.
The growth in the summertime, when the hygienic conditions are

good, is more scanty than in the wintertime.
I have found free pus in the tonsils in many, many cases. I kept

track of over one hundred cases where I found free pus in the tonsils

following the great epidemic of influenza or grippe which we had in
the fall of 1918 and spring of 1919. I found in the spring of 1919

patients who had been in ill health since the history of a severe attack
of this influenza and upon pressure I was surprised to find large quan
tities of free pus coming from the tonsils and tonsillar abscesses within
the tonsils. Mter I had seen a considerable number of these patients
with that history, I got so that when I pressed this pus out of the
tonsils I would ask them if they had had the influenza, and very
often they told me that they had. I am not finding so many of those
now because we are getting a long way from that epidemic, but I
have seen, I think, two hundred cases in private practice, who have
been in ill health since that epidemic, who have had abscesses with
free pus within the tonsillar tissue itself. Of these people, many of
them have cleared up on removal of the tonsils.

I have looked at the plates myself after twenty-four hours, and
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examined them very closely the next day, and I think anyone of these

organisms may become virulent under certain circumstances and
cause a great deal of damage. It does not matter whether it is Strep
tococcus hemolyticus .

or pneumococcus or what not-anyone can

become virulent under certain conditions. I have seen three or four
cases of fatal septicemia following Staphylococcus albus infection in
the tonsils. The cultures have always been pure cultures in these
fatal cases.

DR. JAMES E. LOGAN, Kansas City, Mo.:
This has been a very interesting paper to me. I want to concur

with Dr. Richardson in almost all of his findings. A number of years

ago I made investigations of cultures taken from tonsils and found

practically what he has found in a series 'of over a hundred cases.

In each one of these cases I made an investigation of the condition in
the pharynx. The vault of the pharynx has always been to me the

key to the situation of organism invasion due to the presence largely
of these fibrous growths that exist in the vault and in the fossa. If

you will examine carefully you can at any time find the very micro

organisms that Dr. Richardson has found in these tonsils and that we

always find in the tonsils. I would like to ask Dr. Richardson, in his

closing remarks, if he made any investigation of the bacteria in the
vault of the pharynx. To me, that is one of the explanations of why
he has bacteria in the fossa of these extirpated tonsils. That could

very easily take place by continuity of structure or surface. It might
also be possible where diseased teeth are present that the fossa would
have these bacteria present.

As Dr. King says, you very frequently find free pus in the tonsils,
and I particularly noticed that it followed usually the cases of epi
demic influenza, especially in those cases that had marked throat or

pharyngeal complications.
I think this is a very fine paper and deserves a great deal of con-

sideration and afterthought.
.

DR. WILLIAM V. MULLIN, Cleveland, Ohio:
Dr. Skillern, in discussing a paper before the Triological Society

the other day, made the statement that when he examined a nose and
found a localized congested condition in the middle meatus, and after

observing it for a time he later saw a free discharge of pus, that he
immediately felt better about that individual. The same may be said
about the tonsil. What comes out does not have to be absorbed.
Theoretically it, would seem that there would be some relationship
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between the number of organisms found in a culture from the tonsil
and the clinical condition of the patient. But we all know that we

have seen people with perfectly" rotten" tonsils, full of debris which
must necessarily contain all the organisms that Dr. Richardson has

found, and yet there is not a direct relationship between the amount

of infection we find there and the general symptoms this patient may
have. On the other hand, in the individual with a small, hard, fibrous
tonsil often no secretion can be expressed, but he may be having a

great many clinical symptoms, principally because the products of
all the infection they contain are being absorbed. Dr. Richardson
shows that you find the same organisms in the tonsillar fossa and on

the pharynx after the tonsils have been removed. However, I think

they are very attenuated, and it is only at certain times that they
light up and become more virulent.

I have gone a little further, and at one time I sectioned all tonsils
removed for a certain period. We were looking particularly for
tubercles. In the district where I was practising then a good many
of the patients were tuberculous, and we found tubercles in almost 6

per cent of the removed tonsils, and yet we did not find those patients
who had tubercles in their tonsils a bit worse or having any differ
ent clinical symptoms from those who did not. I remember one

perfectly health boy, with a healthy father and mother; his adenoid
contained quite a few tubercles. We cannot diagnose an abscess
within the tonsil before we operate, but as we are dissecting we rupture
it. It seems to be an effort of Nature to lock up this pus with the idea
of keeping it from becoming virulent.

DR. PERRY G. GOLDSMITH, Toronto, Canada:
I rise to draw attention to the expression, "free pus in the tonsil."

I think there is a great deal of looseness in the use of that phrase. The
tonsil has a lot of tubes and those tubes are lined with epithelium.
This epithelium is cast off there the same as in other epithelial-lined
tubes in the body. This is Nature's method of eliminating and renew

ing the lining, which may come out in a somewhat cheesy mass, owing
to fatty changes. In other cases liquefaction follows and the masses

come out in a somewhat fluid state. Would you consider that fluid in
the same sense as you would consider the pus in quinsy?

Then, again, we find small abscesses-little white masses-there.
When you open them you find yellow, creamy secretion, but usually
sterile. The patient was not aware of their presence. Exudation of
whatever nature is in a vast majority of patients of no diagnostic
importance unless associated with definite clinical signs of local or

cervical reaction.
9
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DR. RICHARDSON (in closing) :

I think my paper has accomplished the result which I hoped for,
yet there has not been sufficient definiteness in the discussion to indi
cate that there is a thorough appreciation of the fact that the fossa
of the well-removed tonsil presents bacterial flora which is equivalent
to the bacterial flora in the other two groups. I did not say nor did I

intimatethat we should be governed by the intensity of the activity
of the bacteria. I know as well as you that it may vary from time to

time. The virulence may increase in twenty-four hours, due to local
or general conditions. Under pressure the toxins from them may
assume a different degree of virulence. What I particularly wanted
to impress upon everyone is the fact that the mere presence of bac
teria in the smears is nothing of diagnostic value. A man must be a

clinician. He must not only be a laboratory man. He must combine
all the facts of medicine and be governed by the whole history, assisted,
if he wishes, by his culture.

To Dr. Swain I want to reply that the cultures were taken from
October until May. None of them weretaken at one specific time
two or three or four a week, as the patients presented themselves.

They were all private patients in .the highest walks of society. The
last made were taken about two weeks before I came up here.

Dr. King, these cultures were taken on the ordinary medium, at

about eleven o'clock. The growths were about the same in all.
There was very little difference. Of course we all know that the

staphylococcus, particularly the albus, is hemolytic. That accounts
for its extreme fatality in the blood stream.

In reply to Dr. Logan, I will state that I never made any cultures
in the vault of the pharynx. These cultures were made for a specific
purpose in connection with tonsillar infection.

In answer to Dr. Mullin, I think he appreciates my object. He
mentioned what we are constantly presented with-the fact that in
some of the worst tonsils that we see, with the most intense mass of

culture, we have practically no constitutional evidences. And yet,
here comes an individual, with hands all contracted up, knees infected,
ankles so bad that he cannot walk, and what do you see? A little
tonsil about as large as the last phalanx of the little finger of the
patient, showing evidence of general infection. I think the difference
in those cases is that in one the epithelial structures of the follicles have

changed and the concretions are there under great pressure and the
toxins are quickly absorbed.

'

Thank you, Dr. Goldsmith. I could not express my views about

pus in the tonsils better than you have. I will leave it as it is.



NASOPHARYNGEAL ATRESIA

JOHN E. MACKENTY, M.D.

THE literature on this subject was carefully searched as far back
as 1890 and yielded surprisingly little material and very few com

pletely reported cases. The end-results, after a sufficient period
to justify conclusions, were generally wanting.

J. Guisez reports 3 cases, omitting the end-results. Severe
inflammation and ulceration in the region of the subsequent atresia
are set down as causes. He states that this may follow burns from

boiling liquids, chemical caustics, diphtheria, syphilis and trauma

tic surgery in the removal of tonsils and adenoids.
The treatment advocated is the separation of the velum palati

from the posterior pharyngeal wall and the insertion of a collar
button rubber obturator, followed later by graduated dilatation.

An interesting paper by New and Vinson mentions nasopharyn
geal atresia as one type occurring in the oro-, laryngo- and naso

pharynx. In the oropharynx the soft palate may be scarred down
to the base of the tongue, and in the laryngopharynx the atresia
is usually between the base of the epiglottis in front and the hypo
pharyngeal wall behind. They do not discuss the first of these,
which is the subject of this paper.

Bourgevis and Poyet believe that in diathermy we have the
solution of this difficult problem, and that this method permits the
formation of scar tissue with no tendency to adhere and very little
to contract as distinguished from scar tissue following incision and
the galvanocautery. They claim that the application of diathermy
is painless and the technic simple, and that neither the wearing
of an obturator nor the use of dilatation is needed. Two case

reports are given. The first one, treated in 1914 by diathermy
with graduated olives and angular knives, was seen in 1919.

Though not examined, the patient could blow his nose and seemed
to have normal nasal breathing. The second case, treated for
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four months, (five diathermy sessions) was apparently relieved at

this time. No subsequent report on this case is given.
Teets asserts that syphilis plays a major role in the production

of atresia and admits that attempts to cure are both tedious and
difficult. He advocates incision, cauterization of the raw surfaces
with trichloracetic acid and daily dilatation by the surgeon for
months, supplemented by dilatation several times a day at home

by the patient.
Leland reports a patient treated by Nichols' method (sie p. x.).

The velum palati was· adherent to the base of the tongue.
Glossopharyngeal adhesions were also present, binding the tongue
laterally to the posterior pharyngeal wall. Dilatation failing,
he resorted to the method of Nichols. The contraction was so

extensive that tracheotomy was done. Food entered the esopha
gus through a hole about the size of a large probe. The adhesions
were dense and extensive, but not complete, in the nasopharynx:
Here a central opening near the hard palate was found large enough
to admit a sound about! cm. in diameter.

The right side only was operated upon. After three months the

openings downward and upward were sufficient to admit the index

finger.
Three years later the patient reappeared and requested that the

left side be operated upon, not that he had any serious inconven
ience in breathing or swallowing, but for the reason that he wished
to eat more and faster. The right side was found to be only
slightly contracted. The second operation was equally successful.
Dr. Leland concludes that dilatation is of no avail. This patient
was nourished for several months per rectum.

No mention is made of the etiology. Since there was present
during the active period of the disease extensive ulceration of the
face, it is probable that syphilis was the underlying cause.

That all cases are not severe in type and that some may be
cured by a simple division of the atresia is proved by 2 cases

reported by Hall. Two children, eight and ten years of age, were

brought to him for adenoid disease. Not suspecting the true

nature of the obstruction, the children were anesthetized for the
removal of adenoids. It was then found that there was, between
the soft palate and posterior nasopharyngeal wall, an atresia which
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yielded readily to separation with the finger. Hemorrhage was

considerable, but the end-result entirely satisfactory. It is evident
that these adhesions, though obstructive, were thin and did not

include the lower edge of the velum palati. (Congenital type.)
"In 1914 Wright and Smith collected 69 cases, 58 of which were

due to syphilis. Their conclusion on the etiology of this disease,
based on the analysis of these 69 reports, gives the order of fre

quency as follows: (1) Syphilitic; (2) traumatic; (3) diphtheritic;
(4) tubercular; (5) congenital; (6) inflammatory. Smith advo
cates monochloracetic acid applied to the cut surfaces.

Bailey believes that complete occlusion is rare. In his review
of the literature up to 1917, he found very few articles on the sub

ject and only 3 cases of congenital occlusion: 2 were reported by
Hall (Brit. Med. Jour. 1909, i, 18) and the third by Wassermann.

Bailey reports one congenital case of his own, which yielded to a

forcible breaking down of a completely occluding membrane in the

nasopharynx. The patient, seen three years later, had no evidence
of recurrence. His observation on the shallow anteroposterior
diameter of the pharynx in long-standing cases corresponds with

my own. This is more apt to exist when the condition begins in
childhood and is probably due to arrested development.

Isaacs, in 1917, reported atresia following tonsillectomy in a

syphilitic. He believed that the syphilis was acquired about the
same time that the operation was done. Hence it was in an

active stage. He treated it by incision and the wearing of a dilator
on a prosthesis attached to a tooth. He gives no information on

the end-result.

Ballenger believes that the great majority of epipharyngeal
and hypopharyngeal occlusions are due to syphilis, and sounds a

pessimistic note on the possibility of cure on account of the well
known tendency of syphilitic scar tissue to reform and contract.

Curtis holds the opinion that strictures of the lower pharynx
are less obstinate than those in the epipharynx. He gives a

detailed report on a lower pharyngeal atresia which resisted all
efforts at relief and was finally cured by an external operation in
which a large skin-flap from the neck was turned into the pharynx.
The patient was a woman with congenital syphilis. This paper
is well worth study by anyone wishing to attempt this very difficult

operation.
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Axhansen advocates a plastic operation through pharyngotomy,
gives details of the operation and reports 2 cases, both females, in
which this procedure was successful: one had tuberculosis of the

lungs and in the other syphilis was suspected.
Nichols, in the most important monograph ever written on this

subject, implies that syphilis is by far the most common cause of

nasopharyngeal atresia. He condemns the caustic treatment so

often employed in the treatment of pharyngeal ulceration and
believes that it is a potent factor in the production of scar tissue.
The great ingenuity employed in the effort to reestablish an opening
has been mostly in vain, gradual closure by contraction occurring
after a period of time from a few weeks to two years. He believes
that all procedures have one fatal defect, defeating the result no

matter how wide the incisions or how persistent the after treatment

by dilatation or other means. This defect has its origin in the

tendency of wounds to heal from their apices or angles toward
the center. His operation, detailed later under treatment,
attempts to defeat this tendency. He reports 14 cases in which
his method was employed with complete success in 13: 12 of these
were syphilitic. One was a complete failure in a negress subject
to a severe type of syphilis, and whose habits and environment
precluded any hope of ultimate success.

In searching the literature, I have omitted several reports which
evidenced an abysmal ignorance of the principles underlying this
disease and which gave no end-results. These operators quite
uniformly used division and dilatation, reporting the patients
cured in a few weeks or even less.

SYMPTOMS. Nasopharyngeal atresia produces partial or com

plete stoppage of nasal breathing, depending upon the degree of
obstruction. Rarely is this complete, there being usually present
at least a small probe-sized opening into the epipharynx. Changes
in the nasal mucous membrane, due to lack of aeration and to

stagnation of secretions, are frequently observed and may result
in chronic sinusitis and tubotympanic catarrh with consequent
deafness. One of my patients, in whom the condition had been
present from birth, lo�t 75 per cent of her hearing and another
patient showed a loss of about 50 per cent. In the others the

hearing was but slightly, if at all, affected.
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Pronounced pathological changes in the larynx, trachea and

lungs are not mentioned in the literature. One of my patients.
had chronic bronchitis and asthma, much relieved by an internasal

operation for a hyperplastic ethmoiditis which made itself manifest
after the nasal breathway was restored.

ETIOLOGY. This condition may be congenital or acquired. A
few reports of congenital atresia were gathered from the literature,
to which I have added one of my own. It is a misnomer to speak
of a congenital malformation as a cicitriced stenosis, which term

should be used only to characterize the pathological end-results
of inflammation or ulceration. A child may be born with a closed

nasopharynx due to some inflammatory change which may have
occurred after the embryonic cycle in the nasopharynx had been

properly completed. It is more than probable that here we are

dealing with a manifestation of congenital syphilis. This must

(at least from an academic if not from a pathologic standpoint)
be distinguished from a true congenital nasopharyngeal atresia.
due to an embryonic failure in which inflammation has no part.
In making this distinction one may be accused of hair-splitting.
I am convinced that such distinction does exist and that close
observation may prove its existence. All the reported cases of'

congenital closure were cured by the simple procedure of opening
the nasopharynx. In my own case, the finger in the nasopharynx
encountered a smooth, somewhat yielding, shallow vault. The

peculiar, irregular feel of an inflammatory adhesion was absent.
The membrane dividing the nasopharynx into an upper and a.

lower chamber was thin, easily broken down and showed no ten

dency to reform. These characteristics are all quite foreign to,

inflammatory adhesions especially when activated by syphilis,
in which the resultant scar has a vicious tendency to reform. We

may, then divide the congenital cases into those due to inflammation
and those due to malformation. In my series the clinical history
of one patient in whom congenital syphilis was demonstrated, the
obstruction being present at birth, might be classified as congenital
sphilitic stenosis. For the acquired condition we observe many
causes. According to the meager statistics available, syphilis
accounts for the great majority. In order of frequency we have

syphilis, "trauma, diphtheria, tuberculosis and simple inflammation.
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That there is present in rare instances what might be called, for
want of a better term, a cicatrizing diathesis, which is a determining
factor in the end-result of inflammation or trauma, is more than

probable. By this I mean that the healing process results in the

overproduction of fibrous tissue. Otherwise how can the rarity
of this disease be explained?

Extensive syphilitic ulceration of the pharynx and nasopharynx,
traumatic operations, etc., are frequently observed without result
ant atresia. I believe that it would be next to impossible in most

individuals to produce experimentally atresia by trauma. It is a

common observation that there is a marked difference in the reac

tion of individuals to surgical traumatism. In some healing is imme
diate and smooth. In others there is a tendency to the piling up of

granulation tissue in wounds. Especially is this difference observed
after tonsillectomy. Granuloma as large as the original tonsils

may appear and organize into fibrous tissue which, finally contrac

ting, may spoil the cosmetic result and even may be a source of

annoyance to the patient. In one case in which my operation
for atresia was done the whole operative area was piled high with
granulations in the second week. An obstinate hemorrhage from
these vascular masses necessitated transfusion for its control.
This patient gave a history of severe bleeding following the very
traumatic attack on his tonsils which resulted in the atresia for
which I operated. The first operation done by me failed on

account of this abnormal tissue reaction. The palate-splitting
operation, detailed under treatment, gave him a fair and permanent
opening into the nasopharynx. In this patient the tonsillectomy
which resulted in atresia could not have been worse done, yet I
do not believe that the baleful result was entirely due to the trau

matism. I have seen hundreds of tonsillectomies as badly done
with no such end-result.

It would seem from a few case histories in the literature and
from my own observations that throat operations in the active

stage of syphilis are more prone to result badly, not so much in an

obstructive atresia as in slow healing and troublesome subsequent
contraction. May not' the diathesis mentioned be an attenuated
hereditary or acquired syphilis? Faulty healing has been noted
in operations done during or too soon after acute throat infections.
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Diagnosis. The diagnosis is usually evident at a glance, yet
atresia has been mistaken for obstruction from adenoids and naso

pharyngeal tumors. One cannot conceive how this mistake can

be made excepting in the congenital type, in which there may be
no deformity of the palate on inspection. In congenital atresia
the obstruction is usually in the shape of a diaphragm midway up
the nasopharynx and quite hidden from inspection. A complete
closure of the nasal breathing, barring acute conditions, points
to one of three causes: Choanal atresia, congenital or acquired
nasopharyngeal atresia or nasopharyngeal neoplasm. It is rare

that internasal neoplasm produces a complete bilateral obstruction
to nasal breathing extending over a protracted period.

PROGNOSIS. Each case must be judged on the pathology present
and on the cause. Congenital atresia is usually curable by division
and divulsion of the obstructing diaphragm. In the acquired type
there is usually a probe opening into the nasopharynx through
which the horizontal and perpendicular extent of the atresia may
be estimated. The more extensive the adhesions the worse the

prognosis. In the flap operation (detailed under treatment) it is
essential for success that the mucous membrane on the posterior
pharyngeal wall below the normal line of the velum palati be not

entirely destroyed. If nothing but scar tissue shows here, if the
atresia above is extensive, if the whole pharynx is contracted to the
center and especially if syphilis is the cause, we have an almost

hopeless condition on our hands. If the atresia is shallow, the
mucous membrane below it partly preserved, and if the pharynx
has a fairly wide and normal look, and if the cause is traumatic
or due to a simple inflammation, a good result may be expected.
As in other plastic operations in this region (e. g., hare-lip, cleft

palate), our effort should be made at a season of the year free from
infections and not during the winter grippe season or during the

excessively warm months of the summer. Since adopting this

plan my own results in plastic surgery have been greatly improved
and dangerous complications averted.

TREATMENT. The many procedures advocated for the cure of

nasopharyngeal atresia bear witness to the inadequacy of all and
to the extreme difficulty in the way of even a moderate degree
of accomplishment. This is not due to lack of either painstaking
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effort or ingenuity on the part of the surgeon, but to the character
'

of the pathology and the inaccessibility of the surgical field. Here
we encounter a dense, fibrous scar, generally syphilitic in origin,
surrounded by soft, flexible tissue which yields without resistance
to fibrous contraction. The contraction is, moreover, exerted to

a central point from the periphery of a circle as well as in a per

pendicular direction. The scar resulting from syphilitic ulceration
has a quality of contraction all its own and nonexistant in the
fibrous tissue following ordinary inflammation. The more this

syphilitic scar tissue is molested, the more obstinately does it
assert its supreme contractile power, growing harder and tighter
after each surgical onslaught.

DILATATION. The nonoperative treatment is gradual dilata
tion. This rarely succeeds excepting in cases of very minor degree.
Even in these it is a long, tedious and painful procedure. The

patient may be instructed in the use of graduated bougies, passing
them as often as seems indicated. Too much zeal in their use may
defeat the object, and if carried to a point of irritation, fibrous tissue

may increase in bulk by the formation of new strands. A thorough
dilatation at five- to seven-day intervals is better than mild or

moderately intensive daily treatments. This principle holds here
as it does in other surgical fields. In the early literature this and
the following were the favorite methods of treatment.

DILATATION WITH INCISION. A curved knife is used to free the
soft palate from its moorings to the nasopharyngeal wall, thus

restoring the nasopharynx to its full extent in all directions.

Bougies are employed frequently in an effort to maintain the

opening. Sometimes a soft catheter is passed through the nose

and out of the mouth and tied so as to hold the palate forward.
The use of skin- or mucous-membrane transplants, placed

against the juxtaposed raw surfaces of the released palate, has been
advocated. No cases have been brought forward attesting to the
virtues of this method. Hence I am of the opinion that these

reports should be stigmatized as surgical vaporings, of which there
is no dearth in the literature. Roe's method of a flap taken
from the cheeks and turned on a twisted pedicle up behind the
soft palate, has never been proved off paper. The wearing of an

obturator shaped like a collar-button during the healing period,
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which follows the release of the soft palate, is surgically unsound.
The irritation induced by this foreign body, in a field wide open to

infection and in which it is impossible to secure complete rest,
must defeat the object aimed at and result in a closure even worse

than the original one.

Nichols was the first to apprehend the true pathological nature
of this deformity and to make the first stride forward in its cor

rection. Very little has been added to our knowledge since he
published his paper over thirty years ago. Here is Nichols'

great contribution: "All operations and methods have one defect
in common fatal to their success and which allows the reproduction
of the original adhesion. The defect is, that no matter how deep
the incision has been made, or how much tissue has been excised,
or how strong or persistent dilatation has been exercised, the cica
tricial tissue steadily advances in the process of healing from the
bottom (angles) of the cut." This is a well-known general surgical
principle, but it took a genius like Nichols to see its application to

the subject under discussion. He then proceeded to apply this prin
ciple: He conceived that if the outer angles of the atresia could
be epithelialized before the soft palate was released that closing
of the opening from the angles toward the center would be checked.
To accomplish this several strands of silk thread are passed from
above downward through the tissues which are to form the external

angles of the nasopharynx, i. e., through the area where the pos
terior surface of the soft palate comes to an acute angle as it
rounds backward to form the posterior nasopharyngeal wall.
These'strands of silk are tied in the center, forming a loop on either

side, and are moved back-and-forth daily until a canal slightly
larger than the strands is formed and cicatrized or epithelialized.
The bridge of tissue between these canals and the center of the

pharynx is then divided. Dilatation is employed until healing
takes place. Roe modified this method by using a large silver wire
in the place of silk.

A few favorable results have been reported from the use of

diathermy. The pharynx is opened with a specially constructed

diathermy knife. Trichloracetic acid is believed by some to pre
vent the adhesions from reforming. I have had no experience with
either of these methods.
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THE AUTHOR'S METHOD. About twelve years ago this method
was published, giving the results in several cases. I had hoped
to secure since then a sufficient number of cases to prove or dis-

FIG. l.-(Procedure 1.) Soft palate adherent. to posterior pharyngeal wall.
Probe opening into nasopharynx. Dotted lines indicate extent of atresia.

prove the value of the operation, but in this I have been only partly
successful. Even in a large clinic this deformity appears rarely.

It is evident that if the posterior surface of the soft palate can
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be covered with epithelium the adhesions cannot reform. In
atresia the anterior surface of the soft palate is seen to be continu
ous with the surface of the pharyngeal wall below. There is

FIG. 2.- (Procedure 1.) Probe exploring extent of atresia.

usually present a small opening in the center through which the
nasopharynx and the extent of the adhesions can be explored by
probing. In 6 of my cases this opening was present. In 2 it was

absent, When absent the extent of the adhesions may be out-
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lined with a bent probe through the inferior meati. The absence
of the opening, signifying a more extensive atresia, makes the

operation more difficult and the outlook less hopeful, since a larger

FIG. 3.-(Procedure 1.) Flaps outlined on posterior pharyngeal wall. Sutures

passed through lower border of flaps.

flap is needed to cover the defect. ,Figs. 1 and 2 (Procedure 1).
This is too often not available.

Assuming the hole to be present and only a partially destroyed
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mucous membrane on the pharyngeal wall below the palatal curve,
two flaps are outlined as follows: Beginning just external to the

point where the probe enters the nasopharynx, the knife is carried

4
J

FIG. 4.-(Procedure 1.) Flaps dissected up. Palate freed from nasopharyn
geal wa:ll.

downward half as far again as the upward extension of the adhesion.
The knife is now turned outward and carried horizontally across the
posterior pharyngeal wall until it reaches the position occupied by
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the pharyngeal pillar, then upward and slightly outward to where
the dim outline of the arch of the soft palate appears. This proce
dure is repeated on the opposite side. A curved needle on a Pagen-

FIG. 5.-(Procedure 1.) Flaps hanging below curve of soft palate and con

tinuous with it. .Needles on four ends of the sutures.

stecher thread is inserted near the lower inner angle of this outline
and brought out in a similar position near the lower external angle.
Fig. 3. (Procedure 1). This must be placed inside of the outlined
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flap and the thread must pass superficially under the mucous

membrane between the points of entrance and emergence. With
a sharp knife curved on the flat, or curved scissors, the outlined

FIG. 6.-(Procedure 1.) Method of passing curved needle behind flaps.
Needles emerge at points dotted above line of atresia.

flap is dissected up, being careful to go deep enough to avoid cutting'
the Pagenstecher thread. The dissection is carried upward and
outward into the nasopharynx until the adhesions are completely

10
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freed and the nasopharynx stands open as it should be normally.
Figs. 4 and 5 (Procedure 1). It will now be observed that we have
an open nasopharynx, and that on either side of the median line

FIG. 7.-(Procedure 1.) Sutures drawn forward, causing flaps to double

upward, thus applying .the two raw surfaces against one another.

and below the normal level of the soft palate, and forming a part
of it, we have' two pendulous flaps from near the lower borders of
which emerge two Pagenstecher threads. Four ends emerge from
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the mouth. On each is threaded a curved needle. Starting at

either end of this row of threads, a needle is grasped by a needle
holder in such a way that the needle is continuous with the shaft

FIG. 8.-(Procedure 1.) Sutures brought through lead discs and secured
with shot.

of the needle-holder, making traction on the flap through which
the thread passes. The palate is drawn forward, the needle passed
behind

r

it and plunged, in an anterior direction, through the soft
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palate at a point above the line of atresia. Fig. 6 (Procedure 1).
The remaining three threaded needles are similarly passed and the

FIG. 9.- (Procedure 1.) Other sutures applied for better coaptation
of surfaces. They are passed through diminutive lead tubes to prevent
cutting into palatal tissue.

threads drawn forward: The four, threads emerge from the soft
palate in a line across its base, i. e., well up toward the hard palate,
Traction on the threads doubles the flaps backward and upward
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upon themselves and applies them against the posterior surface
of the palate. Fig. 7 (Procedure 1). The mucous surfaces of the

flaps face the posterior nasopharyngeal wall and the raw surfaces

FIG. lO.-(Procedure 1.) Instruments used in operation. The needle-holder
is not included.

of the flaps are brought against the raw surface of the soft palate.
Other stitches are used to secure good approximation of the parts.
All are tied over lead dies and through diminutive lead tubes.
(See diagram Figs. 8, 9 and 10 (Procedure 1)).
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The use of these discs and tubes is to equalize pressure and to

prevent the threads from sinking out of sight into the soft tissue
of the palate. Tying should be very loose to make allowance for

FIG. 1.- (Procedure 2.) Probe exploring extent of atresia through small

opening into nasopharynx.

edema. If tied tightly the stiches will cut out. The thread after

passing through the disc is held in position by means of a perfor
ated shot. To minimize the danger of these discs and shot falling
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into the trachea during the period of healing or when being removed
four threads are knotted together.

FIG. 2.- (Procedure 2.) Incisions outlined in splitting soft palate and in

freeing adhesions.

In the event of failure or inability to secure satisfactory flaps
from the posterior pharyngeal wall, a second procedure was devised
which has been successful so far in my hands. Its aim is to produce
a cleft i{1 the soft palate as far up toward the hard palate as seems
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necessary for a sufficiently permanent opening. Allowance must

be made in making this opening for some postoperative contraction.

Objection may be made that defective speech may follow this oper-

FIG. 3.-(Procedure 2.) Soft palate split, adhesions freed.

ation. In the few patients operated on this has not occurred.
Since it is of paramount importance to restore both breathway
and drainage in this region, I believe we are justified in taking
some chance in this regard.
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A horizontal incision is made along th� normal palatal curve

from one pillar to the other. From the center of this a perpen-

FIG. 4.- (Procedure 2.) Posterior and anterior mucosa of soft palate seen.

The thick palatal tissue is thinned by removing tissue from between the two

surfaces of mucous membrane. This relieves the tension of bringing together
the two mucous membranes .. This plate fails to show the grooving of the
tissues between the mucous membrane surfaces.

dicular incision is carried through the soft palate upward well

beyond the upper line of the atresia. Figs. 1 and 2 (Procedure 2).
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The adhesions are freed laterally to this on both sides. We now

have the soft palate divided into two triangular portions. Fig. 3

(Procedure 2). The anterior and posterior mucous membranes of

FIG. 5.-(Procedure 2.) The anterior and posterior mucous membranes of
soft palate united by continuous stitch.

these flaps are now united by a continuous or interrupted stitch
across their raw edges. To make this more effective and to do
away, as far as possible, with tension, a V-shaped trough is made
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in the edges of the flaps, a strip of tissue being removed from the
two sides of each triangle. Figs. 4, 5 and 6 (Procedure 2). This

requires a very sharp knife and an assistant to keep the tissues
taut.

FIG. 6.-(Procedure 2,) Operation completed. The result is a partial or

complete Cleft of the soft palate.

Dilatation should be carried out after both these operations to

such extent or for such time as seems indicated.
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Ten cases have come under observation since about 1906.
The first operative procedure was successful in 7 and failed in 3.
The second procedure succeeded in establishing in these 3 a

sufficient opening.
CASES CLASSIFIED ON CAUSATION. 4 syphilitic; 2 followed

traumatic operation on adenoids and tonsils; 2 cause not ascer

tained; 1 due to congenital arrested development; 1 probably
secondary to scarlet fever.
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DISCUSSION

DR. RALPH A. FENTON, Portland, Ore.:
It is a privilege to approve the ingenuity with which Dr. Mackenty

has as usual solved a very difficult surgical problem. Of course, the
seton proposition has been tried by various people at various times.
I am interested to know if, in attempting that type of operation, Dr.

Mackenty or any of his colleagues have made _use of any prosthetic
apparatus, in the way of a tube attached to the teeth or the upper jaw
in some way, so as to hold, open the artificial opening in the scar.

Chase, of Seattle, reported a series of three successful cases which he
solved by the seton method, I think in 1922, at the Salt Lake meet

ing of the Pacific Coast Oto-Ophthalmological Society.
A case which we observed, some two years ago, was handled by the

seton method with tapes through the nostrils. A fair result was

obtained in that case, but it was necessary to use a hard-rubber pros
thesis in order to secure thorough epithelialization. The result was

similar to the last figure shown by Dr. Mackenty.

DR. FRANK R. SPENCER, Boulder, Colo.:
There has been an operation devised which is almost a combination

of the two procedures Dr. Mackenty has just shown us so well. It

may have value in selective cases. I have not performed the opera

tion, but I have it in mind. If there is enough of the soft palate
present a flap can be made on each side, so as to turn up under the
soft palate. These should be rather near together. This leaves .an

opening in the center very much as Dr. Mackenty has shown in the
second operation which he devised. If the flaps can be made broad

enough, so that when they are turned under the raw surface above
and behind, the palate is covered with mucous membrane from these
two flaps. This will work, but I doubt if this is as good a procedure
as Dr. Mackenty's first suggestion.

DR. THOMAS E. CARMODY, Denver, Colo.:
The operation Dr. Spencer has called attention to is an operation

I have performed. The flap is pulled down, leaving a denuded surface
on the palate. In two cases it was successful.

The procedure Dr. Mackenty has brought forward is ideal for these
cases. In these two cases of mine there was much scar tissue, but
there was none on the surface of the palate.
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DR. GORDON B. NEW, Rochester, Minn.:
I have had a great deal of difficulty due to the contraction of the

open wound on the posterior pharyngeal wall following this type of

operation. I have obtained the best results by the seton method,
inserting fishline in two points through the scar, and fixing the fishline
with lead shot; then allowing these points to epithelialize over, and

gradually cutting through the scar by drawing in the fishline. I find
that this method gives a better end-result than any type of plastic
procedure for these old scars of the nasopharynx.

DR. ROBERT C. LYNCH, New Orleans, La.:
I have had four cases which have been successful after the method

of Dr. Mackenty's first description, and to correct the contraction
of the scar tissue on the posterior pharyngeal wall in one case I had
an orthodontist build a dental piece like the tooth-plate for the upper

jaw, to which was attached a flexible rubber tongue which went up

posteriorly, and this was put in after healing had taken place. This
flexible rubber tongue massaged that tissue and made it soft, so that
after wearing it for about six months the patient was able to take it

out, and this has been nearly eight or ten years ago. I happened to

see her about three weeks ago. She has an opening from the mouth

up into the nasopharynx which is big enough to put the tip of your
thumb in, and which gives her very nice functional results with only
the very slightest bit of a nasal intonation to her voice.

DR .• M. F. MCCARTHY, Cincinnati, Ohio (by invitation):
I have struggled with three or four of these cases in about the same

way that most of the other men have, with the final conclusion that
the difficulty with which we were all contending was the problem
presented by the pull of the longitudinal and constrictor muscles of
the pharynx, or the longitudinal and constrictor fibers, I should say,
of the constrictor muscle of the pharynx.

The basic cause for our difficulties at this point is that, �fter this
scar tissue has been left apparently flat and smooth and the naso

pharynx opened, all the action of the constrictor muscle is directed
toward overcoming what we have accomplished, namely, to pull the

nasopharynx opening downward and together. You will notice, after
a few weeks following your operation, that firm, hard bands have

begun to form, having a, distinct tendency to pull the opening shut.
Those firm, hard bands are always the answer to muscular pull. Dr.

Batson, of the anatomical department of the University of Cincinnati,
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has shown very clearly that this structure is not scar tissue, but that
it has become tendinous. He has shown that if you take the plan
taris muscle, for example, and cut off the tendon, that if this muscle
without tendon is then transplanted and the muscle is placed on the

spot where the tendon was attached before, in a period of months a

new tendon structure will be created. This tendinous structure is

simply scar tissue, which, in answer to muscular pull, has become
tendinous.

Therefore, what we see in these bands in the throat is not scar tissue,
but tendon. That tendon is the result of muscular pull from the
constrictor muscle of the pharynx. If these cases are to be left with
an opening which is to be ample, and yet not of the type that will
result in fluid coming through the nose, one must overcorrie the pull
of this constrictor muscle.

In the last two cases with which I have worked I have slit the post
pharyngeal wall of the pharynx, carrying my incision down to the
anterior face of the bodies of the cervical vertebra, undermined the
muscle and then turned a wedge-shaped portion of this muscle upward
and inward, so that the possibility of its further muscular pull was

considerably decreased. The incision must be made well down to a

point almost opposite the attachment of the epiglottis, and while you
will almost always get a band of tendon at or a little above this point,
running longitudinally across the postpharyngeal wall, still your opera
tion should be successful in that it removes the muscular pull from
the structures higher up.

May I repeat again that the basic difficulty is that tissues which

ordinarily belong on the lateral wall of the throat have, due to destruc
tive processes, been involved in scar tissue which makes them an

integral part of the muscle structure placed on the postpharyngeal
wall. These lateral throat tissues do not belong in the system of
musculature placed on this postpharyngeal wall, and the resultant
closure of the nasopharynx is due in the last analysis to the pull of
the constrictor muscle of the pharynx. Any procedure which deals

successfully with the restoration of this part must take into considera
tion the pull of this muscle.

DR. CHARLES J. IMPERATORI, New York City:
I have had the opportunity of operating on two cases in the past

five years after the method which I thought was Dr. Mackenty's.
The method that I pursued was the seton method, and after two or

three we�ks of epithelialization around the seton I dissected the flaps
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back, after the method of Dr. Mackenty. Both cases were in children

following traumatism, and the results were very good. Both cases

had been operated on previously by the dissection method and a

dilator kept in place with poor results. These cases are cured.
In one case that we have at the Manhattan at present, with a

marked syphilitic contraction of the pharynx and nasopharynx, we

have outlined the stricture and the size of the opening by the use of

lipiodol. It would seem this would be a good method before operating
in order to ascertain the extent of the stricture.

DR. MACKENTY (in closing):
I want to thank the gentlemen for discussing this paper, which was

a very small sort of a paper to present here. About twelve or fifteen

years ago I reported this work and I thought perhaps it had been

forgotten, so I brought it up again with a little better illustration to

see if it could be tried out by some other man in order to determine if
it really has any merit.

As to Dr. Fenton's remarks, I think all these cases have to have
dilatation to some extent. In the cases I had dilatation was used. I

used my middle finger, and then I had dilators constructed which the
patients used themselves.

As to Dr. Spencer's description of the flap turned from the top down,
it seems to me when you take a flap of mucous membrane and twist
the pedicle, its vitality is impaired, especially in the mouth, where
there is infection. It is not so bad in a cleaner field.

The seton method was one of the most ingenious things ever

invented. I think, so far, it is the best operation in many cases. I

had tried it with some of these cases at first and then I devised this
method. However, I think there are cases where the seton can be
carried out better than anything else.

Dr. McCarty's description of the peculiar action of muscular pull
is ingenious, and I am obliged to him for his suggestions. Dr. Impera
tori also has given us a good suggestion in the use of lipiodol. It

certainly would help us to outline the flap.



A SERIES OF ESOPHAGEAL CASE REPORTS:

1. TRAUMATIC ULCERATION OF THE ESOPHAGUS WITH AN

UNUSUAL HISTORY
2. SUSPECTED MALIGNANT STENOSIS IN A MAN TwENTY-THREE

YEARS OF AGE
3. SYPHILITIC ULCERATION OF THE ESOPHAGUS, WITH PER

FORATION

4. CANCER OF THE ESOPHAGUS ULCERATING INTO THE TRACHEA

RICHMOND MC KINNEY� M.D.

THE esophagus through the esophagoscope to me is still some

what of a terra incognita, and even the experience of constant

application of. this method of diagnosis over a number of years
fails to relieve me of the feeling that the advantage of direct
vision does not invariably insure exactitude in diagnosis, but,
even so, it is our most definite means of determining the character
of esophageal lesions. For this reason an appropriate title for
this case report would be "Diagnostic Esophagoscopy."

I am going to report 4 cases, varying in nature, in which

esophagoscopy aided materially in ascertaining the character of the
lesions.

CASE I.-A woman, aged thirty-five years, was sent to me from

Mississippi with a history of having some three weeks before swallowed
a plum seed, since which time she had suffered intensely, with a sensa

tion of something in the esophagus. The woman referred most of her

suffering to the thyroid region) pressure on either of the thyroid
lobes eliciting an expression of intense pain. The thyroid gland was

swollen. Blood Wassermann was negative. Fluoroscopy and x-ray
pictures revealed nothing by way of a foreign body.

On esophagoscopy an ulcerated area, about It to 2 ern. in diameter
and covered with mucopus, was found about a third of the way down
the esophagus from the cricopharyngeal constriction. The ulceration
was not deep and the edges were not sharply defined.

11
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After cleansing the surface of the ulcer, silver nitrate, 10 per cent.,
was applied. Two subsequent applications at several days intervals

brought about healing of the ulcer with subsidence of the thyroiditis.

The only conclusion at which I could arrive in this case was that
the plum seed had abraded the mucosa of the esophagus on its

passage to the stomach, with resulting infection, and that the

thyroiditis came from this.

CA'SE II.-A male, aged twenty-three years, came to my service
at the Methodist Hospital with a history of gradually developing
difficulty in deglutition. The day before admission to the hospital
his esophagus seemed to close entirely, even water being regurgitated.
He complained of a severe pain in the cardiac region, especially on

ingestion of food. Usually after the food passed into his stomach the

pain was relieved. He had been losing weight steadily for some time.

Recently he had been having pain in his left chest. There was a

leukocyte count of 13,600. Blood Wassermann was negative, also
Kahn's precipitation test.

Roentgenologist's Reporb, January 20, 1926. The apices appeared
clear and lighted up normally on forced inspiration. The left side
of the diaphragm moved normally and the left costophrenic sinus was

clear. The lung field of the left side' presented normal brilliance.
The posterior mediastinum appeared obliterated in its lower portion.
The hilum shadows were increased in size and density, especially on

the right side, and extending out into the right lung field from the

right hilum to the periphery was a more or less mottled, dense area.

Extending downward and outward from the right hilum is another
more homogeneous dense shadow obscuring the right side of the dia

phragm and obliterating the right costophrenic sinus. Through this,
density the right side of the heart could be faintly seen, and the heart

appears displaced slightly to the right. The above-mentioned dulness
did not pulsate and did not change shape or position with the altera
tion of the patient's position. The barium passed down the esophagus
to the level of the third rib anteriorly, where it was stopped. The
lower extremity of this portion of the esophagus was funnel-shaped',
but rather rough and somewhat eroded in appearance. On the left
side there was an area with the appearance of external pressure.
There was a very slight amount of the barium seen below the
obstructed point.
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Diagnosis. Obstruction of the esophagus at the level of the third
rib anteriorly, probably due to malignancy, with metastasis into the

lungs.
I advised an immediate gastrostomy, which was done. Two days

later he was aspirated u�der the fluoroscope, both lungs, but only
blood withdrawn. Culture �f this was negative.

Five days after the gastrostomy I did an esophagoscopy, with
local anesthesia. Using a 7 mm. esophagoscope, I passed this without

difficulty until about half-way down the esophagus, when a decided
constriction was encountered. This was not smooth in contour, but

appeared to be irregular, as though there were some infiltration. I

gradually worked the esophagoscope through this stricture, passing
it to the stomach, before withdrawing it.

Nourishment was now begun by the mouth, and the man could
swallow somewhat better. Deep x-ray therapy of the chest was

�

also
instituted.

After a few days he returned to his home in the country, but some

six weeks later he again came to the hospital, saying that he was losing
weight and strength. Cachexia was rather marked.

Esophagoscopy at this time revealed a somewhat altered picture.
The tube could not be passed through the constricted area and the
walls of the esophagus were unyielding and bled on touch;

Another radiographic study of the chest and esophagus was made,
by a different roentgenologist, with this report: X-ray of chest shows
right lower two-thirds of chest solid density. Looks like encapsulated
fluid.

Reviewing former x-ray examination of mediastinum and esophagus,
we find a ragged, irregular, obstructive filling defect in esophagus at

level of third rib, just below aortic arch. This defect has every prob
able appearance of organic stricture, as it does not simulate a cardio

spasm. Mediastinum clear. Right lower chest, solid density. Both

angles of diaphragm obliterated.
Conclusion (then and now). 1. Stricture of esophagus, organic in

nature but not definitely malignant.
2. Pleurisy with effusion, right lower, more probable than a new

growth.
I am presenting two- pictures of the esophagus-one, which was

made at the time of admission, which looks very much like a phreno
spasm, and the other, made recently, which shows an irregular con

striction of the esophagus, with, it would appear, areas of infiltration,
probably malignant in nature.

This man died May 25th. An autopsy, was, I regret to say, unob
tainable.
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CASE III. -Male, aged fifty-eight years, seen by me at the Memphis
General Hospital. Had been having difficulty in deglutition for two

months. Previously to this he was in good health, weighing, normally,
150 pounds; now weighs 110 pounds. He vomits everything he eats;
drinks water with difficulty, and only a tablespoonful at a time. Con
siderable pain in epigastrium. Blood Wassermann was positive.
Fluoroscopy showed a stricture at the cardia, with-apparent infiltration

posteriorly. .

On esophagoscopy, marked constriction was found at the cardia.
The anterior wall of the esophagus at this locality was thickened, with
a roughened surface, apparently ulcerated.

Five days after this examination the man suddenly developed
symptoms of collapse. Pulse became rapid and weak, and he had an

ashy countenance. A large amount of coffee-ground liquid was

vomited the morning of this day, and at eleven o'clock of the same day
he died.

Autopsy showed, 3 em. above the cardia, considerable thickening
of the esophageal wall, with an irregular perforation at the upper edge
of this. Straddling the pyloric ring and involving the stomach and

duodenum, was found an ulcerative process, consisting of two or more

pockets extending through the wall of the stomach and duodenum,
with their bases in a bluish-white tissue mass. Sections of the esoph
agus from area of perforation and of pyloric region showed, princi
pally in the muscle layers, epithelioid and lymphoid cells and absence
of surface epithelium.

The pathologist reported syphilitic ulceration of the cardiac end
of the esophagus and of the pylorus.

This man should have had a gastrostomy when first admitted
to the hospital. His life might through this have been saved,
and certainly could have- been prolonged and his last days made
more comfortable. With nourishment through a gastric fistula
and intensive antiluetic treatment, it is possible that great relief
could have been obtained. He had received one dose of salvarsan
when I first saw him; but a gastrostomy, for the purpose of nourish
ment and relieving the esophagus, should have been done when he
first entered the hospital.

.

CASE IV.-Male, aged fifty-five years. Began having slight pain
in midline of abdomen, just below the ribs, about five or six months
before I saw him. When seen by the internist who referred himto me
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for esophagoscopy he had been on the Sippey treatment for three
months, but the pain constantly was growing worse. It was much
more severe on taking food, and even when he swallowed without
food the pain was intense. When food was taken the pain spread
over the left side, just below the heart, and to the corresponding axilla.
He complained that his back hurt, so that even a shirt was uncom

fortable. There was no bleeding, no nausea, no vomiting. Spinal
fluid and blood Wassermann negative. Great loss of weight during
period of illness.

Fluoroscopy the day before I was asked to examirie this man showed
only slight retardation of the barium milk, just above the cardia.

When this patient was brought to the operating room for esophago
scopy the slightest bodily movement would make him writhe in agony.
I had never before seen an esophageal lesion cause such suffering.

The hypopharynx and esophagus were anesthetized with 10 -per
cent cocain solution before the esophagoscope was passed. There was

no difficulty encountered in introducing the tube. I found the anterior
wall of the esophagus, several centimeters above the cardia, was

thickened, with some budding from the wall and a slight tendency
to bleed on being touched. Nothing further was attempted, as this
appeared to be a malignant condition, and surely in the presence of

malignancy of the esophagus the esophagoscopist should be H Hands
off!" I advised gastrostomy.

Four days subsequent to this examination the man again consulted
the internist who had referred him to me; and said that following the
esophagoscopic examination he had had great relief from his pain
until that day, but that he was now suffering much more than pre
viously. Gastrostomy had not been done.

Fluoroscopy showed the picture that I am going to have projected
on the screen, the radiographer having at once made a film when he
saw the existing condition. Here is seen a barium-filled bronchial tree

almost in its entirety. The ulcer had perforated the esophagus into
the trachea.

A gastrostomy was done, but the unfortunate man went the usual
short course of these cases and forty-eight hours later was dead.

The last two of these cases emphasize the necessity and prime
importance of an early gastrostomy in all conditions where there

apparently is an esophageal ulceration or infiltration. By this
means the patient may be adequately nourished, the esopha
gus placed at rest and the sometimes distressing pain relieved.
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A gastrostomy is a comparatively simple surgical procedure, can be
done in most cases under local anesthesia and is of inestimable
value in the conduct of these cases.

DISCUSSION

DR. CHARLES J. IMPERATORI, New York City:
I want to congratulate Dr. McKinney, and also to direct attention

to the dictum of Dr. Jackson that early gastrostomy should be done.
That also was a very interesting case of Dr. McKinney's in which he
medicated and cauterized the ulceration.

I saw two cases of cardiospasm that were dilated and that recurred.
After cauterization of the ulcerations the cases remained cured.

DR. SAMUEL IGLAUER, Cincinnati, Ohio:
Dr. McKinney has opened up some interesting questions. Dr.

Vinson recently reported on gastrostomy and stated that the mor

tality was as high as 25 per cent. Later on, however, he admitted
that twenty-five per cent was too high.

I am inclined to agree with Dr. McKinney that early gastrostomy
should be done in a dehydrated patient. This was illustrated in a

patient I had who had swallowed acid. I turned him over to the

surgical department of the Cincinnati General Hospital. They
opened his stomach and attempted to feed him. Everything poured
into the stomach immediately ran out. They therefore made the

diagnosis of pyloric obstruction. They again operated on him, and
with a great deal of difficulty performed a gastroenterostomy. The

patient got along very well. Without these two surgical procedures
one to relieve the esophageal obstruction and the other the pyloric
obstruction the man would not have survived.

I think we have all made the mistakes in cases of perforation in not

trying to induce our surgical friends to operate on some of these

cases, because that, after" all, is the only hope when one has a true

perforation of the esophagus with infection. It is possible for a

thoracic surgeon to approach the esophagus from the rear and occa

sionally save a life where otherwise it would have been lost.



DISCUSSION 167

DR. McKINNEY (in closing) :

With reference to the point brought out by Dr. Iglauer, Dr. Cheva
lier Jackson, who is recognized by all of us as the dean of peroral
endoscopists, has for some time maintained that the term cardiospasm
is incorrect, as we can have a spasm in various portions of the esopha
gus, and a better term to use would be phrenospasm. The case to

which Dr. Iglauer referred was not diagnosed as cardiospasm, but
mention was merely made of the fact that the x-ray picture showed
a strong resemblance to the funnel-shaped condition of the esophagus
found in cardiospasm.

The necessity for an early gastrostomy in esophageal stenosis was

emphasized in the paper, and I agree with Dr. Iglauer that, if done in

time, the operation of gastrostomy should be attended by a compara
tively slight mortality.



FADS AND FANCIES IN THE PRACTICE OF
OTOLARYNGOLOGY

GEORGE E. SHAMBAUGH, M.D.

EVERY field of medicine has its fads which for longer or shorter

periods occupy the imagination and satisfy the credulity of

patient as well as physician. The field of otolaryngology seems

to lend itself with peculiar readiness to propositions of this sort.

One reason is that the clinical problems in this field are often

complicated and therefore less readily understood, even by men

restricting their practice to the specialty. It is not my purpose
to trace the history of all the fads that have held sway in oto

laryngology, but I desire only to call attention to a few of the fads
and fancies that today are still more or less in vogue in this special
field.

Perhaps no more spectacular fad has occurred in the history
of medicine than that relating to nasal reflex neuroses. Discus
sion of this subject began when Voltolini, in 1871, reported the
cure of two cases of bronchial asthma following the removal of
nasal polypi. This was followed by a flood of contributions on

nasal reflex neuroses, from which it appears that there were many
who were ready to believe that scarcely any ailment existed
which could not eventually be cured by treating the nose. These
ailments were not restricted to conditions like asthma, which give
rise to symptoms in the respiratory tract, hut included such
maladies as headaches, neuralgias of more distant parts, cardiac,
gastric and uterine disturbances, particularly dysmenorrhea. A
fair example of the extent to which these advocates of nasal
reflex neuroses were willing to go is found in a statement by
Bosworth, that he had "seen no single case of spasmodic asthma
in which the course could not be traced to the existence of some

disease in the nasal cavity." Failure to discover any palpable
evidence of nasal pathology, such as the presence of nasal polypi,
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to account for the symptoms was not permitted to detract from
the proposition, for the advocates were quite willing to include
under nasal pathology anatomical variations, such as the ordinary
irregularities of the nasal septum, turgescence of the turbinal
bodies and anything that facilitated actual contact between the

septum and the structures along theouter wall of the nasal cavity.
Even the absence of such almost universally found conditions as.

these was not permitted to interfere with the theory, for it was.

assumed that hypersensitive spots existed in the mucous mem

branes of the septum as well as in the turbinal bodies in noses.

which otherwise were quite normal, from which such reflexes arose.

One can scarcely imagine a more unsatisfactory position for
the rhinologist than this, with the portal left wide for indiserimi
nate nasal surgery. Everyone is, of course, familiar with the
modicum of truth back of the proposition of nasal reflex neuroses,

as, for example, the relief of some cases of bronchial asthma by the
exenteration of the hyperplastic ethmoid, Rhinology to this day
is still suffering from those advocates of nasal reflex neuroses who

put it up to the rhinologist to find something in the nose on which
to operate for the cure of such conditions as headache, neuralgia
and dysmenorrhea.

For several years the specialty of otolaryngology has suffered
from the opprobrium of indiscriminate removal of the faucial

tonsils, an operation undertaken apparently for almost every ail
ment and often' quite irrespective of whether there exists any

palpable evidence of local tonsil disease. The indiscriminate
removal of the tonsils is at the present time the outstanding fad
in the practice of otolaryngology, and I suspect constitutes the
most flagrant abuse that exists today in the practice of medicine.
Since emphasis was laid on the role which focal infection takes in
the etiology of systemic disease, and with the recognition of the

frequency with which the tonsils appear to constitute the primary
focus, it has become almost exceptional in some sections of the

country to meet an adult patient who has not had the tonsils.
removed. A careful inquiry too often brings out the fact that in
these cases there was never any local or general trouble attributed
to the tonsils, and the statement is elicited that the family doctor
had operated because he found the tonsils full of pus. As a
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matter of fact, the recognition of pus in the tonsils is of such rare

occurrence that it is at once apparent that die cheesy concentra

tions found universally in the tonsils, at least of adults, have been
mistaken for pus. Everyone is, I believe, ready to concede that
the actual detection of pus in the tonsils means that they are a

menace, and that their removal is advisable even where local or

general symptoms may be absent, but I suspect there are very
few who would take the position that the mere presence of the

ordinary cheesy concretions in the tonsil crypts constitutes a

proper indication for tonsil removal.
Another much-abused fad of long standing in the practice of

otolaryngology has grown out of the recognition of a relation
between certain forms of ear disease and <nasopharyngeal path
ology. As a matter of fact, the actual relation that exists can be
stated in a very few words. In the first place, acute infection of
the middle ear is usually secondary to an acute nasopharyngitis,
and in the second place, growths in the nasopharynx, such as the
common enlargement of the pharyngeal tonsil or the development
of a malignant tumor in the vault of the pharynx, have often as

one of their outstanding symptoms the production of tubal

catarrh, manifest by impaired ventilation of the middle ear and
the accumulation of fluid in the tympanum. Such ear conditions
are usually in the nature of temporary processes, which rarely
leave serious permanent impairment in the hearing. As a matter

of fact, tubotympanic disease, so common in childhood, is rarely
prolonged as an active process into adult life, and although altera

tion, such as thickening and retraction of the drum membrane

may persist, it is in a relatively small number of these cases that
tubal occlusion persists or any serious impairment of the hearing
becomes permanent.

Such ear conditions are readily distinguishable from the per
manent, adhesive process left as a residue from a protracted sup

purative otitis media. There has been a widespread confusion

regarding the cases of chronic progressive deafness which begin
in early adult life, and which are responsible for most cases of
severe deafness that handicap so many people in middle life, and
these more or less temporary tubotympanic processes so common

in childhood. The two are, as a rule, quite distinct processes,
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and even where the chronic progressive deafness of adult life occurs

in an individual where there has been some previous tubotympanic
disease of childhood, as evidenced by palpable alterations on the
drum membrane or an arrested pneumatization of the mastoid,
the occurrence is more often in the nature of a coincidence with

probably no etiological relationship.
This confusion of the more or less transient, usually remediable,

tubotympanic processes so common in childhood with the chronic,
persisting processes resulting in progressive deafness which occur

in adult life, has been responsible for all sorts of tinkering opera
tions in the nose for the relief of an ear trouble which experience
has long shown to have nothing whatever to do with nasal con

ditions. Such operations include the correction of the ordinary
anatomical variations observed universally in the nasal septum,
cauterizing the posterior ends of the inferior turbinal bodies or

even resection of the middle and inferior turbinates, and, for an

enthusiast for ethmoid operations, partial or complete exentera

tion of the ethmoid labyrinth. I suspect thatthere exists no more

common abuse in otolaryngology today than this fad for operating
on the nose for the relief of the condition which we recognize as

chronic progressive deafness of adults.
One of the substantial contributions in recent years in the field

of otolaryngology has been the recognition of anatomical relations
existing between the optic nerve and the sphenoid and posterior
ethmoid, and the observation that optic neuritis may be the
result of infection in these cells, and the fact that improvement
of the optic neuritis may follow drainage of an infected sinus.

• Starting from these observations, a great deal too much has been
assumed in this relationship between sphenoethmoid conditions
and optic neuritis, particularly where an improvement in the
optic neuritis is observed to follow an operation on the sinuses,
but where no palpable evidence of sinus disease is discoverable
either before or after the operation. The argument has been
advanced that in these cases the explanation of the improvement
in the optic neuritis is that there existed some intangible, nonsecre

tory, undiagnosable sinus disease, and that an operation on this
condition is responsible for the improvement in the nerve condi
tion. It would seem, however, quite apparent that an optic
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neuritis may develop perhaps in the course of an acute rhinitis,
even where there exists no sinus involvement, the correction of
which could be expected to influence the course of the nerve con

dition exactly as we see facial paralysis following even the mildest

type of acute catarrhal otitis media. Involvement of the facial
nerve in this situation is just as likely to recover if we leave the
unoffending mastoid alone, as when some unnecessary mastoid

operation is carried out. It would seem just as logical to believe
that an optic neuritis which follows in the wake of an acute rhi

nitis, when there exists no palpable evidence of sinus disease, and
which recovers after an operation on the posterior ethmoid or

sphenoid, would have recovered just as promptly without opera
tive interference, and that the recovery actually takes place not

as a result of the operation but in spite of it.
The idea seems to have gained adherence, particularly following

this line of reasoning, that a sinus disease capable of producing
an optic neuritis may exist which will completely elude the experi
enced rhinologist aided by properly made skiagraphs. I am of
the opinion that a sinus disease capable of producing optic neuritis

rarely exists where a properly trained rhinologist with a back

ground of clinical experience sufficient to evaluate his findings will
not be able to discover it.

I do not wish to leave the impression that I would advocate

refraining from operative interference for all cases of optic neuritis
where a diagnosis of infection in these sinuses cannot be clearly
established. Our incomplete knowledge of these conditions may
not warrant such a stand .. I do feel, however, that where careful
search fails to discover palpable evidence of sinus disease, an •

operation should be considered only in those cases where the
neuritis is serious and persistent and where the ophthalmologist
feels that in spite of the negative findings of the rhinologist an

exploratory operation should be undertaken. I would not be too

quick to conclude that where the operation failed to discover
evidence of disease that any favorable outcome that might develop
in the neuritis has been brought about because of the operation.

In more recent years, especially since the searching observations
by Sluder, I am seeing an increasing number of patients who have
been subjected to more or less extensive operations on the nasal
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cavities, particularly on the sinuses, for the relief of headache,
and where nothing is found that would indicate there has been any
nasal pathology and, moreover, where there has been no perma
nent improvement in the symptom and where the neurologist
affirms that the condition is that of typical migraine. It would
seem that the clinical fact is often overlooked that, whereas pain
in the head may be a conspicuous symptom in some forms of
sinus disease, headache occurs much more frequently where no

sinus disease exists. I look upon much of this surgery on the
sinuses, where the indications are symptoms and not physical
findings, as one of the outstanding fads in rhinology as it is prac
tised today.

Discussion of prevailing fads in rhinology should not overlook a

modern fad for operating on the ethmoid, an operation undertaken
for almost every local nose or throat symptom, as well as for every
form of systemic infection supposed to be of focal origin, and
carried out on patients where there exists no palpable evidence of
an ethmoid disease. I suspect that one of the reasons for the

development of this fad is the impression among general practi
tioners, at least, that the diagnosis of ethmoid disease presents
unusually difficult problems. As a matter of fact, for anyone
who has undertaken a careful investigation of the anatomy of
the ethmoid, it becomes clear that this is the most accessible of

any of the nasal sinuses and that drainage from infection in the
ethmoid is least likely to be impaired. The ethmoid labyrinth
is complicated only as regards anatomical variations in the devel
opment of its pneumatic spaces, and in spite of the fact that the
skiagraph is not able to give as definite data as for either the
frontal or maxillary sinuses the diagnosis of ethmoid disease is no

more difficult than for any of the sinuses.
The ethmoid enthusiast who has the fad for opening the ethmoid

does not stop for palpable evidence of ethmoid pathology, or even

the presence of symptoms characteristic of ethmoid disease, such
as those arising in association with the changes in hyperplastic
€thmoiditis, but includes as definite indications for operations
such things as headache, postnasal catarrh, every form of eye

symptoms, supposed systemic infection, tinnitus aurium and nerve

deafness, and proceeds to operate in spite of the absence of any
local evidence of ethmoid disease.
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The situation in otolaryngology has not been improved by the·

increasing tendency in recent years for general practitioners to

undertake to do operative work in the nose and throat. Practi
tioners who have had no adequate training for making the neces
sary technical examinations, and who can have, therefore, no,

background in clinical experience for evaluating the findings, can.

hardly hope to avoid doing a great deal of unnecessary operating e

An obligation rests with those who are sponsors for the work in
this special field to protect this work from abuse. The specialist
in otolaryngology should protest against the teaching to under-
graduate medical students and interns in our general hospitals,
the technic of operative work in the specialty. Such training'
should always be reserved for those who have devoted sufficient
time to the study of the specialty to have acquired a proper
appreciation of the indication for such operations, that is, for
those who have undertaken seriously to prepare themselves for
this special practice.

There is a psychology in the situation surrounding surgical
work which often favors indiscriminate operating. The patient
is, of course, desirous of having something done to relieve his,

symptoms, and the physician, too, who is advising the patient
is also anxious that everything possible be done. It is always.
rather unsatisfactory to be told by the specialist to whom the
case is referred that no local trouble exists the correction of which
would be expected to alter the symptoms. The man who always
has some tinkering operation to suggest for any and every
local symptom is likely, for the time at least, to enjoy a certain

popularity simply because he always does something, even though
that something brings no ultimate results. It matters little how'
foolish a proposition may be, one is always able to secure a fol

lowing provided he possesses ordinary salesmanship. Witness
such silly fads as x-raying the pituitary, "finger surgery'" of the
nasopharynx and the bizarre treatments of the Eustachian tube;
all carried out for patients suffering from incurable deafness, the
result of degenerative processes that could not possibly be altered
by any form of treatment either local or general. In every com

munity of any considerable size one is likely to meet with someone

who has taken up the fad of tinkering operations in the nasal,
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cavities, correcting the ordinary anatomical variations of the sep
tum, opening the ethmoid for every local symptom of which the

patient may come complaining, whether this be recurring head

colds, ordinary postnasal catarrh or tinnitus aurium. It is not

difficult to see why this type of faddist is always looked upon by
his own confreres as a pest, for his influence tends to the lowering
of professional standards.

DISCUSSION

DR. CHARLES W. RICHARDSON, Washington, D. C.:
_

I think this is a most timely paper. I think a paper like this ought
to be read and published as propaganda every few years. Faddism
is dominant in medicine. Dr. Swain, you can go back to the early
days of your specialty and you will find that the use of the galvano
cautery was one of the most prevalent faddisms that ever existed in
our specialty. Dr. Shambaugh did not mention it because it is such
ancient history, but that was the time when I commenced to work
in the specialty, when Dr. Roe and Dr. Daily and others were cauteriz

ing the nasal cavity for anything from the dropping of hair to corns

on the soles of the feet. No man was considered efficient in our

specialty unless he possessed a galvanocautery and "reamed" out,
as they called it, the nasal chamber.

Another great fad rampant in the Middle West at one time was

the extirpation of every middle turbinate that presented itself. I
think these faddists are a great danger in the advancement of scientific
medicine. They are pests in the medical body. They live a short
time and then die out.

I believe that there is not a man in this room who has not removed

tonsils, not because he earnestly thought they required removal but
because he knew that his patient might go to another man and have

. the tonsils removed. I know that is true because you all appear to

enjoy it. The same thing is true in the case of the nasal septum, if it

presents a little bend, in spite of perfect respiration except what might
be due to indiscretions of diet and to irregularities in habit. Those

poor individuals have been operated on again and again without any
relief.
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DR. LEON E. WHITE, Boston:
I was extremely interested in Dr. Shambaugh's paper. I think he

had in mind the same thing I had when I gave my paper this morning.
Work on the accessory sinuses has been too radical.

I was also interested in his reference to the tonsils. I have been
accused of being overconservative in tonsil work. It is only when I
can see some evidence of infection that I am willing to remove them.
I feel that a great many have been uselessly taken out and I am sure

I do not want mine out unless they are infected.

DR. JAMES E. LOGAN, Kansas City, Mo.:
This is a very interesting paper of Dr. Shambaugh's, and my good

friend Dr. Richardson has given evidence of the trend of the present
times in trying to correct the pendulum that, in my opinion, has

swung too far. I do not think that our specialty is altogether to

blame for it, for the reason that the general practitioner today has
forced upon the laryngologist and the otologist work that in the main
is not necessary to be done. In other words, if you do not perform
the operation suggested by him he is going to send the case to another.
specialist to be done. In self-defense, a man is forced more or less to

do those things which he does not believe should be done. The result
has been that in our present state of mind, as laryngological surgeons,
we are forced to do things which we do not wish to do. If you take
issue with the general practitioner today, you are taking your life in

your hand, so far as the good-fellowship and good opinion of that

practitioner are concerned.
I remember when my father was a practitioner, and he did not

know what the trouble was, he always said it was malaria. Today,
whenever a practitioner does not know, he is determined we shall
find it out by taking out the tonsils, operating on the ethmoid, remov

ing all the teeth, etc. In many cases tonsils are operated upon that
need not be operated upon. The same is true, as Dr. Shambaugh
said, of ethmoids. He rather touched me a little bit hard when he made
reference to finger operations in the vault, but I will pass that over

because there were so many good things he said.

DR. JOSEPH H. BRYAN, Washington, D. C.:
I am very much in accord with some things said here, but I do not

want the impression to go out that the members of this Association
are under the domination of the general practitioner, and that they
have to operate according to his ideas. I wish it distinctly understood
no general practitioner has ever controlled me or ever will.
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DR. HENRY L. SWAIN, New Haven, Conn.:
I think that this body of gentlemen surely do not need the admoni

tions of Dr. Shambaugh's paper as much as the general practitioner
and the general public. I do wish that what he has said might come

before the medical fraternity as a whole.

DR. FRANCIS' P. EMERSON, Boston:
There was one point which I would like to discuss. Naturally, the

men of this Association do not need this paper, nor will it do them as

much good as it might in other places. Most of the older men here
have had clinical training in general medicine and out of this they
developed their specialty. All of us should take a careful history of

every. case. None can look at an ear or a nose and throat and come

to any good judgment as to what needs to be done locally without a

very careful history of the patient's general condition and the symp
toms which led up to the local manifestations. I think we could all

accept Dr. Shambaugh's paper as a timely admonition, and if it were

read before a group of "six-month specialists" its value would be
increased.

12



SYNERGISTIC ANALGESIA AND ANESTHESIA

JAMES J. KING, M.D.

SYNERGISM may be defined as the reciprocal augmentation of
the action of one drug by that of another. It is utilized to secure
the summation of the desirable effects of two or more drugs, while
the side actions are not increased or may even be neutralized.
No satisfactory explanation of synergism has been given.

The reciprocal augmentation of the action of one anesthetic
agent by that of another induces the state which has come t� be
known as synergistic analgesia when the subject is conscious, and

synergistic anesthesia when accompanied by unconsciousness.

Synergistic analgesia is safer than anesthesia.
We present evidence to show that: (1) The combined action

of morphin, magnesium sulphate and novocain is far greater
than the action of morphin alone; (2) magnesium sulphate and
novocain combined are about equal to the action of magnesium
sulphate and morphin; (3) any anesthesia is safer and more satis

factory following preliminary medication. Finally, we include
results obtained in the surgical clinic following the intramuscular

injection of magnesium sulphate, novocain and morphin.
Magnesium sulphate used alone in sufficient amount to produce

anesthesia is the most dangerous anesthetic known. When used
as a synergist it is one of the least dangerous and most valuable

drugs in the pharmacopoeia.
Clinically 2 cc. of a 50 per cent magnesium sulphate solution,

given intramuscularly, is the amount generally used either alone
or combined. Based on animal experiments it is at least 100

/

times removed from the fatal dose.

Magnesium sulphate solution, intramuscularly injected, is
successfully employed as a sedative and hypnotic; to control
tetanus and eclampsia convulsions; to control painful muscular
contractions in epidemic encephalitis, and to control spasmodic
jerkings in chorea.
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When morphin is used with magnesium sulphate instead of

plain water, pain is abolished for two, three or four times longer.
Novocain acts synergistically with magnesium sulphate, increas

ing greatly the analgesic potency of the solution without increasing
toxicity. It also eliminates the burning sensation commonly
occurring when concentrated solutions of magnesium sulphate are

injected. The addition of noyocain (2! per cent) to magnesium
sulphate (50 per cent) increases its efficiency by a half and is

equivalent to magnesium sulphate solution with 1 gr. morphin.
No doubt the magnesium sulphate and novocain combination will

prove a good substitute for morphin in general practice.

How To Inject
M<J S04

INJECTION
BEGUN

A 50 per cent solution of magnesium sulphate is hypertonic and
when injected into the skin and subcutaneous tissue will produce
local edema and possibly irritation. The proper method is to

insert the needle deep into the muscle and slowly withdraw, leaving
the solution in the muscle.

Table I shows that the analgesic dose of magnesium sulphate is
1200 mg. per kilo body weight and the anesthetic dose 1400 mg.
The analgesic dose of magnesium sulphate with morphin (1 gr.
in 2 cc.) is 800 mg. and the anesthetic dose 1000 mg. The analgesic
dose of magnesium sulphate with 2! per cent novocain is also
800 mg. and the anesthetic dose 1000 mg. A better analgesia
is obtained with magnesium sulphate and novocain or morphin
(800 mg.) than with a 50 per cent larger dose of magnesium sul

phate alone (1200 mg.).
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TABLE I. -COMPARISON OF THE ANALGESIC AND ANESTHETIC DOSES OF

MAGNESIUM SULPHATE ALONE; MAGNESIUM SULPHATE AND MORPHIN;
MAGNESIUM SULPHATE AND NqVOCAIN; AND MAGNESIUM SULPHATE,
MORPHIN AND NOVOCAIN. ALBINO RATS INJECTED SUBCUTANEOUSLyl

Dose,
mg. per kg. Results obtained.

r ( Complete analgesia within twenty min-
1200

1
utes, lasting twelve minutes; corneal
and tail reflexes absent .

..

[
Complete anesthesia within fourteen

1400 minutes, lasting twenty-eight min-

utes; dorsal position relaxation, ab

l· sence of corneal and tail reflexes.

MgS04 (50 per cent)

MgS04 (50 per cent), novo-} 800
cain (2.5 per cent) . .

MgS04 (50 per cent), mor-l
phin sulphate (004 per- � 1000

cent) a gr. in 2 cc.) . )

(Definite analgesia within twenty-three
� �nutes, lasting from fifteen to thirty
l minutes.

{Complete
anesthesia within twenty-one

minutes, lasting approximately thirty
.

minutes.

Morphin sulphate (004 per l
cent) a gr. in 2 cc.) . f

600 {ComPlete analgesia within twenty-five
minutes, lasting forty minutes.

1
Complete analgesia within twenty-four

minutes and complete anesthesia

800
within thirty minutes; corneal and
tail reflexes absent seventy-two min

utes; maintained dorsal position
twenty-five minutes.

Proc. Int. Post. Med. Assem. North America,

MgS04 (50 per cent) novo- }cain (2.5 per cent) . .

1 Gwathmey and Hooper:
1925, p. 88.

The synergism of magnesium sulphate and novocain is definite
because novocain, in itself produces no general analgesic action
when injected subcutaneously in the albino rat.

The triple combination of magnesium sulphate, novocain and

morphin gives a better analgesic and anesthetic result than mag
nesium sulphate alone or magnesium sulphate and morphin or

novocain. The analgesic dose is 600 mg. and the anesthetic dose
800 mg. The addition ofnovoeain (n per cent) to the magnesium
sulphate solution with morphin increases the efficiency both of
the analgesia and anesthesia over 25 per cent, definitely prolongs
the effect and allays irritation. This is sufficient reason for adding:
novocain to the morphin and magnesium sulphate combination.
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TABLE II.-A QUANTITATIVE COMPARISON OF THE· TOXICITY OF MAGNESIUM
SULPHATE ALONE; MAGNESIUM SULPHATE AND NOVOCAIN; MAGNESIUM

SULPHATE, NOVOCAIN AND MORPHIN. RATS INJECTED INTRAVENOUSLY.
PERCENTAGE OF RATS THAT DIED

Dose, mg. per kilo body weight.

·180.
Per cent.

190.
Per cent.

200.
Per cent.

MgS04 (6 per cent) . . . . . 0 (5)
MgS04 (6 per cent), novocain

(0.3j
0 (5)

per cent. . . . . . . .

MgS04 (6 per cent), novocain (0.3
per cent), morphin sulphate (0.048 0 (5)
per cent. . . . . . . .

Solutions in proportion to those used in subcutaneous experiments. The
numbers within the parentheses represent the number of rats used in the

100 (5) 80 (5)

20 (5) 20 (�)

60 (5) 80 (5)

series.

It will be seen from Table II' that the addition of 0.3 per cent

novocain to a 6 per cent water solution of magnesium sulphate,
or the addition of 0.3 per cent novocain and 0.048 per cent morphin
sulphate, does not increase the toxicity of a 6 per cent magnesium
sulphate solution, when injected into the saphenous vein of the
albino rat at the rate of twelve to fifteen seconds for each 0.1 cc.

When ether is the terminal anesthetic, preliminary medication
increases the margin of safety more constantly and efficiently
than with any of the other general anesthetics, as the following
experiments prove.

Two albino rats were given intramuscularly 0.8 cc. per kilogram
magnesium sulphate solution (50 per cent) with novocain (2! per
cent) and morphin Ci gr. in 2 cc.). Two other animals served as

controls and were not given anything. Ten minutes after the

preliminary injections all four animals were put in the same gas
chamber and given ether vapor, 34 per cent. The controls jumped
around and struggled against the anesthetic and died within eight
to ten minutes. The synergized animals were anesthetized

quickly and quietly and survived the ether twenty to twenty-five
minutes. This experiment was repeated several times and always
with the same result.

The use of preliminary medication in inhalation anesthesia
eliminates the stage of excitement. Anesthesia comes on sooner

and less ether is required. The margin between complete anes-
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thesia and respiratory failure is lengthened making anesthesia a

safer procedure. In other words, the "margin of safety" is
increased.

In my experience the application of synergistic analgesia has
been most useful as a synergist and preliminary medication to

local novocain anesthesia. In addition to its use as a preliminary
medication for local anesthesia it also has great possibilities in the
field of general analgesia when both general anesthesia and local

injection of novocain are contraindicated. In operating upon

quinsies, peritonsillar abscesses and tonsils in septic throats I
have performed. 150 tonsillectomies in adults with synergistic
analgesia alone. The method consisted in using two to three
intramuscular injections of 2-cc. sterile solution of magnesium
sulphate (50 per cent) with novocain (2! per cent) and morphin
(t gr.). The dosage varied somewhat with the temperament of
the patient and body weight. The first injection is administered
three hours before the operation. One-half hour after the first a

similar dose is given and has in some cases been repeated twice..

One and one-half hours after the last injection the patient is taken
to the operating room upon a stretcher and placed upon the operat
ing table. In these cases the tonsils have been removed without
the aid of further anesthesia, either local or general. The analgesia
has been entirely satisfactory in about 75 per cent of the cases;

The circulation and respiration have been abnormally depressed in
a few of these cases and the patients had to be watched closely for
several hours and treated as in morphin intoxication. All of the

patients have made good recoveries. As the result of these
untoward symptoms we have changed the technic to one injection

, containing morphin, magnesium sulphate and novocain, and sub

sequently followed at one-half hour intervals by one to three injec
tions of magnesium sulphate and novocain.

SUMMARY OF TECHNIC AND DOSAGE FOR ROUTINE TONSILLEC
TOMIES. For the average individual weighing 130 to 150 pounds,
three intramuscular injections are usually required.

1. The patient should not be allowed food after midnight when

operating in the morning, and not after 9 A.M. when the operation
is scheduled for the afternoon.

2. Three hours before the operation is to take place, administer
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intramuscularly deep into the thigh, deltoid or subscapular region
2-cc. sterile solution of magnesium sulphate (50 per cent) combined
with novocain (2! per cent) and morphin (t gr.).

3. Thoroughly cleanse the site of injection with iodin and alcohol,
and be sure the needle and syringe are absolutely sterile.

4. The lights should then be dimmed, the patient kept quiet and
the surrounding conditions should be conducive to relaxation.

5. Repeat the intramuscular injections at half-hour intervals
until two or three doses of magnesium sulphate and novocain
(without morphin) have been administered, as may be required by
the individual patient.

6. One hour and a half after the last injection the patient should
be carried to the operating room on a stretcher and transferred
to the operating table. It is very important that the patient
should not exercise even to the extent of walking to the operating
room after he has received the preliminary medication.

7. As the local anesthetic 0.5 per cent novocain is employed.



PATHOLOGICAL CHANGES IN- THE ACCESSORY NASAL
SINUSES

T. E. CARMODY, M.D.

THERE is very 1ittIe controversy over the clinical pathology of
disease of the accessory nasal sinuses, and while there is a question
of operative procedure in borderline cases, there is none in those
with chronic thickening and polypoid degenerated membrane.
Much has been written regarding the symptoms and diagnosis,
both clinical and by roentgen-ray, and the failure of both. It
is doubtful if either method alone will be found infallible in a

, majority of cases or confirmed to 100 per cent.

Some instances are recorded, and many others reported orally,
of opening nasal sinuses either on clinical evidence or on that of

roentgen-ray; also a considerable number where opening has been
resorted to in the face of negative findings of the latter and path
ology found.

The above has been taken by some as evidence against the ray,
but we do not consider it so. It is simply failure to place the right
interpretation on the shadows. Other writings refer mainly to

operative methods and technic, while a few mention remote con

ditions and minute pathology.
Histologists tell us that the sinuses are lined with a thin mucous

membrane consisting of stratified columnar ciliated epithelium
with a thin layer of subepithelial connective tissue; that glands
are few, which allows for slight moisture in normal sinuses which
is taken up by the air which circulates in these cavities.

As very meager reports can be found in the literature, it seems

that the subject will bear further investigation. While a greater
number of specimens from different sinuses have been examined,
in only twenty-eight has this been completed.

The membranes and bone examined come from normal sinuses,
those with chronic inflammation (either the hyperplastic type with
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no pus or those with large amounts of pus) and acute conditions

engrafted on previously involved sinuses.

Malignant changes are not included, although a number have
been seen, because thiswould carry us into a more extensive dis
discussion than intended at this time.

The material was obtained in radical operations on maxillary
and frontal sinuses, and in most cases included membrane and bone
from the ethmoid labyrinth and walls of sphenoid as well.

FIG. I.-Loss of epithelium. Chronic inflammation of mucosa of maxillary
sinus external wall.

Incision in mucosa of the oral cavity was made in gingivolabial
fold, and button of the bone, and where possible, sinus mucosa

removed in one piece.
.

At the suggestion of Dr. Mills, pathologist
at the Presbyterian Hospital, in some of the later cases, these
were cut in two and all soft tissue removed from one portion while

remaining bone and soft tissue was placed in decalcifying solution.
The same procedure was followed for the frontal sinus. In remov-
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ing the membrane, if it did not come away with the bone, it was

carefully dissected away and a portion picked up with the forceps
and clipped out with either scissors or knife and placed in fixing
solution in operating room or sent to the laboratory.

In removing membr.ane and periosteum from the inner wail in
the case of the maxillary sinus it was possible at times to include
bone in the inferior portion, and practically always in the superior,

FIG. 2.-Section showing slight edema of mucosa and round-cell-infiltration.
Chronic inflammation of maxillary sinus, external wall.

because of the thin ethmoidal septa, whether these were necrotic or

intact. The same was true in exposing the ethmoid in operation
on the frontal. The anterior wall of the sphenoid could be taken
away with punch forceps-and included bone and mucous membrane
on both sides. In taking membrane from the posterior wall of the
frontal sinus, bone was' not included except in 2 cases of osteo

myelitis.
In examining the membrane from the sinuses a variation in
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structure in different portions is found. We have an increase in

glands in that portion in the vicinity of the osteum in the maxillary
and in the mucosa lining the frontonasal duct, while the floor of
the maxillary and the upper portions of the frontal show a thinner
membrane with fewer glands.

FIG. 3.-Periosteum partially stripped from bone. Chronic inflammation of

maxillary sinus external wall.

The increase in thickness of the membrane near the openings
of the sinuses may be accounted for by the irritation of the secre

tion, although the glands are found as numerous in sinuses with
normal membranes. Probably the greatest factor in continuation
of disease is the lack of drainage, and this can be traced to closure of
the normal outlet by edema of the membrane surrounding the

opemng. This enforced retention may be indirectly the cause of
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ulceration of the mucosa and possible necrosis of bone, which are'

conceded to be pathological, at least in the majority of cases.

While pathological changes do take place in the bony walls,
which is very evident in acute necrotic conditions, these are rarely
found, or if so are not extensive in our experience.

FIG. 4.-Apparent increase in glands. Chronic inflammation internal wall

maxillary sinus.

A few of the laboratory reports will give some idea of the condi
tions found. Unless otherwise noted, these reports are all from
St. Lukes' Hospital and were signed by the hospital pathologist,
Dr. W. W. Williams.

.'

Mr. R. R. Chronic Maxillary Sin'Lfitis with Polypoid Degeneration
of Membrane (Double). Operated, February 6, 1926. Several small
pieces of smooth, yellowish to reddish translucent tissue. Sections
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show a covering of ciliated columnar epithelium, which is missing or

degenerated in many areas, beneath which is a layer of loosely con

structed fibrous tissue which becomes dense at the bottom. The
loose tissue is densely infiltrated with small round cells and in places
contains considerable .extravasated blood. Diagnosis, chronic
inflammation.

FIG. 5.-Normal epithelium. Low-power chronic inflammation internal wall
frontal sinus.

Dr. A. Left Maxillary and Frontal Operated and Found Normal,
Clinically. Several small, flat pieces of bone, 0.3 x 0.3 x 0.2 cm.; also
a few pieces of rather soft, yellowish tissue. Sections show that one

piece of bone has a layer of tissue adherent to one edge. This tissue
is a slender, fibrous network enclosing empty spaces. Part of the sur-
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face is covered with ciliated columnar epithelium. The soft tissue is
a long, thin layer of rather dense fibrous tissue with no epithelium on

either surface.
Mr. D. Chronic Frontal Sinuitis (right) with Opening through Orbital

Plate. Operated, March 2, 1926. Right, five small pieces of pinkish
tissue with some bone; left, two small, flat pieces of bony tissue;
frontal, three small pieces of pinkish tissue, one containing some bone.
Sections show that most of the bony pieces are bare, but one has a

small amount of dense fibrous tissue adherent to it. Several of the

pieces of tissue show they are densely infiltrated with small round
cells and covered with tall columnar (ciliated?) epithelium.

FIG. 6.:-Normal epithelium. High-power chronic inflammation internal
wall maxillary sinus.

Miss C. B. Chronic Maxillary and Ethmoid, with Bronchiectasis.

Operated, March 26, 1926. Left, flat piece of bone measuring 1 x 0.75
x 0.1 cm.; right, flat piece of bone measuring 1.5 x 1 x 0.1 cm.; also
a piece of rough, brownish tissue size of a pea. Sections show the
bones are partly covered with dense fibrous tissue with no epithelial
covering. One small piece of tissue contains a few degenerated glands.
The pea-sized piece is bloodclot.
". Mr. C. B. Chronic Maxillary Sinuitis with Pulmonary Infection,
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Possibly Tuberculosis. Operated, March 29, 1926. Left, posterior
wall, membrane; right, posterior wall, membrane; right, maxillary
sinus (bone); left, maxillary sinus (bone). Sections 1 and 2 show

chronically inflamed fibrous tissue containing many glands and ducts
lined with columnar epithelium. One of the pieces of bone has a thin

layer of dense fibrous tissue attached to one surface and covered with

tall, ciliated, columnar epithelium.
Miss V. Chronic Pansinuitis and Bronchiectasis. Operated, March

31, 1926. Several small pieces of bone. Sections show that one of the

pieces of bone has a layer of rather dense fibrous tissue containing
many mucous glands and partly covered with stratified columnar

epithelium and in other places with ciliated columnar. Other areas

are bare.
Mr. E. Chronic Frontal Sinuitis (double). Operated, April 15,

1925. Culture of pus on swab showed pneumococcus. Five small

pieces of bone. Sections show the pieces of bone are bare, with no

tissue adhering. A small piece of fibrous tissue is infiltrated with
small round cells.

Mr. R. Acute Inflammation with Retention following Chronic Poly
poid Degeneration in Left Maxillary Ethmoid and Frontal Sinuses and

Right Ethmoid and Frontal. Had been. operated upon a number of
times and had received considerable radium treatment. Numerous

rough pieces of bone and a few flat pieces, together occupying bulk
of a walnut; also a few small pieces of soft reddish tissue. Sections
show acute inflammation of both the bone and soft parts.

'Mr. A. J. Chronic Maxillary Sinuitis. Operated, May 5,1926. 1.

(a) External right maxillary sinus bone; (b) external right maxillary
sinus tissue. 2. (a) External right maxillary sinus bone; (b) external

right maxillary sinus tissue. 3. Nasal-side maxillary sinus, right,
bone.

1. (a) Bone with thin layer of fibrous tissue on one side, no epi
thelium; (b) fibrous tissue showing marked glandular hyperplasia.
2. (a) Bone with adherent tissue; (b) chronically inflamed and edem
atous fibrous tissue containing some glands and covered with tall
ciliated epithelium (columnar). 3. Cancellous bone covered on one

side with fibrous tissue containing many glands and partly covered
with several layers of cubical epithelial cells.

From these reports it will be seen that the membrane may remain

largely intact even in chronic cases, and we believe it a mistake
to remove large portions except. in cases of polypoid degeneration
or malignancy.
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It will further be noted that, although the submucous layer
may show marked infiltration and even considerable cell prolifera
tion, the epithelial layer may show very little degenerative sign.

It is probably better to obtain good ventilation, correct the
diet and consider whether or not we may have some endocrine
disturbance.

DISCUSSION

DR. FRANK R. SPENCER, Boulder, Colo.:
It goes almost without saying that the clinical diagnosis is the most

important thing. The x-ray and pathological diagnoses are only aids
in making the clinical diagnosis. The difference in size of the sinuses
when x-rayed makes a little difference. The angle and penetration
are all factors. We like to have ours taken stereoscopically. Roent

genologists tell us that the length of exposure with the modern technic
is not likely to produce x-ray burns if one or two films are spoiled and
have to be taken over.

The pathologist will have difficulty in making a diagnosis from small

specimens. This is true when the pathologist is trained in general
pathology. If we have men trained in the examination of tissues from
the ear, nose and throat they are apt to be more expert in helping us

to make our diagnoses.
The malignancy does not always show even when you suspect its

presence. Before leaving for Montreal I had occasion to operate on

a woman, past fifty years, in whom I suspected malignancy of the left

maxillary sinus. I tried to give the pathologist enough tissue for a

complete examination. The report came back negative for malig
nancy, in spite of the fact that I believed malignancy was present.

DR. Ross H. SKILLERN, Philadelphia:
I want to correct an erroneous impression Dr. Carmody inadver

tently gave when he stated there was an increase in glandular sub
stance due to inflammation. We, of course, get hypertrophy of these

glands and an apparent increase of the gland itself. This, however,
is only apparent and not real. It is, of course, due to the round-cell
infiltration which occurs and collects around these glands. At first

glance it seems as though these glands are enlarged, and also in the

particular slide that he had there one of the glands was cut on the
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bias instead of showing the gland as originally set down. It made it

appear longer and larger than it really was, thereby creating the
impression that there was actual hypertrophy of the glandular tissue.

DR. EDWARD C. SEWALL, San Francisco, Calif.:
I am particularly interested in Dr. Carmody's reports. We had

specimens examined histologically from all our cases. I have been

especially curious about those cases of sinus disease where an abund
ance of secretion of a purulent or mucopurulent character from the
nose is associated with very little gross pathological change in the

lining mucosa of the sinuses. Even in these cases, however, the

microscope shows the 'characteristic changes that Dr. Carmody has
so well described.

DR. FRANK B. KISTNER, Portland, Ore.:
I think Dr. Carmody has brought up a matter that is very import

ant, that is, the connection of the actual pathological findings in the
tissue with the clinical evidence that we have had before operation.
It is the way progress has been made in other lines of surgery. This
is the only way we are going to get a foundation. In talking or writing
about pathologic changes in sinus disease we speak of hyperplastic
sinusitisz polypoid sinusitis and purulent sinusitis, and it is doubtful
if one man gets the idea of what the other is talking about. I have
been doing this work myself for quite a while, trying to connect the

pathological findings with the clinical findings in my history, in order
to get some intelligent idea as to what they mean.

The matter of the technic of the preparation of these tissues is very

important. We never send a traumatized tissue for examination.
Traumatized tissues will always show a denudation of the epithelium;
the upper layers of epithelium may be destroyed simply by smoothing
or brushing with a probe.

These specimens are better fixed in the surgery at the time of opera
tion. We have found that when we waited until after the operation
the tissues would be curled and distorted. Our procedure has been,
in the case of an antrum operation, for instance, to secure our specimen
immediately after the opening has been made through the bone and
before any manipulation in the interior of the sinus. A portion of the

mucoperiosteum is cut away with scissors and immediately spread,
periosteal side down, upon a piece of heavy paper and dropped into
the fixing solution.'

13
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DR. ROBERT C. LYNCH, New Orleans, La.:
. I want to place on record a case Dr. Shea has had under observa

tion for some time. It is a maxillary sinus case which has been

operated on and in which the z-rays show development of the sinuses
after the convalescence of the case. It might have a bearing on both
the pathology and Dr. Pierce's work.

DR. CARMODY (in closing):
One point was brought out that I thought I had covered sufficiently,

that is, to cut after decalcification. We simply cut in two; one portion
is put in decalcification solution and is sectioned; the other portion of
the membrane is removed carefully so that the membrane is examined

separately and not with the bone. The point is well taken, but then
we have a check if there is any change in the structure from decalcifi ...

cation and from the different solutions.
Dr. Kistner's point is important. We have put some of our speci...

mens in solution at once. We have not spread them on paper, how
ever. The others I have always taken to the laboratory myself and
shown the pathologist what I wanted. I believe the spreading on

paper is a good suggestion and I will be glad to employ that.
He also speaks of connecting the x-ray report, the clinical report

and your own examination, together with the pathological report.
That is something that we have been doing forsome time, even before
we started this kind of work, and tried to check up on how many we

had with a negative x-ray and yet had pathological findings, and on

how many the x-ray was positive and we had normal findings. Dr.
Lillie made the statement at the Mid-West section of the Triological
Society that their z-rays alone at the Rochester Clinic (I hope I am

quoting correctly) were positive in only 52 per cent. That seems very
low to me.

As to the development of the sinuses, the point brought out by
Dr. Lynch, that is something we have been working on for over four

years. I did not expect to touch on it at this time, although path
ology has a great deal to do with it. It was these cases I spoke of in

discussing Dr. Pierce's paper, of the infection of the sinuses; if that
infection goes on and destroys the membrane and possibly the peri
osteum, we do not have development of the sinuses. Besides those
examined during infancy, we have many from four to ten years. We
have had about a hundred cases that we have followed closely and we

find the frontal sinus on the side that has the diseased maxillary sinus
will not develop unless the maxillary sinus is drained and cleared up.
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They may be drained surgically, as the case that Dr. Shea, or rather
Dr. Lynch, reports, or treated by shrinking the tissues and using suc

tion or simple washing.
The point I wished to bring out was not to destroy the membrane

in operating. We used to curet the sinus carefully and destroy all the

membrane, because we thought we had so much disease. Many por
tions of the membrane are found to be normal. There are some

ulcerated areas and some in which the cells are cuboidal. Of course,
we must have infection if we have our cilia destroyed or if we have
our cuboidal cells.

Dr. Skillern, I believe, did not understand me. I had intended to

say that we had more glands. Of course, this section was taken rather
low down and away from the osteum, where we find a lot of glands, but
it looked as though there were more glands than we should have in
that plate. Nevertheless, we may have some areas where the glands
are to be found more often than in others. Not that I meant they
would increase from inflammation, but you might have an edema
and they might apparently be lengthened in some of those cases. Of

course, there is no question but what we have atrophy if the disease

goes long enough. In a number of these cases the diseased condition
had extended over several years, and even then we found considerable
normal mucous membrane.



EXTERNAL OPERATION ON THE- ETf�MOSPHENOID
FRONTAL GROUP OF SINUSES uNDER LOCAL

ANESTHESIA

INCLUDES TECHNIC FOR REMOVAL OF PART OF WALL OF

OPTIC FORAMEN FOR RELIEF OF PRESSURE ON

OPTIC NERVE

EDWARD CECIL SEWALL, M.D.

THE prevalence of sinus infection and its relation to other
serious pathologic conditions makes its recognition and treatment

one of the most interesting and important problems in medicine.

Although a small proportion of antral infections are of dental

origin, in the great majority of cases the sinus disease is the result
of what is popularly known as the "common cold." There is
considerable confusion in the lay mind and even in medical litera
ture with regard to "colds."

I quote from Osler, 1925 edition, under" Relation of Common
Colds to Influenza:"

"Much confusion must obtain in the classification of the acute

upper-tract infections until their cause is determined.
"At present it is customary to regard as 'colds' the relatively mild,

recurrent, self-limited, catarrhal inflammations of the upper air

passages habitually and widely prevalent and of' greatly increased
incidence during the colder months of the year. Endemic prevalence
and the high rate of morbidity obscure the relation in origin of one case

to another, but rapid spread through groups of closely associated
individuals suggests infection from person to person.

"Certain persons are insusceptible, while others suffer repeated
attacks in rapid succession. Transient immunity probably follows an

attack.
,

"The common cold so closely resembles uncomplicated pandemic
and epidemic influenza as to suggest that the two diseases may be
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due to a common cause. The cause of influenza probably maintains
its existence in interpandemic periods by constant passage from person
to person, and perhaps in the endemic acute coryzas, until, under
suitable lowered population immunity in some locality, its invasive

properties, enhanced by selection through repeated transfers, make

possible another pandemic."

This opinion is reflected through the textbooks and describes
the common cold as an acute, self-limited disease. I would call
attention to certain passages in the above quotation in order to

emphasize disagreement with them. It says: "Certain persons
are insusceptible, while others suffer repeated attacks in rapid suc

cession." I do not believe that anyone ever suffers repeated
attacks, as inferred by that statement. I would also demur to

the opinion expressed that "transient immunity probably follows
an attack." I believe that a certain definite immunity always.
follows an acute attack where complete recovery has taken place,
and this immunity lasts usually six months to a year. I think
an important error is constantly being made in not distinguishing
between "acute colds" and subacute or chronic sinus disease.
Where so-called colds occur in rapid succession we are dealing with
subacute or chronic sinusitis.

We recognize that the accessory nasal sinuses are a part of the
nasal cavities. Therefore, the mucous membrane of the sinuses

usually partakes of the diseases and inflammations of the mucous.

membrane of the nose. In an acute cold' there is frequently pro
fuse secretion. This discharge, thin and watery at first, gradually
becomes thicker and more viscid and then often yellowish, and

may even become purulent, greenish, foul and odorous. As the

discharge is secreted from the lining mucous membrane of the
nose itself, it is blown or easily makes its way anteriorly or pos
teriorly out of the nose. Except under unusual conditions of nasal

obstruction, there is no place in the nose proper for leukocytes to

accumulate in sufficient numbers in the discharge to cause it to

become yellow or purulent. So we may postulate the rule that

yellow mucopurulent or purulent discharge from the nose practi
cally always comes from accessory sinuses. The exceptions to

this rule are not many, and, if we exclude atrophic rhinitis, are

ruled out usually without difficulty.
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This observation affords not only the rhinologist, but the clini
cian in every branch of medicine, a simple, easy method of tenta

tively diagnosing accessory sinus disease. I believe, conversely,
that sinus infection almost always betrays itself by such yellowish
mucopurulent or purulent secretion. We can conceive of hyper
plastic processes taking possession of the sinuses to the exclusion
of discharge. Such cases are in the big minority. Discharge and
sinus infection are usually found together; it may be only watery
in character for long periods, but, if watched carefully, will usually
at intervals show some yellowish discoloration. When well, the
nose is dry. There is normally no discharge; evaporation keeps
pace with secretion; there is no "dropping into the throat."

It is not always easy, however, to determine the presence or

absence of such discharge. The statement of the patient is often
unreliable, due to the erroneous idea, commonly prevalent, that
nasal discharge is normal. A careful search of the nose may be of
no help because the discharge is not primarily in the nose. I
have used for years a method of study that I think is reliable.
Just as the urine is collected and gives an idea of the condition of
the kidney, so do I have the patient collect on separate pieces of
white cotton cloth the discharge that comes from the nose or naso

pharynx. A piece of old sheet torn into squares answers better
than gauze. The moisture will dry out, but the yellow or glairy
mucus remains as a tell-tale of the true condition.

The x-ray affords very considerable assistance in diagnosis.
It gives first a general orientation as to the sinuses, important
because of their variability, even as to their presence or absence.
It is to be remembered that the x-ray is only useful to us because
of the variable densities of the different tissues. It is only of
service in sinus disease when the pathology consists of fluid or

mucous membrane thickening of sufficient density to obstruct the

ray. There may be sinus disease of very considerable extent, and
this is true particularly of ethmoidal involvement, where not

enough fluid is collected at anyone time, nor enough mucous

membrane thickening is present, to obstruct the ray.
We find the x-ray most helpful .with regard to the antrum,

because we are dealing with a large cavity that may contain
a very considerable amount of fluid, or in which the thickening



SEWALL: ETHMOSPHENOIDFRONTAL GROUP OF SINUSES 199

of the mucous' membrane is sufficient in amount to obstruct the
ray. Fluid levels, changing with the position of the head, can

sometimes be determined, and polypi and mucous membrane

thickening be outlined. The amount of pus in a sinus may vary
from hour to hour. I will show x-ray pictures where pus with

fluid level was demonstrated in the antrum, which pus disap
peared on blowing the nose, as shown by a film taken a few minutes
later. Occasionally the pathology in the ethmoids and sphenoids
is sufficient to obstruct the ray. Stereoscopic, as well as other
views, are always necessary for the best interpretation. The

x-ray, however, as elsewhere in medicine, though of extreme

usefulness, may lead us into error unless viewed with proper
clinical perspective. We frequently have a negative x-ray report
on sinuses where the patient has furnished from the nose a tre

mendous quantity of mucopurulent discharge. I have, in doing
an external fronto-ethmoidectomy, opened frontal· sinuses that
showed little or nothing on the plate, to find them filled with pus
or polypoid mucous membrane bathed in a thin, watery fluid.
To back up the other findings, the antrum can very easily be

aspirated or washed out. Diagnosis of antrum disease, though
easier than the other sinuses, is not all it should be. Negative
findings on washing or aspiration are not conclusive. The follow

ing case illustrates: X-ray showed both antra clouded; diagno
sis, fluid; aspirated right antrum, air bubbles; washed it; abso

lutely clear water returned. Aspirated 3 cm. thick, ground-glass
colored, viscid material from left antrum; dropped this known
material into a glass of water and it disappeared absolutely-not
a trace of it remained. The right antrum probably held the same

material before it was washed out, as it was the worse of the two,
as shown by the x-ray. Operated on the antra a few days later
and found both with discharge and polypoid mucosa. Washing
of the frontals or other sinuses is not so valuable, and diagnosis
of frontal, ethmoid or sphenoid infection is much more difficult
on that account and is often necessarily made largely by exclusion
and on the symptoms.

I shall not consider the nonoperative treatment of sinus disease
except to say that the one most important factor in its cure is a

change from a cold climate to a warm, mild, dry atmosphere.
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Cold, fresh air in abundance may be excellent for pneumonia or

some forms of tuberculosis, but the type of case must be carefully
picked. Its use has been abused. Cold air is often irritating and
harmful in patients with an inflammatory condition of the upper
air passages. It irritates and causes the mucous membrane to

discharge; this causes running from the nose and often a violent

cough. Both of these factors tend to establish a vicious circle
and increase the symptoms.

We hear the statement commonly made that climate is not

important in the care of tuberculosis. We may properly take
exception to that generalization. A certain percentage of tuber
culous cases have had as the basis of their trouble a lowered
vitality and bronchitis due to sinus disease. To these, the import
ance of a warm, dry atmosphere is unquestionable. All have seen

tuberculous patients with bacilli, cough, temperature, hemoptysis
clear up in a few months because the sinuses responded to the
warm atmospheric change.

In chronic sinusitis operative results on the whole are encourag
ing; clean surgical work is constantly improving prognosis. There
are many difficulties to be overcome, but until some more potent
agency comes to the relief of these sadly afflicted individuals
great surgical efficiency must be our aim.

The intranasal route has been the method of choice in most

accessory sinus surgery. Excellent results are usually obtained
in this manner of operating on the maxillary sinuses. Intranasal
operations upon the frontal sinuses have proven generally inade
quate. Intranasal 'operations on the ethmosphenoid labyrinth
are satisfactory in a proportion of cases. There are many skulls,
however, where both the ethmoid and sphenoid sinuses extend
laterally beyond the plane of the lamina papyracere. These cells
can often be demonstrated by x-ray examination. While these
cases can be benefited by improving the drainage from these
lateral extensions, it is quite impossible to satisfactorily exenterate
these cells working only through the nose.

The extranasal route for operation on the ethmoid sinuses has
been condemned largely because of the interference by bleeding to

proper work in a dangerous field. The work discussed has been
mostly done under general anesthesia. I have found that work-
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ing under local anesthesia, and using a certain operative technic
hereafter described, bleeding ceases to be a troublesome factor.

Radical operations on the maxillary sinuses are frequently done
under local anesthesia, and there are many references in the litera
ture to work on the upper sinuses under local anesthesia. How

ever, I have not been able to find any detailed description of such
work.

OPERATION. The patient is allowed a light breakfast, e. g.,
coffee and toast. One and a half hours previous to the operation
he is given hypodermatically scopolamine, gr. Ttro-, morphine
sulphate, gr. t (dose graduated where weight of the patient
demands). This is a small dose of scopolamine as compared
to that used by the obstetrician. It relaxes the patient with
out interfering in any degree with his cooperation, where that
is 'required. I have never, in a great number of such injections,
had any of the untoward signs of excitement occasionally referred
to in the literature.

The patient is placed upon his back on the operating table.
The head is slightly elevated and the face about the field of opera
tion is painted with iodine and washed with alcohol. The brows
are, of course, not shaved. Folded gauze, of eight to ten thick
nesses, is then fastened to his upper lip by sterile adhesive plaster.
This gauze falls down over his mouth, but does not interfere with
his breathing. Towels are then draped as shown in Fig. 18.

Aseptic technic is, of course, earnestly attempted. No endeavor
is made to disinfect the interior of the nose. The skin is appar
ently immune to whatever bacteria are necessarily contained in
the nose, as shown by the fact that we have always gotten primary
union of the incision.

The nose is cocainized thoroughly in the upper part and in the

region of the sphenoid and upper nasopharyngeal wall. Atten
tion is given to the exit points of the sensory nerves, especially the

sphenopalatine foramen. The cocaine is picked up in powdered
form on a fine cotton-tipped applicator, dipped in adrenalin, 1
to 1000. A strip of gauze rrioistened with cocaine is laid well back

against the sphenoid and in the ethmoid region. The skin over

the line to be incised is anesthetized with a 1 per cent novocaine-.
adrenalin solution. A fine 2-inch skin needle on a 5-cc. Luer
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syringe is used. The needle is- inserted into the deeper layers of
the skin at the lower end of the contemplated incision line. The

superficial tissues are slowly infiltrated by pushing the needle

gradually upward. The amount of fluid being injected and the

position of the point of the needle can be guided by the index

finger of the left hand. The needle is passed upward, following
the skin, until it impinges on the under surface of the roof of the
orbit at the inner angle of the brow. At this point the supra
trochlear and supraorbital branches are infiltrated. The needle
is now partly withdrawn and through the same puncture hole the

deeper layers of tissue, including the periosteum covering the
frontal process of the superior maxillary bone, are infiltrated. In
all this technic care is taken not to inject so much fluid as to cause

edema and obscure the landmarks. The location of the ethmo
frontal suture line is now estimated, and a No. 21 gauge 2!-inch
needle fitted to the Luer syringe is introduced superior to this

line, directly backward along the upper and inner wall of the
orbit. The needle is kept always _

above the ethmofrontal suture

in order to avoid injury to the ethmoid arteries. The heavier
needle prevents its bending and can be better directed along the

bony walls. The point is frequently pricked against the bone, to

be sure of apposition, and the fluid is injected well back toward
the depth of the orbital wall. In this way the supra-orbital, supra
trochlear and ethmoid nerve branches are anesthetized. Fluid

injected into the orbit inside the periosteum will naturally cause

proptosis. This should be avoided by keeping close to the bone
and using a small amount of fluid. This rather startling occur

rence took place to a slight extent in one of my cases. The fluid, �

however, was quickly absorbed and caused no harm whatever.
The needle is withdrawn and inserted again so as to hug the orbital
wall above the lacrymal sac and inferior to the estimated fronto
ethmoid suture line. The needle is again inserted into the orbit
at the inner lower angle. The floor of the orbit is "picked up" by
the point and the needle worked carefully posteriorly and median
ward. Care is taken not to puncture the lacrymal sac. The
needle enters the orbit external to the sac and reaches the orbital
wall posterior to it. Altogether, about 10 to 15 cc. of a 1 per cent

solution of novocaine is used, to which a few .drops of adrenalin



FIG. I.-Insertion of needle along inner orbital wall.

A

FIG. 2.-0utline of window to be cut through the bone. a, tear sac.
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have been added. Anesthesia is now complete and the incision

may be immediately made.
The incision, as shown in Fig. 1, is about 3 cm. long, made

through the skin with a sharp knife and then quickly carried
down through the periosteum. The sooner the periosteum can

be raised and the soft parts elevated, the easier is the control of

bleeding. The bleeding points are picked up and ligated with
fine catgut. All bleeding is stopped.

The periosteum is more easily raised in the upper inner angle
of the field, and the elevator is passed into the orbit slightly and

brought down until the resistance of the strongly attached fibers
of the middle palpebral ligament are encountered. These are best
raised from the bone by a sharp-edged chisel used as a periosteal
elevator. Care must be exercised not to injure the lacrymal sac,
which is now raised from its bed in the lacrymal fossa. No harm
is done to the tear ducts or sac and lacrymation is not complained
of after recovery from the operation. The fibers of the palpebral
ligament attached to the posterior edge of this fossa must also be
elevated with care to avoid tearing through the periosteum. It is

rarely necessary to interfere with the attachment of the superior
oblique muscle. It is usually possible to work posterior to its
attachment. The edges of the wound are retracted, exposing the
bone covering the ethmoid and lower frontal region.

The window of bone to be removed is estimated, and with a

sharp 8-mm. flat chisel the lower limit of the bony window, usually
a few millimeters below the upper end of the Iacrymal fossa, is
outlined. The chisel is worked through gradually, until the nasal
mucosa is reached. Care is taken not to cut through this nasal -

mucous membrane. The cut through the bone is made below
first, while the upper parts are still intact. This lends firmness
and assists the cutting. .With a gouge the thin bone at the inner

upper angle of the orbit, covering the frontal sinus, is removed
and the frontal sinus is entered. If it is normal it is not dis
turbed, though a probe is passed downward into the nose to out

line the anterior edge of the bony window to be removed. The
anterior edge of the bony incision is now outlined with the flat
chisel. This joins the lower bony cut with the opening in the
frontal sinus. After the bone has been cut through the chisel is



FIG. 3.-Nasal mucosa (A) intact; anterior ethmoid artery (B) exposed; ligature
passed about the artery with curved ligature carrier.

1-

FIG. 4.-Another method of handling the anterior ethmoid artery; ligation by
forceps method.
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used as a lever and the bony window is pried gently upward.
It is grasped in small rongeur forceps and is removed in one piece
or, where this fails, piecemeal. The external posterior edge of
the bony window, which includes the attachment of the frontal

process of the superior maxillary bone with the lamina papyracea
and the Iacrymal bone, is ignored, as it breaks easily. The bony
opening now exposes from above downward frontal sinus, anterior
ethmoid cells and below nasal mucosa.

Ligation of Ethmoid Arteries. The orbital periosteum is raised
and the anterior ethmoidal artery and nerve exposed. A silk or

catgut ligature is passed about them with a blunt, curved carrier,
and they are tied and cut. The posterior ethmoid artery may be
treated in the same way later in the operation. Care is exercised
in surrounding these arteries, as they are often accompanied by
a flat web of periosteum which is quite adherent at the ethmofrontal
suture line.

The nasal mucosa at the lower angle of the bony opening is
cut through above and anteriorly, and pushed downward into the
nose to be used later.

The ethmoid cells are now studied. The field is bloodless, and

they can be curetted carefully and thoroughly. The lamina
papyracere is removed to any extent that may be necessary to

gain access to the various extensions. The more that is retained
the less will the orbital structures bulge into the nose. If the
middle turbinate has not been removed, it may be cut off a few
millimeters from the cribriform plate and removed.

The lower wall of the frontal sinus may now be resected, if that
sinus is diseased. Also the lateral extension of the ethmoid cells �

can be taken care of in the same manner.

When the sphenoid sinus is reached it is entered with a probe,
and the available anterior wall removed with a chisel. Care is
taken at this stage of the operation not to work low enough to

injure the sphenopalatine artery. This artery runs across the
body of the sphenoid to the septum. If, as is commonly found,
the sphenoid sinus is a large one, its floor sloping downward and
backward, simply opening its thin anterior wall is insufficient for
proper drainage.

My experience, in studying my own and others' cases where the
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FIG. 5. - Dissecting mucoperiosteum from body of sphenoid .

.

FIG. 6.-Same as Fig. 5, enlarged.
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sphenoid was operated upon, is that the opening in many cases is
inadequate. Drainage is not downward, as it should be, and, as

a consequence, postoperative granulation 'tissue crowds the open
ing. Of course, this is not always true, but depends upon the

depth of the sphenoid sinus, the height of the anterior wall, and

especially the width between the external and septal boundaries.
Some authors advise against work in the sphenoid because of
resultant exuberant granulations. Granulation tissue does not

flourish where drainage is properly maintained.
In order that there may be adequate drainage from the sphenoid

sinus the floor should be removed where that is possible. Of
course, where there is an extension into the pterygoid process,
dependent drainage cannot be obtained except by methods that
are not ordinarily warranted.

Ligature of Sphenopalatine Artery. Extensive work on the
sphenoid sinus wall is sure to result in injury to the sphenopalatine
artery. This may cause profuse and disturbing hemorrhage.
Yankauer first brought to my mind the possibility of dealing
adequately with that artery. He describes the dissection down
ward of the mucous membrane from the body of the sphenoid.
In this layer of mucous membrane the artery is contained. He

grasps this mucous membrane flap with a strong pair of forceps
and so compresses the vessel. This procedure alone I found

inadequate to control hemorrhage, and I added the metal dip to

his idea. This blocks off the vessel satisfactorily, but the presence
in the throat of such metal clips is fraught with some danger of
their aspiration. I have used them without untoward result, I
'must admit. Of course, the ideal solution in such a problem is
ligation of the vessel, and my first assistant, Dr. Roy Nelson,
accomplished this very skilfully and I have since used his method

regularly. Curved needles with permanent handles are used. A
number of different curves should be available. Armed with

heavy black silk or catgut, the needle is passed up through the
nose and as much of the mucous membrane taken as wished. It

may be necessary to take away some of the floor of the sphenoid
sinus at this time to allow the needle, to be passed upward into the
sinus. A thin-handled, small hook is passed through the external
wound and the thread is caught up from the point of the needle



FIG. 7.-Yankauer's method of compressing the sphenopalatine artery.
(A) mucous membrane from sphenoid containing sphenopalatine artery.

FIG. 8. -Sharp ligature carrier has been pressed upward through mucoperi
osteum, encircling the sphenopalatine artery. Act of hooking up the ligature
shown.

14



210 SEWALL: ETHMOSPHENOIDFRONTAL GROUP OF SINUSES

and brought out. The needle is withdrawn, leaving one thread

through the nose. This thread is passed into the nose and grasped
and brought out with the other end through the external wound.
The needle can sometimes be more conveniently passed from
above downward. The threads are knotted singly and tied in the

depth by means of the ring tyer; a second knot follows. This

process may be repeated to take as many bites in the mucous

membrane as wished to insure inclusion of .the sphenopalatine
artery.

Sphenoid Drainage: Posterior Submucous Resection. When the

sphenoid is a deep one the removal of the floor presents a special
problem. Where the space between the septum and the lateral
wall is narrow it is impossible to get adequate downward drainage
with ordinary methods. I believe that such drainage is so essen

tial in some cases that I have devised the following technic for

gaining the desired end.
Where both sides of the nose have been operated upon and

both sphenopalatine arteries have been tied, a more or less
vertical incision is made through the mucous membrane, cover

ing the posterior part of the septum. The mucous membrane is

elevated, as in doing a submucous resection; from this incision
back to the base of the sphenoid a semicircular area of the
mucous membrane is removed. The thin, bony septum is then

perforated with an elevator and the corresponding mucous mem

brane on the other side is elevated. With biting forceps, the
back part of the septum is removed. The mucous membrane ele
vated on the second side is cut away. The base of> the sphenoid
is now exposed to view on both sides. The septum dividing the
two sinuses is removed and the two sinuses thrown into one

cavity. The floor of this united cavity can now be removed.
This gives space for drainage that granulation tissue from the
sides will not ordinarily close. There is no bleeding of any moment

from any of these structures after the two sphenopalatine arteries
have been tied.

While operating upon one side only, a posterior submucous
resection may be done -as follows: The mucous membrane in
such a case is not cut away, but is' reapplied to its fellow of the
opposite side. The submucous resection of the base of the vomer,



FIG. g.-Tying sphenopalatine artery in the depth with ring tyer.

FIG. 10. - Roentgenogram of patient in whom the ethmoids and sphenoids
were operated on, before he consulted me, for profuse discharge in the mornings.
Good postoperative opening in upper anterior wall of sphenoid. Lipiodol
demonstrates large pockets in both sphenoids.
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with its wide rostrum, usually gives room for adequate drainage
of the one sphenoid by removal of its floor. The other sphenoid
can be opened at this time and studied and drained if advisable.

While the major parts of the operation have been described,
there are certain details that are of the greatest importance that
must now be considered.

Where the frontal sinus is diseased, it is cleaned out as thor

oughly as possible with curettes. In order to obtain a cure,

however, drainage from that sinus must be maintained over a

long period. The objection to an operation of this type for the
cure of frontal sinus infection is that the opening into the nose

closes up. That was one of the objections to Killian's epoch
making technic. The removal of the frontal process of. the

superior maxillary bone and the ethmoid mass and lamina allows
the soft parts of the orbit to be drawn inward in the healing pro
cess. Unless guarded against, this may defeat the purpose of the

operation in a-certain number of cases as far as drainage from the
frontal sinus is concerned.

One of my early cases, after several weeks, had swelling and

inflammatory symptoms in the frontal region and developed a

fistula. I reopened the incision under local anesthesia and found
that the frontal sinus was full 'of pus and the passage into the nose

entirely ocoluded, as described above. To obviate this, a piece
of rubber tubing is placed in the frontal sinus and brought out of
the nose. A small safety-pin is passed through the dependent
end and fastened with a bit of adhesive tape to the end of the nose.

As large a tube is used as possible, without causing too much pres
sure.

.

This tube is worn for about one week or ten days, and
after that sounds are passed into the frontal sinus. These sounds,
up to 6 to 7 mm. in diameter (size depending upon the available

space), are passed daily and then the largest one practicable is

given to the patient, who quickly learns to introduce it and con

tinues its use. That will keep the opening patulous; once epithe
lialized, the drainage is assured.

High Submucous Resection. Before introducing this tube the

operative field should be, carefully studied through the nose with a

nasal speculum. If there is a superior septal deflection that inter
feres with the full attainable space in the upper part of the nose,



FIG. n.-Posterior submucous resection for gaining better access to sphenoids.
Sphenopalatine artery represented as ligated.

FIG. 12.-Both sphenopalatine arteries have been tied and back part of the
septum has been removed.

\
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this can be quickly removed by a high submucous resection. This
is done in the usual manner, but the incision is placed as high as

necessary simply to remove the obstruction. Where there has
been a badly deformed septum it would probably have been
attended to prior to the operation.

Also, with the attainment of space in the nose in view, the
uncinate process may be chiseled off, working through the nose.

Thickness of the frontal processes of the superior maxillary bone
can be removed intranasally in this manner. It is surprising how
much room can thus be gained for the reception of the drainage
tube.

No more mucous membrane is removed from any of the sinuses
or cells than is necessary to secure adequate drainage. Before

closing the incision the flap of nasal mucosa which was pushed
downward into the nose, out of the way, is brought out and fast
ened with a fine catgut suture to the soft parts. This. aids in

preventing granulation tissue filling the anterior part of the nose.

The incision is completely closed with three to five horse-hair
or fine silk sutures. No marks on the skin are necessary for its

proper coaptation. The incision line is sealed with a little com

pound tincture of benzoin, without gauze.
-

No packing is placed
in the nose after the operation. The sutures are removed on the
third day.

Technic for Freeing the Optic Nerve by Removal of the Walls of the

Optic Canal. Optic neuritis with ultimate blindness may be the
result of constriction of the optic nerve in the optic foramen, due
to adjacent sinus disease, optic tumors or in consequence of dis
turbances due to "tower skull." The exact mechanics involved
in the latter condition has been the subject of controversy. How

ever, the possibility of relieving these patients by widening the

optic canal has long been recognized. Three different approaches
have been used in the comparatively few cases that have been

operated upon. While the results have been encouraging, they
have been influenced by the late stage of optic atrophy at which

they were performed. The difficulties of the operative procedures
r in vogue may be partly 'responsible ,for the hesitancy in operat

ing. Van der Hoevc' says: "The canal operation for preservation
of visual power should be performed only if both optic nerves are



Ftc. 13.-Submucous resection of back of septum; mucous membrane retained
and replaced; only one sphenopalatine tied.

FIG. 14.-Nasal septum has been removed; septum between sphenoids has
been removed, throwing both into one cavity.
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'endangered in such a measure that absolute blindness is to be
feared."

Three routes of approach have been used: Schloffer" used a

flap of the skin, periosteum and bone of the orbit. He raised the
frontal lobe of the brain and approached the optic canal from in
front. Hildebrand" entered the orbit under the brow, chiseling
off a bit of the orbital edge. He retracted the eye downward,
pierced the orbital roof near the optic canal and with thin forceps
enlarged the optic foramen. Dandy' entered by the temporal
route and approached the foramen by raising the frontal lobe of
the brain. It may be conceded that the intracranial approach is

necessary when intracranial growths are in question.
Optic neuritis due to sinus disease has been relieved in many

cases by operation upon the ethmosphenoid sinuses. Cases occur,

however, probably of this type, where the ordinary ethmosphenoid
exenteration, usually done intranasally, is of no avail. It is reason

able to presume that certain of these failures to cure may be due
to the fact that the nerve has become so constricted in the optic
canal that sinus exenteration alone is not sufficient.

In operating, as described, upon the ethmosphenoid sinuses I
have frequently approached so closely to the optic foramen that
the inclusion of the removal of the wall seemed to present no great
difficulty. I have, therefore, taken up the problem in the dissect

ing room and have formed this plan of optic foramen approach,
apparently entirely feasible. The periosteum, including the
attachment of the muscles, is raised from the depth of the orbit.
The posterior ethmoid artery is tied, if not already ligated. The

optic foramen is brought into view. There is more room for

approach than in the orbital method of Hildebrand, because of the
width of the sinuses which have been exenterated. With biting
forceps, the wall between the optic foramen and the sphenoid,
often paper-thin, is easily removed and the other walls can likewise.
be reached and removed.

This operation I have never performed on the living, but believe
it would be easier and take less time than the sphenoid technic
described. It ought to be without .danger either to life or the

optic nerve. It has been found that the muscular mechanism
reattaches itself and eye movements soon adjust themselves. If



FIG. I5.-Removal of floor of combined sphenoid cavities.

FIG. I6.-Suturing nasal mucosa to lateral wall.
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found practicable, I believe this approach should be employed as

a routine where optic neuritis gives indication for operation on

the ethmosphenoid sinuses.
REMARKS. The frontal ethmosphenoidectomy operation under

local anesthesia has been performed by me 25 times upon 21
patients, and by my first assistant, Dr. Roy Nelson, 5 times upon
5 patients. This makes a total of 30 operations without fatality
or any untoward accident. Six patients have been women. The
scar is almost negligible; in most cases it is seen with difEculty
and in no case does it at all disfigure.

There have been no untoward symptoms from the use of scopo
lamine, gr. TiU"-, morphine, gr. t in addition to the necessary local

application of cocaine. Pain has been negligible; most of the

patients hardly seemed to realize what was going on. Some who
were a little nervous at the outset quieted down when they found

they were not being hurt.
The time consumed' is roughly one and a half hours. This is

being cut, however, as experience makes for more certainty. It
is painstaking work, however, and cannot properly be hurried,
nor is there any necessity for undue haste.

There has been considerable bleeding in some cases on making
the incision through the skin. This was quickly controlled.
Some cases gave very little annoyance. Bleeding from the work
in the sinuses is practically absent. The cells are searched out

with a blunt searcher and' the work proceeds as bloodlessly as in
the dissecting room. In 2 cases the sphenopalatine artery was

injured before tying, giving rise to smart hemorrhage. The vessel
was tied, however, in the usual way and the bleeding controlled.
There has been no necessity for packing the nose at the time of
or following the operation.

In one case the injected fluid entered the orbit in sufficient

quantity to produce immediate proptosis. This subsided before
the operation was completed and did no harm. This accident can

probably be avoided by keeping close to the bone with the needle.
In all the cases the frontal sinus was opened and in many found

to be diseased. It is a source of satisfaction in attacking the eth

mosphenoid group of sinuses to be in a position to diagnose disease
in the frontal sinus and care for it simultaneously when necessary.
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Two of the frontal sinuses found diseased were previously judged
from the x-ray plates to be healthy. In every case where chronic
antrum infection was diagncsed the antrum was operated upon
first, and sufficient time allowed to elapse for beneficial results upon
the upper sinuses before they were operated upon. Some of the

FIG. 17.-Preparation made in dissecting room. After opening the optic
canal by the technic here described, the wound was opened and tissue removed
to allow the artist to draw the course of the nerve. Some of the background
of the eye remains.

patients had had the ethmosphenoid group operated upon pre

viously intranasally. The ethmoid cells in one or two of these
cases were completely exenterated except for orbital extensions.
In the others some of the most anteriorly placed cells and the
orbital extensions showed disease.

The sphenoid showed inadequate. opening in most cases, in
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spite of the fact that I had fought granulation tissue stubbornly
in those patients operated upon intranasally by me.

An explanation was found for the lack of x-ray evidence often
furnished in definite ethmosphenoid disease. Even in cases with
abundance of discharge from the sinuses the gross pathology found

FIG. IS.-Primary closing of wound; sterile adhesive tape holding gauze over

mouth to prevent contamination of operative field.

upon operating was very slight, certainly not enough to be demon
strated by the x-ray.

PATHOLOGY. Tissue taken from' the sinuses at operation has

been examined histologically by Prof. Frank Blaisdell. In every
case inflammatory changes were present, even in those cases



\

FIG. 19.-Instruments used by author.

FIG. 20.-Instruments used by author. Ligature carriers with movable eye

(4 and 5).
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where gross pathology was slight. The surface epithelium was

frequently found fragmented and at times changed to pavement
variety. The submucous connective tissue was often found to

be edematous, with round-celled and plasma-celled infiltration.
The glands were often shown to be hyperactive and frequently
cystic. Marrow of the underlying bone showed frequently

.myxomatous or fibrous changes.
There is considerable swelling and discoloration about the eye,

which subsides in a few days without further trouble. Two cases

have given some subsequent trouble of an acute nature. One
had a swelling about the eye occur, and seven days following the

operation I passed a small sound up into the frontal sinus, estab
lished drainage, and there has been no trouble since-five months.
Another case with frontal sinus involvement had some trouble.
The opening from his nose into his frontal sinus became closed
and a fistula formed at the site of the incision. I reoperated under
local anesthesia and, after cleaning out considerable pus, placed a

rubber drainage tube into the sinus from his nose, closed the skin
incision again completely, and left the tube in place a few days.
Since then I have been passing sounds to keep the unwilling
opening patulous. That brings me to the one real objection to

this type of frontal drainage.
Criticism. When the frontal process of the superior maxillary

bone and the lamina papyracere have been removed the soft
tissues have a strong tendency to draw toward the median line.
In so doing they are incli;ed to close off the frontal drainage too

soon. I am curious to know why it occurs only in some cases.

Several of my cases with extremely bad frontal sinuses recovered
without any attempt on my part to keep the frontal opening
patulous. The few that have given me trouble I have ha�dled
successfully by the constant passage of sounds; so I have made
this a routine procedure in all cases. Preserving as much as

possible of the lamina papyracere may be an important factor in
the maintenance of drainage.

BIBLIOGRAPHY

1. Van der Hoeve: Am. Jour. of Oph ,', 1925, viii, 2.

2. Schloffer: Klin. Monatsbl. f. Augenh, 1913, xli, 1.

3. Hildebrand: Archiv. f. klin. Chir., cxxiv, 199.
4. Dandy: Am..:. Jour. of Oph., 1922, v, 169.



DISCUSSION 223

DISCUSSION

DR. FRANK R. SPENCER, Boulder, Colo.:
Two points impressed me very much when we had the pleasure

. of seeing Dr. Sewall do one of these operations during a recent meeting
of the Pacific Coast Oto-Ophthalmological Society. Dr. Lynch stood
at the head of the table; Dr. Mosher and I were on stools. We could
not see all, much as we wanted to see, but throughout a rather long
operation the patient, when Dr. Sewall spoke to him, repeatedly said
he had not had any pain. Also) Dr. Sewall seemed to have a good
view of the field, as these slides have shown you, and he was able to

do what he needed to through a small opening.
I would like to have Dr .. Sewall answer one question: If there is

a very large frontal sinus with extensive granulations and polypi, is
he able to get a good view of all the ramifications of the frontal sinus

through the small opening, especially if it extends up high and out
to the external angular process? I am not offering this as a criticism,
as for reaching the ethmoidal cells it seems to me it is excellent.

DR. ROBERT C. LYNCH, New Orleans, La.:
I also had the pleasure of witnessing this procedure of Dr. Sewall's,

and it seemed to me that while we did not have the opportunity under
the circumstances of looking into the wound ourselves, it was rather

easy to tell from his manipulations what was going on. The points
that most impressed me were the bloodlessness with which the pro
cedure was conducted, although, as usually happens during a demon

stration, he either willingly or inadvertently cut the sphenopalatine
artery. When it happened it bled rather freely; so much so that if
he did not have any way of controlling the hemorrhage he would have
been in trouble. It was bleeding so freely that the patient began to

have little gagging spells, but the only time he offered resistance of ./

any kind was because of the discomfort of the blood. It also bothered
Dr. Sewall for the moment, because it kept him busy wiping out the
blood. As soon as he had the field reasonably clear he clamped the
vessel and ligated it and the whole procedure was entirely different
from that time on. There was no more bleeding and the operation
continued. He took out the partition between the two sinuses and
the floor of the sphenoidal sinus on the left side, as I understood it,
and one could well appreciate that this opening was then much larger
than would have been made by any other. procedure with which I
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was acquainted, and I am quite sure facilitated the drainage of that

cavity greatly. The patient certainly was in a most comfortable
mood and the whole procedure progressed in a most artistic manner.

DR. GORDON BERRY, Worcester, Mass.:
Dr. Sewall is to be complimented on the careful development of his

technic and on its clear presentation. I would like to ask him whether
he has devised any method whereby he can tie the sphenopalatine
artery as it crosses the face of the sphenoid without first dissecting
up the flap with the artery in it? The anatomical course of this artery
is fairly constant, but its exact operative locality is not easy to deter
mine. It is readily nicked in the making of such a flap and the con

sequent hemorrhage becomes embarrassing. A technic which could
tie the artery before cutting it would be a real help.

DR. LEON E. WHITE, Boston:
I was extremely interested in hearing Dr. Mosher's description of

Dr. Sewall's operation when he came back from San Francisco. I am
sure I should like to have seen it. I congratulate Dr. Sewall on the
beautiful slides he has shown. I have never been able to get x-ray

pictures that showed as well as his. The optic canal is rarely so small
that it requires opening. If you remove the focus of infection the
case usually recovers. I would like to try-out on the cadaver his
method of opening the canal.

DR. NORVAL H. PIERCE, Chicago, Ill.:
It has been suggested that one cause of danger has been in getting

the point of the needle into the lumen of the vessel so that the novocain
enters 'the circulation directly and in bulk. This may be avoided if,
after the needle has been placed in position, the barrel of the syringe is
removed from the needle to see whether blood will flow from the latter.
I always do this in tonsil operations and never had an accident. If
blood flows from the needle it signifies that the point is in a vessel.
If it does not the injection can be safely made.

DR. HARMON SMITH, New York City:
A number of years ago it was stated by Dr. Jonathan Wright that,

whenever all methods had been exhausted whereby entrance could be
, obtained into the nasal accessory sinuses, the specialist would then

direct his attention to treatment. It seems, however, that all methods
have not been exhausted as yet, although I had almost concluded
that we had reached the" omega" of operative interference before I
heard Dr. Sewall's paper.



DISCUSSION 225

.Before all meetings of specialists it is extremely unpopular to men

tion conservative treatment for the cure of sinusitis, and yet with
a relatively large number of sinus cases coming under my care it is
seldom that operative measures are necessary for their cure.

Some years ago I presented to the various societies a syringe known
as the" Harmon Smith Sinus Suction Syringe," which when employed
evacuates the contents of the sinuses and at the same time leaves
such medication within as the physician desires to employ. Since

using this syringe, and since packing the nasal cavities with some

colloidal-silver solution and leaving in situ at least a half hour, the
majority of my sinus cases have recovered without operation.

I am, however, deeply impressed by Dr. Sewall's technic and method
of approach, which I have never attempted, but which I think is a

very wonderful procedure. I would, at the same time, urge upon you
to attempt treatment in most cases before resorting to operative
measures.

CHAIRMAN MACKENTY: If there is no further discussion, I would
like to ask Dr. Sewall if the deep injection of novocain is dangerous
to the optic nerve.

DR. SEWALL (in closing) :

I would reply to Dr. Spencer's question that this operation offers

nothing new in the cure of extensive frontal-sinus disease. Where the
frontal sinus is very large and extends to the external angular process
of the frontal bone, even the Killian operation has difficulty in effect

ing drainage. Extensive frontal sinuses are helped toward cure by
theretraction of the skin covering their anterior walls. This principle
was advocated by Killian, and, while certainly sound from a surgical
standpoint, has formed the basis for a large part of the criticism

against this operation.. Where the frontal sinus is small and does not

extend above the brow, there is no such retraction, even from the most

radical Killian operation. However, in such cases the incision through
the brow is of no benefit, as all the surgical technic can be carried out

in the small incision advocated.
We have been fortunate enough to cure completely several cases of

extensive frontal-sinus infection, by this technic. The real criticism
of all the types of operation based upon Killian's principle is that the

opening into the frontal sinus tends to close up. This occurs because
the sacrifice of the bony parts at the inner angle of the orbit allows the
soft parts to be drawn toward the middle line.

15
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In reply to the kind remarks of Dr. Lynch, who has facetiously sug
gested that I made the sphenopalatine bleed so that I could demon
strate the feasibility of tying it, I can only say that I was glad when I
had a ligature around it.

In regard to the x-ray plates, Dr. Chamberlin and Dr. Newell, of
Stanford Hospital, are responsible for the excellence of the plates.
Their department adjoins my offices in the hospital, and I follow all

my cases with them and gain much by their discussion. The first

plate, showing the sinus full, is not after treatment, but is the sinus
filled with the original pus. Washing out the pus may show mucous

membrane thickening. It is difficult to distinguish between mucous

membrane thickening and pus.
Dr. White has given me much valuable information in regard to

anomalies of the optic foramen. He has done no end of work on the

subject and it has been a privilege to get his opinions. I became inter
ested when, in operating on the sphenoid, I found it was only a step
to the optic foramen. I present the work here merely as an anatomical

study.
In answer to Dr. Mackenty, I would say that it is a matter of very

considerable care not to put the needle into the optic nerve when mak

ing the injection. This point, however, offers no particular difficulty
and should never happen.

In reply to Dr. Pierce, with regard to putting so much anesthetic
fluid into the circulation: In the first place, only about 10 to 15 cc.

of a 1 per cent solution are used. This is much less than the amount

used by most of us in local tonsil work, and the chances are much

greater in tonsil injection of placing the fluid into the circulation. I
think his suggestion is an excellent one.

In replay to Dr. Smith's remarks, I have very much the same feeling
that he has. I read the first part of my paper for the sole p_urpose of

accentuating the idea that we do not operate. in this way until we

have given the cases thorough study. I do not believe an examination
of a nose lasting an hour or so, even if repeated several times, is ade

quate to determine the diagnosis of sinus disease or its significance,
except in the frank cases.

I watch these doubtful cases for months and collect the discharge
for months and sometimes for a year or more before deciding upon
the advisability of operation. The sinuses are a frequent focus of
infection. These patients, with serious conditions elsewhere, are sent

to us by the internist to clean up. Since employing the above
described technic, I must say that my patients are not all pus-free,
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or at least discharge-free, but they are far better than cases I have
had before, and I do not fear, as some have written, of turning a bad
nose into a worse nose.

Here are some instruments that I have adopted for use in the
external frontal-ethmoidectomy. They are manufactured by Riggs
Optical Company, of San Francisco:

A new form of retractor, giving a more comfortable position for the

holding hand.
Hooked ligature carriers, for passing the tie about the ethmoid

arteries.
A special hollow ligature carrier. The eyed tie-carrier is fastened

to a wire that passes through the tubular hook to the handle. This
wire can be pushed forward at the handle of the instrument, thus

carrying the ligature forward, where it can be more easily hooked up
by the operator. A small hook, used for picking up the ligature-from
the carriers in the depth.

Three sharp-pointed ligature carriers of different curves, for passing
ligatures about the sphenopalatine artery.

Tubular type of ligature carrier, for projecting ligature by means of
movable eye.

Ringed tyer, for passing knot down into depth and tying.
Lang chisel, for working at sphenoid depth.



PERIDACRYOCYSTITIS AND PERIOSTEOMYELITIS OF
THE SUPERIOR MAXILLA FOLLOWING OPERATIONS

ON THE MAXILLARY SINUS

REPORT OF FOUR CASES *

HAROLD 1. LILLIE, M.D.

PERIOSTEOMYELITIS of the cranial bones, due to disease of the

paranasal sinuses or following operations on the paranasal sinuses,
is a serious complication. The mortality in reported cases has
been very high, particularly so in the diffuse or spreading type
of the disease. McKenzie classified osteomyelitis of the cranial
bones into: (1) Localized osteomyelitis, which has no tendency
to spread and heals after the primary disease is removed; (2)
diffuse or spreading osteomyelitis, which has a tendency to pro

gress in spite of all procedure. The latter is further divided into
a spontaneous type, appearing to come from the sinus which has
not been operated upon, and a postoperative type, occurring after
an operation on the frontal sinus. He felt that the maxillary
sinus was rarely the site of origin, because of the denser structure

of the superior maxillary bone. In 1924 I reported 2 cases of
diffuse osteomyelitis of the cranial bones which followed operations
on the maxillary sinuses. It was suggested that, although the

prognosis must be looked on as very grave, there must be a stage
in which it is possible to control the disease. The cases herein

-

reported may possibly be classified as localized postoperative
periosteomyelitis, except that in 1 case the infection extended to

the meninges and caused death.
MATERIAL. Four cases have been observed in which peri

osteomyelitis of the superior maxilla occurred after an intranasal

* Section on Otolaryngology and Rhinology, Mayo Clinic, Rochester,
Minn.
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operation on the maxillary sinus. Three occurred in our own

practice and 1 was referred after the development of the com

plication. In 1 case in the previous report a lesion which was

looked on as a dacryocystitis developed before the disease had
involved other cranial bones.

In the present cases the symptoms and signs were those of

dacryocystitis, except that there was no pus in the sac early in
the course of the disease. The initial symptom was severe pain
and tenderness over the superior maxilla with nothing to be
found to account for it. Convalescence had been very satisfac

tory for many days. Between twenty-four and sixty hours after
the onset of the pain, redness and swelling were noticed in the

region of the lacrymal sac. There was no purulent secretion in
the sac. The swelling progressed and extended to the zygoma
and the eye closed because of the swelling of the lids. Chemosis
of the conjunctiva was not marked. Febrile reaction was present,
but not unusually marked. The course of the disease was similar
to that of periosteomyelitis or cellulitis elsewhere in the body.
Hot packs were used until localization of the suppurative process
took place, at which time ample drainage was afforded. The
convalescence was protracted.

CASE I.-A young man, aged twenty-one years, presented himself
at the Clinic in March, 1924, complaining of purulent discharge from
the nose and tenderness on pressure over the frontal sinuses, The
trouble had been present for several years, during which time many
intranasal operations had been performed for sinusitis.

Examination revealed considerable purulent discharge in both
middle meatuses and evidence of operative defect of the turbinate
bones, and maxillary, ethmoid and frontal sinuses. Definite clinical
evidence of paranasal sinusitis was present. Under local anesthesia
an intranasal operation was performed. Because of the previous
operative interference the landmarks were greatly disturbed and the
operation was more difficult. It was found necessary to operate on

the ethmoid labyrinth, to enlarge the nasofrontal ducts and to estab
lish a naso-antral window into each maxillary sinus, upon which
previous alveolar operations had been performed elsewhere. The naso

antral window was difficult to make because of the thickness of the
lateral wall.
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The immediate convalescence was uneventful and the nose appeared
to be in very good condition. Ten days later the patient complained
of pain and tenderness over the right superior maxillary bone. He
said that it felt full. Nothing could be made out from the examina
tion. There was a slight fever and considerable malaise. Two days
later, redness and swelling in the region of the lacrimal sac was noticed.
The patient was sent to the hospital. Although a drop of pus could
be seen presenting at the lower end of the nasolacrimal duct, there was

no pus within the lacrimal apparatus. A small probe could be passed
upward along the duct underneath the periosteum. The hospital
course was not particularly satisfactory, as the disease process did
not localize well under hot dressings and drainage was instituted too

early. Medical diathermy was used for a period of a few weeks on

alternate days. The swelling became less and the patient felt much
better, but there was little real improvement. From time to time

purulent secretion was encountered in the lacrimal sac. The improve
ment was gradual but not complete. The patient was at this time
referred to a rhinologist at the medical school which he was entering.
Sequestration of bone was expected and did appear afterward. I was

informed that resolution did not take place until the sequestrum was

removed and the lacrimal sac excised.

CASE II.-A woman, aged thirty-eight years, presented herself at

the Clinic August, 1924. The general examination showed an adeno
matous goiter without hyperthyroidism, chronic suppurative paranasal
sinusitis, bronchiectasis and a severe grade of chronic constipation.
The sinusitis and bronchiectasis dated from childhood. The risk of

surgical interference was looked on as very high. In fact, the patient
had been a chronic invalid all her life.

Thyroidectomy was performed under local anesthesia; the patient's
convalescence was satisfactory, although not as uneventful as usual.
It was felt that the bronchiectasis, which was a very important factor
in her poor general condition, could be relieved considerably by treat
ment of the paranasal sinusitis. Operation was performed under local
anesthesia. Considering the poor general condition of the patient,
nothing unusual occurred during the immediate convalescence.

Three weeks following operation, severe pain of the left upper jaw
was complained of, but nothing could be found to account for it.
She was sent to a hospital immediately. Within three days, redness
and swelling over the left superior maxillary region took place, begin
ning in the vicinity of the inner canthus. Under hot dressings the
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suppurative process localized and wide-open drainage was established.
The suppuration seemed to be abating, when suddenly, on the forty
fifth day following the intranasal operation, definite signs of meningitis
appeared. Death occurred on the forty-eighth day after the intra
nasal operation. Necropsy revealed pachymeningitis and localized

purulent left leptomeningitis, chronic diffuse nephritis with hydro
nephrosis and chronic bronchiectasis with chronic pneumonitis.

CASE III.-A man, aged thirty-eight years, came to the Clinic,
March, 1925, complaining of purulent nasal discharge of four years'
duration. Examination revealed multiple suppurative sinusitis on

both sides. After a period of observation it was decided that the
frontal and maxillary sinuses were involved; an intranasal operation
was performed. The immediate convalescence was uneventful.
Nineteen days later the patient complained of very severe pain over

the right upper jaw in the region of the lacrimal sac. The patient was

immediately sent to a hospital. Within twenty-four hours, swelling
and brawny induration developed, extending well outside the zygoma
and down to the lip. The eye was closed because of the swelling of the
lid. Localization of the suppurative process took place over the supe
rior maxillary bone within six days, at which time wide open drainage
was afforded down to the bone. At no time was there pus in the
lacrimal sac. Drainage was continued only until the disease was

apparently controlled and secondary drainage became necessary.
The patient then gradually improved and was discharged after a

period of six weeks. He has been heard from at intervals and remains
in good health.

CASE IV.-A young man, aged twenty years, presented himself at

the Clinic in January, 1926, because of swelling over the left side of the
face which had appeared one week after an intranasal operation, per
formed elsewhere. Examination of the nose revealed polyps and pus
in the left middle meatus, and a patent naso-antral window was present.
Pus was draining from several operative fistulas over the region of the

superior maxilla. There were polypoid tags and purulent secretion
in the right middle meatus and a patent naso-antral window. Ample
drainage of the periosteomyelitis was established and bare roughened
bone was encountered. It is probable that a sequestrum will form, but
there is no evidence of it at present. The patient was dismissed

recently and is to return for observation at intervals.
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DISCUSSION. On close inspection pus was found draining into
the nose at the point of emptying of the nasolacrimal duct in the
first patient. The symptoms and signs were those of dacryo
cystitis, but, since no pus could be found in the lacrimal sac, it
was felt that the process was a peridacryocystitis. It is possible
that the infection extended upward from the nose along the naso

lacrimal duct. The nasolacrimal duct varies in its course and

may be injured when the naso-antral wall is removed. The inci
dence of the complication is not great, but it is serious enough to

warrant avoiding injury to the nasolacrimal duct if possible, when

previous operations have been performed on the maxillary sinus.
When the turbinate bone has been previously removed probing
the nasolacrimal duct to show the position of the outlet might
obviate injury and extension of infection along its course. It
would be better still, not to remove the inferior turbinate bone in

operations on the maxillary sinus. Instead, the turbinate bone

may be lifted away from the lateral wall temporarily, without

disturbing its membranous attachments; it will again assume its
normal position. In my opinion the removal of the naso-antral
wall to the floor, rather than toward the turbinate attachment,
is the more satisfactory procedure in any operation on the maxillary
smus.

Subsequently, at intervals purulent secretion was found in the
lacrimal sac, but this did not occur daily or regularly, although
late in the course of the disease} in the first case, dacryocystitis.
developed and the sac was removed. In the third and fourth
cases dacryocystitis did not develop.

.

Medical diathermy was used in the first case and, subjectively,
the patient was improved, but sequestration of bone afterward

developed. This particular patient had had many previous
operations on the paranasal sinuses without favorable effect.

Although sequestration of bone developed in the only case in
which medical diathermy was used, it is not 'felt that any con

clusion may be drawn from this observation.
In the second case the poor general physical condition of the

patient had much to do with the unfortunate outcome. It was an

instance of one's sympathy overcoming one's better surgical judg
ment. Hot, wet packs seemed to give the best results as far as.
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localization of the suppurative process and comfort of the patient
were concerned. Surgical drainage of the suppurative process
was relied on and an incision of the lacrimal sac was avoided.

There is a great tendency to establish drainage too early. In
the last 2 cases drainage was not instituted until the suppurative·
process had definitely localized, and it seemed that the effect was

definitely better for the delay.' It is best to continue drainage
beyond the time when the natural tendency for closure is mani

fested, as was shown in the third case, in which secondary drainage
became necessary after the disease was apparently controlled.

SUMMARY. Four cases have been observed in which peri
osteomyelitis of the superior maxilla took place after intranasal
operations had been performed on the maxillary sinus. The
initial symptom was severe pain with nothing to account for it.

Swelling and redness, starting in the region of the lacrimal sac,
followed. Since definite dacryocystitis could not be demon
strated, it was felt that the condition was a peridacryocystitis from
extension of infection along the course of the nasolacrimal duct.
The nasolacrimal duct may have been injured at the time of"

operation. One patient in very poor general physical condition
died from meningitis. In the only case in which medical diathermy
was used sequestration of bone ensued and it was necessary to

remove the sequestrum. No conclusion is drawn from this
observation. In 1 case the lacrimal sac was removed late in the
course of the disease. The management of the disease was the
same as that of periosteomyelitis in general. Surgical drainage of"
the suppurative process was relied upon to control the disease.

DISCUSSION

DR. THOMAS E. CARMODY, Denver, Colo.:

� think these cases are more frequently seen than we formerly
thought. I have seen three cases of this kind in the last few years,
and two cases of osteomyelitis of the frontals in which the maxillary
sinus as well as the frontal was involved. I saw a case in consulta
tion before leaving home exactly like Dr. Lillie's case. 'The pain had
been so severe for two or three weeks that morphine did not control it.
Most of the pain was over the nasal process of the superior maxilla.
The maxillary sinus and both frontal sinuses were dark on x-ray and



234 PERIDACRYOCYSTITIS AND PERIOSTEOMYELITIS

the ethmoids were very much involved. I recommended in this case

the opening of the sinuses, not radical operation, but opening for

drainage. The ethmoid was opened and I saw the case two weeks
later and the condition was about the same. Frontal sinuses were

draining a great deal of pus. This boy was operated on by a general
surgeon and died of meningitis. The pus in the nose was coming
down the nasal duct and there was pus in all the sinuses. This

apparently was an entirely acute condition.
I saw another case which had had nasal polypi for years, had been

operated on a number of times, intranasals, and had been given radium
treatment. He was referred by another rhinologist, and I opened
the sinus externally as well as internally. These openings were made
for drainage, because of the intense pain, and pus evacuated under

pressure. The osteomyelitis continued. This was treated with medi
cal diathermy. I cannot recall how many treatments at the present
time, but the patient died of meningitis. A subsequent operation
was performed in an effort to remove the bone, but apparently we

hastened the end.

DR. LEE W. DEAN, Iowa City, Iowa:
The lacrimal or nasolacrimal duct normally opens high up in the

inferior meatus directly under the inferior turbinate or low down.
The lower the opening is, the more marked is the valvelike structure

closing the opening and the more marked is the nipple in which the
duct ends. As a matter of fact, when it opens just beneath the
inferior turbinate, the nasal orifice is funnel-shaped and very wide.
I have suspected that, as a rule, in my operations on the maxillary
sinus I have injured the duct. The lower the opening the more certain
is the duct to be injured. Cutting the duct low down probably makes
the opening into the nose wider and more like the opening when it is
located high up. Perhaps cutting the duct makes it a better drainage
tube than when it opened normally through the valv'elike orifice.

DR. PERRY G. GOLDSMITH, Toronto, Canada:
I think it is not a question of injuring the duct. Nature has a

valve there; if the valve is destroyed the infection spreads more easily.

DR. LILLIE (in closing) :

The only one point I wish to make is that I felt that the infection
extended up around the duct and not through the duct, and that in
these cases that we have previously operated on it might be an advan

tage to locate the opening of the duct before one proceeded with the

operative procedure,



AN ANALYSIS OF THIRTY CASES OF CARCINOMA OF
THE LARYNX AND LARYNGOPHARYNX TREATED

WITH RADIUM

CHARLES J. IMPERATORI, M.D.

DURING the last three years 53 patients with carcinoma of the

larynx and laryngopharynx have been diagnosed and treated
at the Bronchoscopic Clinic of the Manhattan Eye, Ear- and
Throat Hospital. Of these patients 30 have been under con

tinuous observation. The remaining 23, after having been diag
nosed as patients with carcinoma of the larynx and laryngo
pharynx, received from one to two treatments with radium but
were then completely lost trace of, so that this report must

necessarily deal with but 30 case reports.
The radium dosage was regulated and controlled by Dr. Robin

son, who is in charge of the radium at the Manhattan Eye, Ear
and Throat Hospital. In all the patients treated, when the
radium was applied internally, it was done by using the element
in 5-mg. to lO-mg. platinum needles. When the radium was

applied externally it was done by the block method.
Most of the patients were far advanced in the disease when

first seen. Some had refused operation at the hands of the men

in the nose and throat clinics and others were so far advanced
that operative measures would have been futile. With but few

exceptions the type of growth was extrinsic," and if operative
methods had been practised a laryngectomy-plus type of operation
would have been necessary.

Of course, in such advanced types of cases, radium treatment

was primarily considered to be of low efficiency.
A condensed record of these cases is here submitted. The

following is the outline used in the collection of the data:
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Clinic No. Sex.
Habits (tobacco, alcohol).Name.

Age.
Family history.
Past history relating to the larynx.
Character of first symptom noted, particularly onset of hoarseness,.

dysphagia, cough or pain.
Date of first examination.

Physical examination: Teeth (pyorrhea, bad, fair, good, artificial).
Glands.

Pharynx.
Larynx (location of growth) : Intrinsic, extrinsic, anterior, posterior r

mid-portion.
Motility of cords.
General appearance of growth.

Biopsy report.
Method of application of radium.
Date of last examination and general description of growth.
Condition when last seen or heard from:

Cured.
Alive ..

Alive and apparently improving.
Alive, relieved by operation.
Dead.
Remarks.

CASE t (266329).-A. S., male, laborer, aged fifty-five years.
Tobacco, alcohol. Family history, negative. Hoarseness of six
months' duration.

Examination. July 17, 1923: Subglottic involvement extending
to the vallecula, and by way of the glosso-epiglottic fold; very hard in

consistency. Glands palpable. Teeth, pyorrhea. Chronic pharyn
gitis.

Biopsy. Squamous-cell epithelioma.
I

Radium. July 20, 1923: Four 10-mg. needles, four hours. April
4, 1924: Three 10-mg. needles, three hours.

Results. Improved for about six months. Died, June 18, 1924.

CASE II (268356).-R. M., male, driver, aged fifty years. Tobacco.
Family history, negative. Some dyspnea for past month.

Examination. July 20, 1923: Large mass covering introitus of

larynx attached to right aryepiglottic fold and large mass infiltrating
right pyriform fossa. Glands, right neck. Teeth, poor; many
decayed. Chronic pharyngitis.
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Biopsy. July 20,1923: Fibropolyps. September 14: Squamous
'cell carcinoma.

Radium. September 21, 1923: Four lO-mg. needles, four hours.
'October 5: Four lO-mg. needles, four hours. December 17: Four

10-mg. needles, four hours.
Results. Never any improvement. Died, May, 1924.

CASE III (284191).-N. H., male, cook, aged fifty-eight years.
'Tobacco, alcohol. Family history, negative.

Examination. November 25, 1923: Ulceration; infiltration of the

laryngeal surface of the epiglottis, with infiltration of the left ary
epiglottic fold; pain on swallowing; no voice changes for past four
:months. No glands palpable. Teeth good. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. November 26, 1923. Four 2-mg. needles in epiglottis

.and aryepiglottic fold, two hours. December 28: Two 5-mg. needles,
,two hours. October 11, 1924: Two 5-mg. needles, two hours.

Results. April 1, 1924: Complaining of pain in chest. Roent

genogram showed mass in left upper lobe, probably metastasis. It
was reported that he died, August 1, 1925.

CA.SE IV (293583).-G. G., male, aged seventy-four years. Tobacco,
'alcohol. Family history, negative.

Examination. January 7, 1924: Mass in left lateral wall of

pharynx, aryepiglottic fold and ventricular band and cord. Pain
and difficulty in swallowing for past two months. Glands palpable.
'Teeth extracted. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. January 22, 1924: Three lO-mg. needles, three hours.

March 7: Five lO-mg. needles, four hours. April 4 : Block 1050-mg.
bours. April 11: Block lO50-mg. hours.

Results. Unimproved. Died, June, 1924.

CASE V (306799).-H. G., male, aged sixtyyears, Tobacco, alco
bol. Family history, negative.

Examination. April 4, 1924: Large cauliflower-like mass in right
pyriform fossa extending to arytenoid. Difficulty in swallowing;
.slight amount of pain for past month. Glands palpable. Teeth,
'Very bad condition. Chronic pharyngitis.

Biopsy. Squamous-cell carcinoma.
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Radium. May 29, 1924: Block 960-mg. hours. June 6: Five

lO-mg. needles, three hours. July 11: Three 5-mg. needles, six
hours. September 12: Block 2160-mg. hours.

Results. Unimproved. Died late in October, 1924.

CASE VI (314201).-W. R., male, aged fifty years. Alcohol.

Family history, negative.
Examination. May 13, 1924: Infiltrating mass in the right side

or larynx, involving cord, ventricular band, arytenoid and aryepi
glottic fold. Voice has been hoarse for past four months; some

difficulty in swallowing. Glands palpable. Teeth, all in bad con

dition. Chronic pharyngitis.
Biopsy. Squamous-cell carcinoma.
Radium. May 16, 1924: Block 1600-mg. hours. June 20: Five

5-mg. needles, five hours. July 22: Three lO-mg. needles, six hours.
November 14: Two lO-mg. needles, six hours.

Results. Unimproved, November 14, 1924. Reported dead, July
18, 1925.

CASE VII (33778).-W. S.,. male, aged sixty-six years. Tobacco,.
alcohol. Family history, negative.

Examination. September 9, 1924: Swelling of left arytenoid,
small area in left pyriform fossa and lateral pharyngeal wall. Pain
in left ear, cough and some difficulty in swallowing for last three
weeks. Glands very large in left neck. Teeth, extracted. Chronic
pharyngitis.

.

Biopsy. Epithelioma.
Radium. September 11, 1924: Block 1500-mg. hours. Septem

ber 21: Block 2100-mg. hours. October 21: Three 10-mg. needles,
five hours. November 20: Block 1500-mg. hours. January 7,
1925: Block lO50-mg. hours. February 11: Block 3400-mg. hours.
March 18: Block 2000-mg. hours. April 1: Block 2000-mg. hours.
June 6: Block 4000-mg. hours.

Results. Last report, March 2, 1926, alive but very weak.

CASE VIII (344324).-P. K., male, aged fifty-eight years. Tobacco.
Family history, father died from cancer of throat.

Examination. January 7, 1924: Mass in both pyriform fossre.
Difficulty in swallowing. Glands palpable on both sides of neck.
Teeth, bad. Chronic pharyngitis.

Biopsy. Squamous-cell carcinoma.
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Radium. January 1, 1924: Three 5-mg. needles, three hours.

April 3: Four 5-mg. needles, four hours.
Results. February 6,1925: Some ulceration of growth; there had

not been enlargement in size of growth. January 18, 1926: Gener

ally about the same; patient had not experienced any further diffi
culty in swallowing and generally the appearance of the growth was

the same as on February 6, 1925.

CASE IX (347364).-P. R., male, aged forty-nine years. Tobacco.

Family history, negative.
Examination. December 4, 1924: Posterior wall of the pharynx

and the right arytenoid were infiltrated. Slight difficulty in swallow

ing. Glands just palpable. Teeth, not noted.

Biopsy. Carcinoma.
Radium. December 4, 1924: Block 3150-mg. hours. December 5:

Three lO-mg. needles, three hours.
Results. January 16,1925: Unimproved. Died, April 7, 1925.

CASE X (351217).-M. M., male, aged sixty-two years. Tobacco,
alcohol. Family history, negative.

Examination. February 20, 1925: General infiltration of the right
pyriform fossa and right arytenoid. Some difficulty in swallowing
and some hoarseness. Glands palpable in the right neck. Teeth,
not noted. Pharynx, negative.

Biopsy. Carcinoma.
Radium. March 11, 1925: Block 4000-mg. hours. April 15:

Block 1000-mg. hours. June 10: Block 3200-mg. hours.
Results. No improvemerit. Died, July 4, 1925.

CASE XI (354533).-E. E., male, aged forty-nine years. Tobacco,
alcohol. Family history, negative.

Examination. January 21, 1925: Mass infiltration of left cord,
ventricular band, arytenoid and left lateral pharyngeal wall and

epiglottis. Hoarseness, difficulty in swallowing and pain. Glands,
large mass in left neck. Teeth, poor condition. Chronic pharyngitis.

Biopsy. Squamous-cell carcinoma.
Radium. January 30, 1925: Block 4000-mg. hours. February 6:

Block 4000-mg. hours. March 6: Block 2000-mg. hours.
Results. Gastrostomy done, June, 1925. Died, August 10, 1925.

CASE XII (353514).-J. O'M., male, aged sixty-nine years. Alco
hol, tobacco. Family history, negative.
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Examination. January 19, 1925: Involvement of the left cord
and ventricular band. Hoarseness. Glands not palpable. Teeth,
bad. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. June 29,1925: Block 1600-mg. hours. July 27: Block

2700-mg. hours.
Results. Thyrotomy done, January 30, 1925. Last report:

Patient in very poor condition, with general involvement of larynx·
and laryngopharynx.

CASE XIII (349800).-D. S. male, aged thirty-five years. Tobacco.

Family history, negative. Had a cyst of the epiglottis removed about
six months previously.

Examination. Cystic involvement of epiglottis and aryepiglottic
fold. Some difficulty in swallowing. Glands not palpable. Teeth,
not noted. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma: Wassermann, 2+.
Radium. June 15, 1925: Block 2940-mg. hours.
Results. Last report: Patient alive with no further. involvement.

Condition about the same as when radium was applied.

CASE XIV (233955).-J. S., male, aged fifty-three years. Tobacco.

Family history, negative.
Examination. January 31, 1923: Laryngeal surface of epiglottis

and left arytenoid were infiltrated with cauliflower-like growth.
Hoarseneeecough, difficulty in swallowing. Glands palpable. Teeth,
bad condition. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. February 6, 1923: Three 10-mg. needles, four hours.

, March 9: Four 10-mg. needles, four hours.
Result. Patient died, October, 1924.

CASE XV (196195).-J. S., male, letter-carrier, aged seventy-four
years. Alcohol, tobacco. Family history, negative.

Examination. April 4, 1923: Growth located on anterior portion
of left cord, about t ern. in diameter. Hoarseness. Glands not

palpable. Teeth, artificial. Slight degree of pharyngitis.
Biopsy. Basal-cell epithelioma.
Radium. April 11, 1'924: Three 5-mg. needles, two hours.
Examination. Immediately following the biopsy showed that the

growth seemed to be totally removed. Subsequent examination
showed no rec�rrence and the patient appears to have been cured, the
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last examination having been a few weeks before this article was

written.
Result. Hoarseness had disappeared entirely.

CASE XVI (59).-F. H., male, aged sixty-five years. Alcohol,
tobacco. Family history, negative.

Examination. June 22, 1923: Large cauliflower mass on the left
cord. Hoarseness. Glands palpable. Teeth, all in poor condition.
'Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. June 29,1923: Five lO-mg. needles, four hours. August

17: Three lO-mg. needles, four hours.
, Results. On August 19, 1923, it was necessary to do a tracheotomy.
.Patient died, September 9, 1923.

CASE XVII (247356).-P. D., male, aged fifty-four years. Tobacco,
.alcohol, Family history, negative.

Examination. June 29, 1923: General infiltration of the upper
.part of the larynx; with ulceration of the left cord and arytenoid.
Hoarseness and some difficulty in breathing. Glands palpable.
'Teeth, bad condition. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. June 29, 1923: Block 700-mg. hours. October 29:

.Block 1400-mg. hours.
Results. There appeared to be some slight improvement for three

months. Patient died from hemorrhage, December 15, 1923.

CASE XVIII (217838).-C. H., male, aged sixty-four years. Alco
'hol, tobacco-neither. Family history, negative.

Examination. July 13, 1923: Fixation of left cord with infiltra
tion. Ulceration posteriorly. Hoarseness. Glands, none. Teeth,
.artificial. Pharynx, negative.

Biopsy. Squamous-cell epithelioma.
Radium. July 20, 1923: Three 10-mg. needles, four hours.
No further treatment.

Result. Patient died, December 19, 1923, from strangulation.

CASE XIX (348934).-P. K., male, aged sixty years. Tobacco,
: alcohol. Family history negative.

Examination. July 23, 1925: General infiltration of the introitus
-of the larynx, necessitating immediate tracheotomy. Glands palp
.able. Teeth, artificial. Chronic pharyngitis.

16
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Biopsy. Squamous-cell epithelioma.
Radium. Four block applications, each 4000-mg. hours.
Results. October 20., 1925: Patient still alive but very weak,

No further report obtainable.

CASE XX (384641).-C. R., female, aged forty years. Family
history, negative.

Examination. August 10, 1925. General infiltration of upper'
part of larynx and epiglottis. Difficulty in breathing and swallowing.
Hoarseness. Glands palpable. Teeth, bad condition. Chronic

pharyngitis.
Biopsy. Squamous-cell epithelioma.
Radium. August 27, 1925: Block 4000-mg. hours. September'

25: Block 4000-mg. hours. October 14: Block 4000-mg. hours.
November 23: Block 4000-mg. hours.

Results. Tracheotomy done, December 15, 1925. Patient stilll
alive, but in very poor condition.

CASE XXI (384677).-D. N., male, aged sixty years. Tobacco,.
alcohol-none. Family history, negative.

Examination. August 10, 1925: Right cord and right arytenoid'
indurated with extensive infiltration. Hoarseness. Glands not pal-- '

pable. Teeth, bad condition. Chronic pharyngitis.
Biopsy. Squamous-cell epithelioma.
Radium. August 17, 1925: Three 1O-mg. needles, four hours.

September 20: Four 10-mg. needles, four hours.
Results. No improvement. Patient had laryngectomy done at

another hospital.

CASE XXII (389882).-C. M., male, aged thirty-five years. No·
alcohol; tobacco. Family history, negative.

Examination. August 12, 1925: Left cord and arytenoid infil-
trated, with ulceration at posterior end of cord. Hoarseness and
some difficulty in swallowing. Glands not palpable. Teeth, arti
ficial. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. September 2, 1925: Block 4000-mg. hours. October 5:

Block 4000-mg. hours.
Results. Because of'marked and severe reaction, a laryngectomy

was done within a week. Patient is still alive.



IMPERATORI: CARCINOMA TREATED WITH RADIUM 243

CASE XXIII (301700).-C. P., male, aged seventy-one years.
Tobacco; no alcohol. Family history, negative.

Examination. November 2, 1925: General fusiform swelling of
the left cord and ventricular band. Hoarseness. Glands not palp
able. Teeth, very poor condition. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. July 15, 1925: Block 3600-mg. hours. August 12:

Block 5040-mg. hours. September 9: Block 5400-mg. hours.
October 22: Block 4500-mg. hours.- December 6: Block 3600-mg.
hours.

Result. Patient died, January 7, 1926.

CASE XXIV (401166).-C. C., male, clerk, aged fifty-eight years.
Tobacco, alcohol. Family history, negative.

Examination. October 11, 1925: General infiltration of the left
side of the larynx and pyriform fossse, with several large ulcerating
areas. Hoarseness. Difficulty in swallowing. Pain in left ear.

Glands palpable. Teeth, poor condition. Chronic pharyngitis.
Biopsy. Squamous-cell epithelioma.
Radium. October 20, 1925: Five 10-mg. needles, four hours.
Result. Patient died from toxemia within four days.

CASE XXV (401811).-M. H., female, aged fifty-two years. Family
history, negative.

Examination. October 23, 1925: Mass, irregular in outline, on

the posterior pharyngeal wall, extending down in the left pyriform
fossa. Difficulty in swallowing. Pain in left ear. Glands palp
able. Teeth, bad. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. November 27, 1925: Five 1O-mg. needles, four hours.

December 10: Five 1O-mg. needles, four hours.
Results. Gastrostomy done, December 19, 1925. Patient' died,

March, 1926.

CASE XXVI (403508).-L. M., male, aged fifty-two years. No
alcohol; tobacco. Family history, negative.

Examination.-November 15,-1925: Infiltration and ulceration of
the left side of the epiglottis and aryepiglottic fold. Difficulty in

swallowing. Pain in left ear and face. Glands not palpable.. Teeth,
bad. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
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Radium. December 9, 1925: Block 4000-mg. hours. December
19: Block 4000-mg. hours.

Result. Reported one month' before this article was written.

Swallowing becoming more difficult.

CASE XXVII (359817).-J. I., male, aged fifty-two years. No

alcohol; tobacco. Family history, negative.
Examination. November 22, .1925: Infiltration and ulceration of

the right side of the larynx and epiglottis. Difficulty in swallowing.
Hoarseness. Glands palpable. Teeth, bad. Chornic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. December 1, 1925: Block 4000-mg. hours. January 3,

1926: Block 4000-mg. hours.
Results. Patient feels better, can swallow better and generally

appears to be improved. Mass in larynx and epiglottis does not

seem to have increased in size.
.

CASE XXVIII (314201).-A. B., male, aged fifty years. Tobacco,
alcohol. Family history, negative.

Examination. April 3, 1924: Infiltration and ulceration of the
epiglottis. Difficulty in swallowing. Pain in both ears. Glands
palpable. Teeth, bad. Chronic pharyngitis.

Biopsy. Squamous-cell epithelioma.
Radium. April 10, 1925: Two lO-mg. needles, four hours. June

18: Block 900-mg. hours. July 15: Two 10-mg. needles, four hours.
Result. March 15, 1926: Unimproved. Reported by letter.

CASE XXIX (368067).-J. R., male, tailor, aged fifty-eight years.
Tobacco, alcohol-none.. Family history, negative.

Examination. May 11, 1925: On the anterior two-thirds of both
cords there was an irregular whitish growth that was diagnosed as

precancerous. Hoarseness. Glands not palpable. Teeth, artificial.
Chronic pharyngitis.

Biopsy. NIay 11, 1925: Keratosis. January 12, 1926: Squa
mous-cell epithelioma.

Radium. May -19, 1925: Block 2800-mg. hours. August 18:
Block 2100-mg. hours. September 25: Three Ifl-mg. needles, two

hours.
Results. Growth remained the same up to January, 1926, when

laryngectomy was urged but refu�ed. At present the patient is
being treated with high voltage and x-ray by Dr. F. C. Wood. There
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seems to be a decided decrease in the .size of the growth since this
treatment started.

CASE XXX (274421).-A. R., male, tailor, aged sixty years. No

alcohol; tobacco. Family history, negative.
Examination. June 11, 1925: Large ulcerating mass on the right

of the larynx at site of cord and ventricle and ventricular band.
Hoarseness. Pain. Glands palpable. Teeth, bad. Chronic pharyn
gitis.

Biopsy. Squamous-cell epithelioma.
Radium. June 15, 1925: Block 2800-mg. hours.
Results. Because of increasing obstruction the patient consented

to a thyrotomy. Considerable necrosis of cartilage encountered by
the operator, Dr. Faulkner. The patient is alive.

SUMMARY. Sex. Males, 28; females, 2.

Age. Ranged from thirty-five to seventy-four years.

Occupation. Not sufficient data could be obtained to be of

any value in this report.
Family History. Data not sufficient to be conclusive. There

was one patient (Case VIII) who recalled that his father died of
cancer of the throat.

Past History. Of negative importance as regards symptoms
referable to the larynx. There was one patient who had a cyst
of the epiglottis removed six months previously (Case XIII).

First Symptoms Noted by Patients. Hoarseness, 18; dysphagia,
18; pain, 8; dyspnea, 3.

Glands. Positive evidence of enlargement in 23 patients.. Not

palpable in 7 patients.
Teeth. Good, 1; artificial, 9; bad, 18; not noted, 2.

Pharynx. Negative, 4; chronic pharyngitis, 26.

Biopsy. There were 30 reports, and 29 of these were squamous
cell epithelioma and 1 basal-cell epithelioma (Case XV).

Radium. The number of applications in each patient ranged
from 1 to 9, the average being between 2 and 3. There were 49
block and 31 needling applications given. The usual happening
following the use of radium was that there occurred more or less
of an edema of the whole growth. This usually subsided within
a week or so. This was

_ particularly noted when needles were
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used. The wound of entrance of the needle occasionally showed
as an edematous spot. One patient developed an acute toxemia

. following the application of the radium and died within four

days. Another developed a milder degree of toxemia, on whom a

laryngectomy was done. This patient is still alive. The longest
period of observation was three years (Case XV).

The present status of the cases is as follows: Cured, 1 (Case
XV). This was a basal-cell epithelioma, and, as stated elsewhere,
it has been felt that the cure was effected at the time the biopsy
was done, although it is very possible that the few cancer ele
ments at the base of the growth were destroyed by the use of
radium. Three 5-mg. needles were inserted for two hours into the
outer border of the cord. This patient is now seventy-seven years
of age and his vocal cord shows no evidence of the site of the

growth or any loss of motility. He has a very good voice.

Alive, 9 (Cases VII, VIII, XII, XIII, XIX, XXI, XXVI,
XXVII, XXVIII). These patients are alive but very weak and

enduring all the tortures and sufferings that only a patient with
cancer of the throat has during the last few months of life.

Alive and apparently improving, 1 (Case XXIX). This patient
neither smoked nor drank. A diagnosis of a precancerous growth
was made over a year previous to the report of a squamous-cell
epithelioma obtained January, 1926. Radium was applied as

noted; but it seemed that the growth was enlarging,so that a laryn
gectomy was urged, but the patient positively refused any operative
measures.' He was then referred for high voltage x-ray treatment,
and after 20 treatments there is a decided decrease in the size of
the growth.

Alive: Tracheotomy, i (Case XX).
Alive: Thyrotomy, 1 (Case XXX).
Alive: Laryngectomy, 1 (Case XXI).
These require hardly any comment, excepting to say that the

last 2 patients (whose histories were detailed in Case Reports
XXX and XXI) are alive because of these operations. In Case
XXX there was considerable sloughing following the application
of the radium, and in Case XXI � moderate degree of toxemia.

Dead, 16 cases (Cases I, II, III, IV, V, VI, IX, X, XI, XIV,
'XVI, XVII, XVIII, XXIII, XXIV, XXV).
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CONCLUSION. The cure of cancer of the throat, in all but

exceptional cases, would not seem to be attained through the use

of radium.

[Acknowledgement and thanks are hereby made for the able assistance
rendered by my associates, Drs. David Jones, Saul Knopf, John Lore and
Arthur Wilson, and especially to Dr. Jones for the collection of the data
embodied in this report.]

DISCUSSION

DR. HARMON SMITH, New York City:
Personally I believe that the reports of cures of cancer by radium

are those which bear a striking similarity to No. 15 as reported by
Dr. Imperatori, where the tumor is of a low-grade malignancy.

I have sent in past years a number of cancer cases to Dr. Janeway,
and after his death to Dr. Quick, of the General Memorial Hospital
in New York, where they possess the greatest amount (and strongest)
radium in America, but no cases in my recollection were ever cured.
Some cases have manifested a retrogression, but even in these instances

they may have been of a simpler type than those who went on pro

gressively to their end.
Two cases, however, both of whom were under treatment by each

of these gentlemen, did well for a time: one, a woman, who lived
eleven years after treatment for epithelioma of the larynx, and the

other, a man, who lived fifteen years and who is now living and a

judge in one of the courts in Trinidad, B. W. 1. The patient in each
case refused operation. I think that Dr. Mackenty saw both of
these cases. Biopsy demonstrated squamous-celled epithelioma in
each case. Before the woman died she suffered considerably from

slough, which took place incident to the application of radium. I
saw the judge last summer at the General Memorial Hospital, where
he went for treatment by Dr. Quick. He was in a terrible condition
and it was necessary to do a tracheotomy in order that he might
breathe. Before he left, however, the tube was removed and he
went away in very much better shape than on his arrival.

As I have so frequently stated, no microscope or eye has yet been
able to determine the grade of malignancy, so that any conclusions
relative to the results are indeterminable.

Superficial epithelioma, particularly of the lip or scalp, can be cured
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by radium; but I think that when the larynx is involved, either intrinsi

cally or extrinsically, the knife is the only method that will insure the

safety of the patient.
I have often taken issue with Dr. Mackenty relative to biopsy for

this reason, that while he, with unusual experience in the diagnosis
of cancer, might reasonably operate without any further definite evi

dence, the majority of us, and those who live away from the greater
clinical centers, have no such opportunity for perfecting ourselves in
clinical diagnosis. Hence we should never perform any operation
without having first substantiated our clinical opinion by biopsy.

DR. EDWARD C. SEWALL, San Francisco, Calif.:
The question of the advisability of performing biopsy brings out

more or less the same opinion from all of us. It is to be avoided if

possible, but a diagnosis is of the utmost importance. Our chairman
has been particularly urgent about the necessity of following such a

biopsy by immediate operation. I wonder if an operation on the
next or following day is immediate enough to prevent spread of the

growth that may have been caused by biopsy?

CHAIRMAN MACKENTY:
I think that Dr. Imperatori has given us a valuable contribution

on the question of radium. He has given us this material carefully
worked out and it confirms what I have believed for a long time, that
radium is useless and extremely pernicious in the treatment of squa
mous-cell carcinoma. In a basal-cell carcinoma it may do some good.
No well-authenticated cures have been brought forth for squamous
cell" carcinoma. At least I have seen none. I have had three patients
with peculiar growths in the larynx on whom we did biopsies.. The

growths appeared and disappeared in different situations in the larynx,
gradually increasing during the time I observed them. After study
ing them for a while we had a biopsy done with a diagnosis of squa
mous-cell carcinoma by two great men. I did not operate. Gradu
ally these masses have disappeared from the larynx. One case

(observed for four years) still has a little mass left. The curious

thing about this case is he comes in one time with the growth on the'
left cord in front; the next time it had disappeared from the front of
the cord and reappears in the middle, etc. What was said to be
malignant has decreased materially in the years of observation.

'

It seems to me it is about time for radium to be questioned seriously
.in the treatment of cancer of the larynx. If the x-ray is not going to

help us, I think we are quite helpless except for surgery.
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In answer to Dr. Sewall's question, as to why we should hurry to

operate after a biopsy, I would say if you could do the operation
immediately it would be safer to do so. Time must be given to harden
the specimen and examine it. I do not believe that we should rely
on frozen specimens. It is better to wait for a perfect examination.
Of course, I have been more or less against biopsy if it could be avoided,
but I realize, unless a man has had an enormous amount of experience,
he is liable to make a mistake unless he uses biopsy. I think it is
better to operate as soon after biopsy as possible rather- than wait a

week or two. When a cancer is disturbed it tends to a rapid increase
in growth. I have seen a carcinoma double in size in two weeks after

being irritated. Therefore, why not operate as soon after the biopsy
as possible. It seems to me safer than waiting.

DR. DAVID H. JONES, New York City (by invitation):
There are three cases in Dr. Imperatori's group which are extremely

interesting. One case came to the hospital with symptoms of hoarse
ness and progressive loss of voice and with a lesion on the left cord.

Biopsy had been done by the indirect method and the patient was told
that he neither had syphilis, tuberculosis nor cancer. On biopsy by
the direct method the report returned squamous-cell epithelioma; a

thyrotomy was done and the left cord and growth removed, and since
then a fibrous band has formed at the site of the cord which resembles
the cord so closely that there has been considerable discussion as to

which cord was removed. There is now an enlargement of the right
cord which has some of the appearances of a new-growth, but as yet
it has not ulcerated.

The second case was carcinoma of the epiglottis, which was treated

by the insertion of radium needles, and those who have tried to trans

fix an epiglottis know the difficulty; this was overcome by the use of a

special needle-forceps.
The third case was keratosis of cord. (In looking up the literature

Logan Turner in his book reports three cases, and on search of the

Surgeon-General's Office at Washington can find no reference to this

condition.) When this patient came to the Manhattan Eye and Ear

Hospital the right cord appeared to be covered with minute whitish
areas resembling small pieces of moist white blotting paper stuck on

the cord. This gradually spread over the entire cord and five biopsies
were done before I received a report that it was a squamous-cell epithe
lioma. About one year after the same condition occurred on the left

cord, and on the first biopsy it was found to be a squamous-cell
epithelioma.



A GLOTTOMETER: A GRADUATED LARYNGEAL

MIRROR FOR MEASURING THE GLOTTIC

CHINK AND THE VARIATIONS IN

LARYNGEAL MOTILITY

GABRIEL TUCKER, M.D.

AND

EDMOND AUCOIN, M.D. (By Invitation)

IN the examination of the larynx it is in many instances desir
able to measure definitely the airway through the glottis and be
able to accurately record changes that may occur during the

repeated observations in the same case. We have found it par
ticularly desirable to make accurate records in cases of laryngeal
paralysis in our clinic, where Dr. Charles H. Frazier has done a

recurrent anastomosis. With the use of this mirror the changes
in motility of the arytenoids and the change in the size of the

glottic lumen can be accurately estimated. It is possible that
such an instrument has been devised before, but we have not

been able to find any record of it.
The instrument consists of a plane mirror, nonmagnifying, with

the baseline, just below the equator of the mirror, graduated in
2-mm. divisions, with a perpendicular line at right angles, grad
uated in 5-mm. divisions, that is parallel with the mirror handle,
and bisects the baseline. The graduations and markings are on

the posterior or silvered surface of the mirror.
In using the mirror, it is manipulated so that the baseline crosses

the posterior segment of the image of the glottis, the perpendicular
line extending upward to the image of the anterior commissure.
In this way, the width posteriorly, the length of the image of the

glottis and the extent of motility, of each arytenoid independently
observed with relation to the perpendicular line, which extends
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from the anterior commissure to the middle of the posterior com

missure of the mirror image, are readily determined.
We realize that this does not give an accurate measurement of

the actual size, but by using the same mirror in the same case at

different observations, It gives us a comparative measurement

sufficient for all practical purposes.

NOTE.-When the instrument was presented to the meeting of the American
Laryngological Society, Dr. H. S. Birkett loaned the authors a mirror that Sir
Felix Semon had devised. The mirror has one graduated line for measuring the
glottis, and it had been presented to Dr. H. S. Birkett twenty years ago. The
authors' instrument and Dr. Semon's mirror were both presented to the Society.



DISPLACEMENT IRRIGATION OF NASAL SINUSES:
A NEW PROCEDURE IN DIAGNOSIS AND

CONSERVATIVE TREATMENT

ARTHUR W. PROETZ, M.D.

THE procedure here presented is a simple method of introducing
fluids into the sphenoid and posterior ethmoid sinuses. Hereto-

FIG. 1.-0il introduced into nose, resting in nasal chamber. Suction has not

yet been applied. Note absence of oil in the sphenoid.

fore, the irrigation of these sinuses has been rendered difficult by
their' positions and the inaccessibility of their ostia. Only occa-
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sionally can the normal opening of the sphenoid be used for the
introduction of a cannula, while in the case of the posterior ethmoid'
cells it is practically impossible. Perforating the sinus walls
for the purpose of instilling fluids is dangerous, is not always

FIG. 2. - After application of intermittent suction. Oil is seen in sphenoid
and posterior ethmoid cells. A few scattered drops may be seen remaining
in the position seen in Fig. 5.

accurate and it produces inflammatory reactions which defeat
the essential purpose of the treatment.

1. The patient is placed in the supine position, with his head

projecting beyond the top of the treatment chair or table. The
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occipito-atloid joint is extended until the tip of the chin and the
'external auditory meatuses are in the same vertical plane. This
renders the sphenoid sinus, with its ostium upturned, the most

dependent structure in the nasal chamber. A V-shaped pocket

FIG. 3. - Erect position, showing the oil in the posterior ethmoid and sphenoid
cells.

thus occurs at the junction of the face of the sphenoid with the
cribriform plate of the ethmoid.

2. The fluid to be introduced is now allowed to flow into the
nostrils from a syringe and comes to rest in this pocket, submerging

- the ostia of the posterior sinuses. It does not enter the sinuses,



FIG. 4.-Diagram indicating the correct position of the head
for displacement irrigation. The parts immediately concerned
are heavily outlined.
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FIG. 5.-Second step. The introduction of fluid into the
nostril. It comes to rest in the nasal chamber, but does not

enter the sinuses.
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FIG. 6.-Third step. Intermittent suction is applied at
the nostril. Air bubbles are withdrawn from the cells, and
are replaced by drops of the overlying fluid. Sphenoid and
posterior ethmoid cells are shown filling separately.
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FIG. 7.-Patient returned to the upright position.
The fluid remains in the sinuses.

tv
01
O':l

"d
�
o
t:rj
�
N

t:1
>-;
o:
"d

�
o
t:rj
�
t:rj

�
>-;

�
�

�
>-;

o
Z

o
"=j

�
rn
>
t'

tr:

Z
C1
tu
t:rj
rn



PROETZ: DISPLACEMENT IRRIGATION OF NASAL SINUSES 257

as their ostia are of insufficient size to permit the escape of the
contained air.

3. Gentle suction (not more than 180 mm. mercury) is now

applied intermittently to one nostril, the other being closed, the

palate and tongue being held in the "K" position to seal the

pharynx. Any of the ordinary vacuum appliances will suit,
provided that the degree of tension can be controlled. When the
suction is first applied a bubble of air escapes from the sinus

through its upturned ostium. On releasing the suction this air
is replaced by a drop of the overlying fluid. The process is

repeated until the sinus is full; about a dozen alternations usually
suffice to accomplish this.

4. The patient is returned to the erect position, and the fluid
remains in situ for an indefinite period (eight hours to several days).

The low vacuum employed is insufficient to extract a bubble
of air from the middle ear, hence no displacement occurs, and
the nose may be filled with fluid without any danger of introducing
it into the middle ear by this method.

17



 



Memorials

� '.



JOHN EDWIN RHQDES, M.D.



JOHN EDWIN RHODES

1851-1925

DR. JOHN EDWIN RHODES was born in Bath, Ohio, February
12, 1851. He was the son of John and Rebecca Smith Rhodes,
his father being of German-Irish descent, his mother of American
Irish descent. Dr. Rhodes retained a vivid memory of the trains
of prairie schooners passing his father's store on their way to the
West. The tales of adventure, hardship and of fights with the
Indians, told by the men of these caravans, made a deep impres
sion upon his youthful mind. He attended the common schools
of South Bend, Indiana, of Belvidere, Ill., and of Webster City,
Iowa, and in Chicago a preparatory school for the University of

Chicago. From this latter institution, which he entered in 1870,
he graduated in 1876 with the degree of B.A. In 1879 he received
from it the degree of M.A.

While at college he worked his way by various chalice occupa
tions and graduated from the university in 1876 as the valedic
torian of his class. Thereafter he went to Sacramento, Calif.,
where he accepted a position in a bank which he filled for eight
years, prospering reasonably, but not satisfied with his occupation.
He had wished to enter a profession and had considered the min

istry, but finally determined upon medicine and returned to

Chicago to enter the Rush Medical College, from which he gradu
ated in 1886. Soon thereafter he became connected with the

teaching force of the college, as assistant in the department of
diseases of the throat, chest and nose, and about the same time
became associated in private practice with the late Dr. E. Fletcher

Ingals, with whom he continued as assistant and later as a partner,
for more than fifteen years, when he entered into independent
practice.

His connection with Rush Medical College continued until his

death, but his active teaching work ceased SIX or seven years
before, when he was made professor emeritus. He was the official

college historian for many years.

'
..



262 MEMORIALS

He assisted in the preparation of the manuscript for the earlier
editions of Dr. Ingals' Text-book on Diseases of the Throat, Chest
and Nose, and made occasional contributions to the field of laryn
gology. In 1890-1892, in collaboration with the late Dr. Norman

Bridge, he wrote a history of Rush Medical College. He was a

member of the Chicago Laryngological Society, of the Chicago
Medical Society, of the Illinois State Medical Society and the
American Medical Association. He was a member also of the

University and Quadrangle clubs of Chicago and of the College
fraternities, the Phi Beta Kappa, and of the medical fraternities,
the Nu Sigma Nu. His enthusiastic loyalty to the University of

Chicago was manifested by his faithful attendance at the com

petitive sports of all sorts' and at other college exercises. He was

of quiet, dignified demeanor, but of a most kindly nature which

inspired confidence and warm affection in all who knew him.

Among his patients were many of distinction.
Dr. Rhodes was connected with the Woman's Medical College

and with St. Mary of Nazareth's Hospital, with the Home for
Destitute Children, with the Cook County Hospital and with
others.

He was professor of diseases of the nose, throat and chest at

the Rush Medical College and taught these subjects and physical
diagnosis from 1886 until his retirement as emeritus professor.
He was also professor of physical diagnosis and clinical medicine
in the Woman's Medical College. He was admitted to Fellow

ship in the American Laryngological Association in 1897.
His philanthropic interests included those of his church, the

Red Cross, the Y. M. C. A. and all war measures. In politics he
was a Republican. He was married, July 12, 1877, to Miss Lulu

White, of Chicago. They have two children, a son and a daugh
ter. The son and son-in-law were in the U. S. Army during the
war.

He is survived by Mrs. Rhodes and by both of his children; John,
the son, is in business in Cedar Rapids, Iowa; while his daughter,
Margaret, is the wife of Professor Peattie, of the University of Ohio
at Columbus.

'

Dr. Rhodes died at his home in Chicago, September 2, 1925, of
pernicious anemia and angina pectoris.
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HENRI LUC

1855-1925

DR. HENRI Luc, born in 1855, died at his home in Paris, in

October, 1925. Of fine parentage and thorough early training,
his high personal character, wide intellectual attainment and
remarkable professional ability placed him in the front rank of
his European contemporaries. Early in his professional career

he devoted himself to laryngology, as then practised in France.
In 1887 he went to Vienna, where he studied the newer methods
which were attracting attention there; but while putting them
into practice in France, he modified them with special improve
ments of his own of marked originality. From that time he

began the study of the accessory nasal sinuses and attempted the
radical cure for their suppurations, a procedure rarely then ven

tured upon, originating the well-known "Ogston-Luc" for the
frontal sinus and the "Caldwell-Luc" for the maxillary sinus

operations.
In 1899, with Dr. Rualt, he founded the Archives intemationales

d'oto-rhino-laryngologie, a periodical in which appeared a large
number of his original articles and analyses and the most import
ant articles from foreign journals pertaining to the evolution of
his specialty. Among the most important work of this initial

period was his first article on the suppurations of the maxillary
antrum and a memoir on tracheal ozena, not previously described.

Dr. Luc was one of the oldest members of the French Society
of Oto-rhino-laryngologists, of which association he had been

president. He was a frequent attendant at the International
Medical Congresses and always a prominent figure on these occa

sions, the value of his scientific contributions, together with his

ability as a linguist enabling him to excel in both the professional
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work of the Congress and in its social aspects. Not only were

his remarks characterized by wit, learning .and tact, but, as he
was able to deliver them fluently in four different languages, they
appealed directly to all present.

Dr. Luc exemplified in many directions what may be accom
plished by the power of the will. The breadth of his education
was not attained without earnest, persistent study. With no

official encouragement, in a modest clinic, he created a real school
to which not only French students, but large numbers from
abroad, came for many years to learn under his competent instruc
tion and to complete their special education. His gift for instruc
tion was genuine and his courses were so clear that interest in
them never flagged. The treatise embodying his lectures met with
considerable success.

His colleagues and his friends valued even more than his scien
tific merit his great affability, the hearty welcome which colleagues
and students always received and the courtesy with which his
scientific discussions were carried on. To some he appeared
severe, but this very severity he imposed upon himself and it hid
an excellent heart. He was a model of professional integrity in
all his acts, as he was frank in his speech and in his writings.

At the outbreak of the World War Luc undertook vast profes
sional responsibilities in Paris, which he carried successfully until
its close. All of his knowledge and his organizing ability was given
to the service of his country, and, though military obligation did
not require it, he assumed the heavy task of directing the oto

laryngologic service of Val-de-Grace, whose incumbents were at

the front. For these services he received the ribbon of the Legion
of Honor; he had been a Chevalier since 1904. The result brought
ruin to his health, but, although attacked by a serious and dis
tressful nervous malady, he continued with the same energy and
heroism that had characterized his career.

My own first acquaintance with Dr. Luc was made at the Inter
national Congress at Be�lin in 1890. From that time he remained

my warm and much appreciated friend. My visits to him at his
home in Paris verified all that has 'been said of him by his count

less friends. He was a man of striking intelligence, with a finely
molded forehead and a bright expression which clearly manifested
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the vivacity and brilliance of his mind. Noone could converse

with him without being impressed with his profound knowledge
and appreciation of literature, art and foreign languages, as well
as of his profession.

The speed and accuracy of his examinations was marvelous,
showing extraordinary power of concentration and rapidity of

thought. Twenty years ago I brought to him a patient whom I
had already had in consultation with the then undisputed leaders
of otology, including Albert Buck and James McKernon, of New
York, Clarence Blake, of Boston, Urbantschitsch, of Vienna, and
numerous others of the highest standing here and abroad. With
all of these much time was taken in the examination, sometimes
several sittings. In every instance the diagnosis was substanti

ally the same.

We finally consulted Dr. Luc. With the utmost gentleness,
thoroughness and skill, he secured the history and applied the

tests, and at the end of a single half-hour had accomplished a

most complete and comprehensive examination, and was ready to

deliver an opinion which accurately embraced every feature of
the case, agreeing with those who had preceded him, although he
had had no previous knowledge of their views.

Upon my last visit to him, in August, 1924, although suffering
severely, he was the same genial companion and inimitable host;
but it was evident that his physical strength was failing and the

tidings of his death brought no surprise.
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FRANCKE HUNTINGTON BOSWORTH

1843-1925

DR. FRANCKE HUNTINGTON BOSWORTH, born in Marietta, Ohio,
January 25, 1843, was the son of Daniel Perkins Bosworth, a mer

chant, founder of the firm of Bosworth & Wells, son of Jonas and
Rebecca Perkins Bosworth, who moved from Boston, Mass., to

Ohio in 1816; descendant of Joseph Bellamy Bosworth, who 'came

to America from Lancashire, England, in 1632, and settled at

Hull, Mass. His mother, Deborah Freeman Wells Bosworth, was

a daughter of Martin and Deborah Freeman Hinckley Wells,
descendant of Governor Thomas Wells, of Connecticut, who came

to this country from Essex County, England, in 1635, and settled
at Saybrooke, Conn., in 1636, and at Hartford in l637; also a

descendant of Thomas Hinckley, Governor of Plymouth Colony,
in 1681, 1686 and 1686-1692.

Dr. Bosworth's early education was gained at the Marietta
Academy. He attended the Marietta College for three years, as

a member of the class of 1861, before entering Yale College as a

junior in 1860. In the summer of 1861 he enlisted at President
Lincoln's first call for volunteers as a private in the 17th Ohio

Infantry, serving for three months under General Rosecrans in
West Virginia. After graduating from Yale, in 1862, he reenlisted
and became a quartermaster-sergeant in the 148th Ohio volunteer

infantry; he took part in repelling General Morgan's raid into
Ohio in 1863, and served in and around City Point, Va., during
the summer of 1864. He received his discharge, August 30,
1864. Except for time spent in service, he was engaged in busi
ness with Bosworth, Wells & Co., general merchants in Marietta,
during the first three years after graduation. In 1865 he began
the study of medicine with Dr. George Hildreth, of Marietta, and
later continued his studies at Bellevue Hospital Medical College,
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where he received the degree of M.D. in 1868, graduating as vale
dictorian of his class. He served as house surgeon at Bellevue

Hospital for a year and a half. He was attending physician to

the Bureau of Medical and Surgical Relief and to the Central
Dispensary in 1870. He had become interested in the study- of
the diseases of the upper air tract, and in 1871 was appointed
lecturer upon this subject and in 1876 an instructor. In 1881 he
was appointed to a full professorship, which he held until 1898,
when the Bellevue school united with the Medical Department of
New York University, Dr. Bosworth continuing in his position as

professor until becoming" emeritus," and finally retiring in 1920
from active work.

Dr. Bosworth distinguished himself as writer, teacher and

practitioner; but it is upon his eminence as a pioneer contributor
to the knowledge of the pathology of laryngology and to its

practical application, that his fame will endure.
His theses and published articles, covering a long period of

years, were numerous, comprehensive and valuable. Possessed of
unusual literary ability, his style was clear and forceful, and the

many new ideas which he advanced were upheld with the full

courage of his strong convictions, not seldom against adverse but,
as time proved, mistaken criticism. In discussion he delighted
in drawing forth the arguments of the opposition, not so much
for the pleasure of successfully refuting them as for the profit of

recasting and correcting such of his own views as might be imper
fect before finally committing them to print. He had well learned
the secret for the successful launching of a new idea; namely, that
to cause it to be accepted it must first be intrinsically good, and
then brought vigorously before the world by persistent, oft-re
peated attacks through the media of the journals, the lecture and
the society debate. With untiring industry and rare singleness
of purpose he worked for the advancement of his chosen art.

Early in his career he entered upon. the field of publication,
and in 1879 issued A Handbook upon Diseases of the Throat, for
the Use of Students. In 1881 appeared his Manual of Diseases
of the Throat and Nose: For the ;next ten years he was busily
engaged in the preparation of his greatest work, a treatise in two

large volumes on Diseases of the Nose and Throat. These volumes

appeared respectively in 1890 and 1892. Meanwhile the import-
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ance of the nasal region, never before fully appreciated, had

impressed Dr. Bosworth so forcibly that in this publication he

changed the sequence of the title of his work, and; for the first
time in history, instead of using the time-honored title, "throat
and nose," reversed the order. Dr. Bosworth fully realized the

epoch-making importance of this fundamental idea. Finally, in

1896, he issued his Text-book on Diseases of the Nose and Throat, a

book which for many years enjoyed the popularity which it
deserved.

The treatise of Dr. Bosworth in two volumes, published in

1890, was a monumental contribution to laryngology. Together
with the pioneer work of Dr. J. Solis-Cohen, of Philadelphia, pub
lished in 1878, and that of Sir Morell Mackenzie, which appeared
in 1882, it marked an epoch in the advance of our speci-alty.
Works had been published by the early laryngologists in various
countries of Europe, some of them of distinguished merit, but it
remained for Dr. Solis-Cohen to present the first really compre
hensive treatise upon the upper air passages ever issued, a work
which dealt with the whole realm of the subject and was beyond
question a determining influence in establishing upon a definite
basis the specialty of laryngology. Dr. Mackenzie's classic work,
which followed in 1882, embodied the wide and long-continued
experience of the most accomplished European laryngologist of
his time.

The therapeutics of the specialty, theretofore chaotic and

eminently crude, were by Mackenzie reduced to a scientific basis.

Many of his remedies and methods have never been improved.
Finally with the appearance of Bosworth's great work, the special
ties of laryngology and rhinology were thoroughly placed before
the world.

It is significant to note that this great scientific accomplishment
was attained by three English-speaking men, two of whom were

Americans.
His success as a teacher was attested by the large numbers of

students who sought his instruction at Bellevue, over a period of

many years. His enthusiasm was genuine and infectious, and

through his disciples, as well as through his writings, served to

carry far and wide the knowledge of the new science. The vast

numbers of patients who resorted to the Bellevue Clinic gave
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abundant opportunity for observation and investigation, which
were zealously improved. A keen diagnostician, he utilized his
material not only for teaching purposes but for the development
of his original and progressive ideas. No case of importance
escaped his skilful handling, his carefully noted records and, the

knowledge thus obtained was later widely diffused through his
able publications. This practice carries a weighty suggestion:
First the case, its study and treatment; second, the record; third,
the book.

In the course of Dr. Bosworth's writings many new ideas were

presented, most of them original, some the application of the

suggestions of others. While distinguished in many directions,
he will always be best known by his notable contributions to

rhinology. Prior to his time the nasal region had been largely
ignored.

The causes of mouth breathing, the physiology and pathology
of the sinuses, the existence of remediable nasal obstructions,
received no attention, even among the leaders of laryngology.
The distinguished American observer, Catlin, had long, before

recognized the existence of mouth breathing and had warned of
some of its evil results, but neither he nor a�y one else had clearly
recognized its causes or suggested means for their removal until
Dr. Edward Woakes, of London, published some ideas upon what
he called" necrosing ethmoiditis," and advocated the use of the
saw for its relief. As commonly happened in those days of the

tardy recognition of a good work, the ideas of Dr. Woakes were

not generally accepted. Dr. Carl Seiler,' of Philadelphia, a man

of great discernment and originality, who first used the perforated
nasal splint afterward perfected by Asch, attempted to remove

septal obstructions by means of a metacarpal saw. Before the

days of local anesthesia this was difficult and unpopular. Bos
worth also had been studying the matter. He found that many
serious conditions 9f obstruction were caused by septal ridges and

spurs. No other treatment of them was practicable but their
mechanical removal. Certainly at this particular time fortune
smiled upon him, for, coincidently with the idea which had come

to him, cocaine was introduced; he devised his admirable little
saw and the riddle of nasal obstruction due to septal spurs was

solved. True, better methods have since been found. Bosworth's
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method was not perfect, and besides little heed was paid to the
mucous membrane, but the results he obtained by it in those

early days were often remarkably good. Bosworth's eloquent
advocacy, and the oft-repeated visible evidence of the value of
the method, caused its popularity to be almost instantaneous.

Through this and his other valuable contributions the attention
of the world was directed to the nasal region. Brilliant scientists,
like Jarvis, Harrison Allen, J. H. Bryan, John N. Mackenzie,
Roe, E. L. Shurly, Daly and others in this country, Luc of Paris,
Moure of Bordeaux, Zuckerkandl of Vienna and others of the
continent of Europe and in Great Britain, took up the study and
the science of rhinology was triumphantly launched.

One of the most interesting phases of Dr. Bosworth's life. was

his connection with the New York Laryngological Society, the
first society of laryngologists in modern history and. the parent of
the Section on Laryngology and Rhinology of the New York

Academy of Medicine. This, founded in 1873 by Dr. Clinton

Wagner, with Drs. Bosworth, Lefferts, Asch, Woolsey Johnson,
Kinnicutt, Mann, McBurney and Weir as its Charter Members,
was the birthplace of scientific rhinology and in many respects the
cradle of modern laryngology in the United States.

Following its founding, monthly meetings were held regularly
at the houses of members of the Society for more than ten years.
The membership was gradually increased, the meetings were well
attended and much enthusiasm was shown in the advancement of
the infant science. Familiar with their character and purport
during the later years of the Society, I cannot recall the memory
of them without a thrill of pride. Many of the members were

engaged actively in the pioneer work which made them famous,
.

and it was at the meetings of the Society that' their ideas were

first exploited and discussed.

Among the noteworthy members of the Society, none was a

more regular attendant at its meetings or a more valuable con

tributor to them than Dr. Bosworth.
Dr. Bosworth was an Episcopalian and in politics a staunch

Republican. Regarding him from the human side, his general
interests were wide. He had many acquaintances among actors

and dramatists. In his earlier days he was fond of horses and

gained much diversion from daily drives along the uptown speed-
18
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way behind his handsome fast trotter. Among the first to take.

up golf as an exercise, he played with vigor for many years,

although never highly expert. His interest in fine arts was dis

criminating and accurate. He was a member of the Union, the

players and the Social Arts clubs, and of late years a familiar

figure at the University Club.
It may be that in the time to come Dr. Bosworth will be knqwn

by some one of his lesser gifts to medicine, but in company with
Solis-Cohen and Sir Morell Mackenzie he, more than any who
had gone before, gathered together the disjointed and scattered

fragments of laryngological knowledge, developed the science of

rhinology and, welding all into a perfectly coordinated form, estab
lished them as definite and intelligently developed departments of
medical science .

.

He was a man of ideas; a dreamer of dreams, dreams in which
he himself believed; a man strong enough and earnest enough to

make his dreams come true and to impress the truth and the
value of them upon the world. Great ideas grandly impressed
can only come from one who in himself possesses elements of

greatness.
Dr. Bosworth was married, September 21, 1871, to Miss Mary

Hildreth Putnam. Mrs. Bosworth died, September 6, 1912, in

Harmar, Ohio. Two children survive him, a son, F. H. Bosworth,
Jr., professor and dean of the School of Architecture in Cornell
University, and a daughter, the wife of Hon. Walter R. Herrick,
of New York City.

Dr. Bosworth was a Fellow of the New York Academy of
Medicine, the American Medical Association, the American Col

lege of Surgeons, the Climatological Association, a Founder of
the American Laryngological Association, in 1878, and its fifth
President.

.

He received distinguished recognition abroad and was an

Honorary Fellow of the British, French, German and other
national societies of laryngology.

At the Eighth International Medical Congress, held in Copen
hagen, in 1884, and at several subsequent congresses, he made
valuable contributions ..

Dr. Bosworth's death occurred, October 16, 1925. That it was

due to accidental asphyxiation se�med the irony of fate!



GEORGE BEVAN HOPE

1847-1926

DR. GEORGE BEVAN HOPE, for more than fifty years a practi
tioner in New York City, died suddenly from an affection of the
heart on April 18, 1926. Dr. Hope was born in Princeton, N. J.,
June 22, 1847. His father, Matthew Boyd Hope, originally from
Miffiin County, Pa., was. a clergyman and was professor of belles
lettres at Princeton College. His mother, Agnes Bevan, born in

Philadelphia, was of Welch ancestry. Dr. Hope's early life was

spent in Princeton, where he gained his preliminary education at

the Edgehill School and later graduated from Princeton College
in the Class of 1869. Following this, he spent two years in foreign
travel, during which, in 1870, the Franco-Prussian War broke out.

Happening to be in Paris at the time, he was detained there during
the siege. Returning to New York, he entered the Bellevue
Medical School under the preceptorship of Prof. James R. Wood
and graduated in the spring of 1875. He then secured an intern

ship in Bellevue Hospital, was placed upon the Fourth Surgical
Division, and served from October, 1875, until April, 1877.

He then entered upon practice in New York City and took up
the study of laryngology under Dr. Clinton Wagner, with whom
he formed an association which ultimately proved to be the
alliance of a life time. In 1873 Dr. Wagner had founded an

institution which he named the Metropolitan Throat Hospital.
Modeled upon Dr. Morell Mackenzie's London Throat Hospital, of
Golden Square, at which, among other similar centers upon the

Continent, Dr. Wagner had been a student, the Metropolitan was

the first institution in the United States devoted exclusively to

the work of laryngology and rhinology, as a hospital, dispensary
and graduate school. While Dr. Hope was for a time connected



276 MEMORIALS

with the old New York Dispensary, the Metropolitan was the
chief interest of his lifetime, and upon the retirement of Dr.

Wagner he became its surgeon-in-chief. His devotion to its
interests was untiring. He was also adjunct-professor of laryn
gology at the New York Post-Graduate School, and full professor
of the Medical College of Burlington, Vermont; consultant to the
Harlem Eye, Ear and Throat Infirmary, a member of the Ameri
can Medical Association and of the Alumni Association of Bellevue

Hospital and its president in 1907. In politics he was a Republi
can. He never married and had no near relatives.

By nature diffident, refined and unobtrusive, he led a life of

quiet usefulness. Soon after his death the Metropolitan Throat

Hospital, was merged with the Manhattan Eye, Ear and Throat
Hospital of New York City.
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JOHN NOLAND MACKENZIE

1853-1925

JOHN NOLAND MACKENZIE was born in Baltimore, October 20,
1853. He represented the fourth generation of a medical family,
for his father, John Carrere Mackenzie, a physician of Baltimore,
was the son of John Pinkerton Mackenzie and grandson of Colin

Mackenzie-ope a physician, the other a surgeon. His great
great-grandfather, of Clifts, Calvert County, Md., was a planter.
His mother, Eleanor Noland, was the daughter of Lloyd and
Elizabeth Wynn Noland, of Glen Ora, Loudon County, Va.

Dr. John N. Mackenzie's early life was spent in the United States,
in France and in England, in schools of all of which countries he

gained his primary education, one of them being near Birkenhead,
England, preparatory for Eton. In 1872 he entered the academic

department of the University of Virginia, but in 1874 transferred
to its medical department, graduating in 1876. He then spent a

year at the University of New York, taking a second medical

degree from it in 1877.
From 1877 to 1879 he was intern at Bellevue Hospital, second

medical division. My personal acquaintance with him began at

this time. While in Bellevue he became interested in the study
of laryngology and placed himself under the instruction of Dr.
Clinton Wagner at the Metropolitan Throat Hospital, residing
part of the time with his cousin, Dr. Colin Mackenzie, my opposite
neighbor, whose widow later married Dr. Charles H. Knight.
Dr. Wagner was then at the full tide of his well-deserved popu
larity as the chief of the pioneer school of graduate teaching in

laryngology in the United States.
Late in 1879 he went abroad for an extended course of study,

stopping first at Dublin, Ireland, for instruction at the Rotunda,
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then under Dr. Philip Smylie, the most famous lying-in hospital
of its day. But obstetrics did not appeal to him, and, already
inspired by the teachings and example of Dr. Wagner, he deter
mined to devote himself to the growing specialty of laryngology.
Leaving Dublin, he went to Munich, where he passed a year of
hard work at the University, under Professor Oertel and as assis
tant to Professor von Ziemssen. From Munich he went to Vienna
for special courses in laryngology under the famous Professors
von Schroetter and Stoerk, as well as for advanced courses in
other branches. He finally spent a year as chief of clinic at the
London Throat Hospital, Golden Square, under Sir Morell Mack
enzie, the greatest master of laryngology of his time. It happened
that during this period Sir Morell was engaged in the preparation
of his great work on laryngology, one of the most valuable features
of which are its historical references. In the searching of these
references assistance was given him by John Mackenzie and other

young associates. The discipline of this exercise upon the minds
of the workers was rich and productive in the development of fine

scholarship and wide, accurate knowledge of the subject. Its
effects upon John Mackenzie were reflected in his subsequent
writings. He was a master of thoroughness, accuracy and style,
in that respect a valuable example to the present generation.
Thus, throughout the course of his experiences abroad Dr. Mac
kenzie was able to secure for himself the best possible opportunities
for study. These he improved to the utmost, returning home
with an amount of knowledge and experience unusual for one of
his years.

He at once established himself in Baltimore and inaugurated a

career which for brilliant accomplishment as investigator, teacher
and practitioner stands almost alone. As practitioner, he was

'one of the founders and surgeons of the Baltimore Eye, Ear and
Throat Charity Hospital; surgeon to the Nose and Throat Depart
ment of the University of Maryland Hospital, 1887-1897; and to

the Johns Hopkins Hospital, 1889-1912; consulting laryngologist
to various local and state hospitals and of various hospitals in
New York, New Mexico and elsewhere. As teacher, he was

clinical- professor of rhinology and laryngology in the University
of Maryland and laryngologist to the University of Maryland
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Hospital, 1887-1897; clinical professor of laryngology in the Johns

Hopkins University Medical School, 1889-1912. As writer, he
was coeditor of the Maryland Medical Journal, American editor

. of the British. .Journal of Laryngology, of London, and collaborator
to various other special journals, American and foreign. As inves

tigator and author, his numerous productions cover a wide field.
An indefatigable worker and keen observer, his brilliant intelli

gence, wide knowledge and wonderful deductive powers enable him
to bring forward countless new and original offerings, all of which
were quickly recognized. as possessing a high degree of scientific
value. His contributions, beginning in 1880, embraced the widest

possible field in laryngorhinology. Articles on tuberculosis, diph
theria, lues, adenoids, the nasal septum, coryza and hayfever and

highly important papers on the pathology and treatment of respi
ratory vasomotor neuroses, appeared in rapid succession between
1885 and 1894. The latter, in particular, are highly original and
form the basis of many of the accepted theories relating to them.
From 1895 onward his studies relating to the accessory sinuses

anatomical, pathological and surgical-were also of the highest
importance. In 1900 he began to publish contributions relating
to laryngeal cancer, of which subject he was a leading master.

Various pleas for the conservative treatment of nose and throat
conditions were brought forward by him, the most forceful of
which, a lecture published in 1912, entitled "The Massacre of the

Tonsils," attracted widespread attention and was a much-needed

warnmg.
He was admitted to the American Laryngological Association

in 1883, elected Vice-President in 1886 and President in 1889 at

the age of thirty-five years. Widely known and appreciated
abroad, he was a Corresponding Fellow of the leading British,
French and German laryngological associations, and Fellow of
the Royal Society of Medicine of England.

The combination of inherited talents and of thorough prepara
tion enjoyed by Dr. Mackenzie made him prominent at a com

paratively early age and he was quickly recognized as an authority
of the first rank. Personally he was blessed to an eminent degree
with a buoyancy of nature and charm of manner universally
attractive. To an infectious gayety among his companions he
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added an atmosphere of sunshine that brought to the despairing
and suffering a welcome uplift of comfort and cheer, the voluntary
expression of a nature overflowing with optimism and kindliness.
To his friends of early and middle life he remains in memory not"

only the scientist of distinction but the soul of sweetness and light,
of genial laughter and helpful comradeship, the rare possessor of
a wealth of generous qualities that cannot be buried but which
must shine with beneficient radiance in all other lives that come

within their influence.

Rarely gifted in physical attractiveness as in intellect, from the

beginning he gave promise of the brilliant success of his subsequent
career. His companions were fascinated by his genial comrade

ship and effervescent wit; his teachers recognized his genius and
foresaw the credit that would come to them for having helped him
on his upward way. By Sir Morell Mackenzie, in company with
Dr. Samuel Johnston, also of Baltimore, who had preceded him
at the Golden Square Hospital, he was particularly appreciated.

Dr. Mackenzie was an Episcopalian and in politics a Republican.
He was married, February 2, 1887, to Miss Rachael Pratt Clark,
who survives him, a granddaughter of Hon. Thomas G. Pratt, a

governor of the state of Maryland and its representative in the
United States Senate for many years.

More than ten years ago Dr. Mackenzie began to. show signs' of

approaching trouble. By degrees his brightness and energy less
ened and a nervous condition of obscure nature was developed
which, finally, after several years of pronounced invalidism,
brought about the end.

He died at his home in Baltimore, on May 20, 1925.

PAPERS CONTRIBUTED TO THE AMERICAN LARYNGOLOGICAL
ASSOCIATION BY JOHN NOLAND MACKEZNJE

1. A Contributio� to the Study of Congenital Syphilis, New "York
Medical Journal, "1884, No. 39; also in Paris.

2. Etiology of the Simple Inflammatory Affections of the Upper Air
Passages, New York Medical Journal, 1885, vol. xlii.

3. Isolation of the Temperature Sense by Means of Cocaine, New
York Medical Journal, 1885, vol. xlii.
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Contribution to the Pathological Histology of Acute and Chronic
Coryza, New York Medical Journal, 1885, vol. xlii.

Contribution to the Pathology and Treatment of the Respiratory
Vasomotor Neuroses, New York Medical Journal, 1886-1887,
vol. xlv.

The Pathological Reflex: An Historical Study, New York Medical
Journal, 1887, vol. xlvi.

Hitherto Undescribed Neurosis of Aural Apparatus, Resembling
Hay Fever, American Journal of the Medical Sciences, 1888.

Some Points in the Pathology and Treatment of Disease of the
Nasopharynx, New York Medical Journal, 1889, p. 371.

President's Address, Transactions of the American Laryngological
Association, 1890.

Suggestions Concerning Intimate Relationship between Bulbo
nuclear Disease and Certain Obscure Neurotic Conditions of
the Upper Air Passages, 1890.

Aspergillus Mycosis of the Antrum Maxillare, New York Medical
Journal, 1894, vol. Ix.

Contribution to the Pathological Anatomy of Ethmoid Disease,
New York Medical Journal, 1897, vol. lxv.

Atrophic Endorhinitis, New York Medical Journal, 1897, vol.lxvi.

Naked-eye Diagnosis and Early Complete Removal of Cancer of
of Larynx, Fraenkel's Archiv fur Laryngologie, etc., Berlin,
1901, vol. xi.

Remarks on Some Abuses in the Intranasal Surgery of Today,
New York Medical Journal, January 28, 1905.

Remarks on Presentation of Gavel to American Laryngological
Association, 1911.

Aphthous Ulceration of Air Passages in Tuberculosis, Etc., Annals
of Otology and Rhinology, December, 1913.

Congenital Syphilis of the Throat, Based on the Study of 150

Cases, American Journal of the Medical Sciences, October,
1880.

Ueber den Befund einer excessbildung an der Trachea eines, 41

JarhigenMannes, Wiener medizinische Jahrbucher, 1881, No. 1.

Selbstandige Syphilis im Mittleren Dritta der Trachea, Wiener
medizinische Jahrbucher, 1881, No. 1.

Ueber die Sogennantem aphthorum substance Verlust auf der
Schleimhaut des Larynx, der Trachea und der Bronchia Tuber
culose Lungen Phthisie, Monatschrift fur Ohrenheilkunde,
]881, No.9.
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22. Prolapse of the Laryngeal Ventricles with Illustrative Cases,
Medical News, May 22, 1882.

23. Diphtheritic Ulceration of the Air Passages and Its Relation to

Pulmonary Phthisis, Transactions of the Medico-Chirurgical
Faculty of Maryland, 1882.

24. Transfixion of the Left Arytenoid Cartilage by a Fishbone: Loss
of Motion in the Corresponding Half of the Larynx; Abscess;
Recovery, Maryland Medical Journal, August 1, 1882.

25. Tubercular Tumors of the Windpipe; Tuberculosis of the Laryn
geal Muscles; A Contribution to the Pathological Histology
of Laryngotracheal Phthisis, Archives of Medicine, October 1,
1882.

26. Local Use of Bichloride of Mercury in Diseases of the Nose and
Throat, Maryland Medical Journal, February 1, 1883.

27. On a Hitherto Undescribed Malformation of the Nasopharynx,
Maryland Medical Journal, March, 1883.

28. New Forceps for Removing Adenoid Growths from the Naso

pharyngeal Cavity and Throat, Maryland Medical Journal,
April 15, 1883.

29. On Nasal Cough and the Existence of a Reflex Sensitive Area in
the Nose, American Journal of the Medical Sciences, July,
1885.

-

30. Some Remarks on Naso-aural Catarrh and Its Internal Treat
ment, Transactions of the Medico-Chirurgical Faculty of

Maryland, 1883.
31. Some Remarks on Deflection of the Nasal Septum and Its Treat

-ment, Transactions of the Virginia State Medical Society,
1883.

32. Irritation of the Sexual Apparatus as an Etiological Factor in the
Production of Nasal Disease, American Journal of the Medical
Sciences, April, 1884.

33. Cases of Reflex Cough Due to Nasal Polypi, with Remarks,
Transactions of the Medico-Chirurgical Faculty of Maryland,
1884.

34. Some Observations on the Toxic Effects of Chrome on the Nose,
Throat and Ear,' Journal of the American Medical Associa
tion, 1884, No.3.'

35. Some Notes on the Pathology of Intranasal Inflammation, Medi
cal News, 1884, No. 42.

36. An Improved Self-retaining Nasal Speculum, Medical News,
1884, vol. xlii.
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37. A Contribution to the Study of Coryza Vasomotoria Periodica, or

So-called Hay Fever, New York Medical Record, 1884, vol.
XXVI.

38. Coryza Vasomotoria Periodica (Hay Asthma) in the Negro, with
Some Remarks on the Etiology of the Disease, New York
Medical Record, 1884, vol. xxvi.

39. A Contribution to the Study of Congenital Syphilis, New York
Medical Journal, 1884, vol. xxxix; also in Paris.

40. On Removal of the Inferior Turbinated Body of the Obstructed
Side as a Substitute for Operation on the Deflected Nasal

Septum in Certain Cases, New England Medical Monthly,
1884, No.4, p. 249.

41. Historical Notes on the Discovery of the Nasal Erectile Tissue,
Boston Medical and Surgical Journal, January 1, 1885.

42. Deflection of the Nasal Septum arid Its Treatment, Transactions
of the Medical Society of Virginia, 1883.

43. Review of Hay Fever: Its Etiology and Treatment; with an

Appendix on Rose Cold, by Morell Mackenzie, American
Journal of the Medical Sciences, 1885, n.s., vol. lxxix.

44. A Contribution to the Pathological Histology of Acute and Chronic
Coryza, New York Medical Journal, 1885, vol. xlii.

45. Notes on the Classification, Diagnosis and Treatment of the
Stages of Chronic Nasal Inflammation, Medical News, 1885,
vol. xlvi.

46. Observations on the Origin and Cure of the Disease Called Hay
Asthma, Transactions of the Medico-Chirurgical Faculty of

Maryland, 1885.
47. Reflections on the Etiology of the Simple Inflammatory Affections

of the Upper Air Passages, New York Medical Journal, 1885,
vol. xlii.

48. The Production of the So-called Rose Cold by Means of an Arti
ficial Rose; with Remarks and Historical Notes, American
Journal of the Medical Sciences, 1886, n.S., vol. xci.

49. The Relation of Certain States of the Atmosphere to the Preva

lence of Catarrhal Affections of the Upper Air Passages,
Transactions of the Medico-Chirurgical Faculty of Maryland,
1886.

50. A Contribution to the Pathology and Treatment of the Respira
tory Vasomotor Neuroses, New York Medical Journal, 1887,
vol. xlv.

51. The Pathological Nasal Reflex: An Historical Study, New York
Medical Journal, 1887, vol. xlvi.
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52. Cirrhotic Atrophic Rhinitis: System, Diseases of the Ear, Nose
and Throat, Burnett, Philadelphia, 1883, p. 663.

53. A Contribution to the Pathological Anatomy of Ethmoid Disease,
New York Medical Journal, 1897, vol. lxv.

54. The Physiological and Pathological Relations between the Nose
and the Sexual Apparatus of Man, Johns Hopkins Hospital
Bulletin, 1898, vol. iii.

55. Remarks on Some Abuses in the Intranasal Surgery of Today,
New York Medical Journal, January 28,1905.

56. The Future of the Laryngoscope and the Study of Laryngology,
Medical News, July 22, 1905.

57. Remarks on the Surgery of the Accessory Sinuses, Congress of
the American Physicians and Surgeons, 1894.

58. Remarks on the Macroscopic Diagnosis and General Indications
for Treatment of Cancer of the Larynx, Annals of Otology,
Rhinology and Laryngology, March, 1906.

59. Aphthous Ulceration of the Upper Air Passages in Pulmonary
Tuberculosis: A Retrospect and Review, Annals of Otology,
Rhinology and Laryngology, December, 1913.

60. Some Reminiscences, Reflections and Confessions of a Laryngolo
gist, Maryland Medical Journal, May, 1916.

6l. The Massacre of the Tonsils, Maryland Medical Journal, June
and September, 1912.

62. The Surgery of the Accessory Sinuses (opening of debate on that
subject before the British Laryngological, Rhinological and

Otological Society), Transactions, 1895; also Tuberculosis of

,the Larynx.
�

63. Tuberculosis of the Nose, Bulletin of the Johns Hopkins Hospital.
64. The Study of Laryngology in the University and the Higher

Medical Education, Journal of the American Medical Asso
ciation, July, 1901.

65. Remarks on Cancer of the Larynx (in debate on that subject
before the British Medical Association of London, 1895),
British Medical Journal, July, 1895.

66. Rhinitis Sympathetica, Maryland Medical Journal, April 11, 1885.
67. Some Remarks-on Anomalies of the Uvula, with Special Refer

ence to Double Uvula, Johns Hopkins Hospital Reports,
January, 1890.

68. Chapter on Nasal Obstruction, Keating's Cyclopedia on Diseases
of Children, Philadelphia, 1899, vol. ii.

69. Chapter on Syphilis of the Upper Air Passages, in Moral System
of Genito-urinary Disease, New York, 1893, vol. ii.
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70. Chapter on Diseases of the Upper Air Passages in Wilson's
American Text-book of Applied Therapeutics, Philadelphia,
1896.

71. Chapters on Affections of the Nasopharynx; Catarrhal Affections
of the Nasopharynx; Chronic Nasal Catarrh, Pharyngitis and

Laryngitis; Hemorrhages from the Nasal Passages; Leprosy
and Lupus of the Larynx; Neuroses of the Nose and Pharyn
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SAMUEL JOHNSTON

1847-1925

DR. SAMUEL JOHNSTON died at his home in Baltimore, Md.,
June 3, 1925. Originally of Scotland, the history of his family
was for several generations closely connected with that of Ireland,
in the vicinity of Dublin, many members of it having distinguished
themselves there, especially in military life. At the battle of the

Boyne, John Johnston was instrumental in saving the life of
William III, and for this service the winged spear of his crest

was changed to the striking arm, the family using the crest in
the latter form at the present day.

The parents of Dr. Johnston were William Johnston, of Mary
land, and Rosina Martin Upshur Johnston, his wife, of Virginia.
Dr. Johnston was born in Princess Anne, Md., March 10, 1847.
He was a pupil in the Washington Academy in his native town

until 1865, in which year he matriculated at the University of

Virginia, remaining there for two sessions. Six months were

then spent in foreign travel. After his return from Europe, in
1868, he entered upon the study of medicine at the Jefferson
Medical College in Philadelphia, from which he graduated in
1870. The ability he had displayed during the progress of his
medical studies earned him an appointment as clinical assistant
to Drs. Samuel G. Gross and Joseph Pancoast, of the Jefferson
Medical College. In 1873 he established himself in the practice
of medicine in Baltimore, but in 1874 returned to Europe in order
to make a special study of diseases of the throat. One year was

spent in Leipsic and Vienna, after which he went to London and

placed himself under the instruction of Sir Morell Mackenzie at

the London Throat Hospital, Golden Square, where he quickly
gained the confidence of that eminent authority, who appointed

19
'
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him chief of clinic of the hospital, a position which he held for
one year. He was the first American to have been so honored.
At the close of his association with Dr. Mackenzie, he received a

testimonial of which the following is a copy:

19 HARLEY STREET, CAVENDISH SQUARE, WEST,
September 26, 1876.

Dr. Johnston acted as my chef de clinique for a year, and during
four months had sole charge of my hospital patients. I have never

before placed an assistant in so responsible a position. From the

post filled by Dr. Johnston I had ample opportunities of judging of
his character and capacity. Obliging in disposition, precise in all
his dealings, persevering in the pursuit of knowledge, possessed of

exceptional manual dexterity and ever ready to sacrifice himself for
the benefit of his patients, he has already obtained an experience
surpassed by few. With such qualifications I cannot doubt that he
will become one of the most celebrated practitioners in America, as

he is already one of the most accomplished laryngologists whom
England has produced.

(Signed) MORELL MACKENZIE.

Dr. Johnston returned to this country and resumed practice in
Baltimore. He was one of the Founders of the American Laryn
gological Association, in 1878, was elected President in 1899 and

presided at the meeting held in Washington, D. C., in May, 1900.
Of his contributions to medical literature, one of the most inter

esting was the report of, the removal of a toy locomotive from the

subglottic cavity of a child by tracheotomy and thyrotomy, with

recovery. This patient, operated upon in London fifty years ago,
presented unusual difficulties and the case was regarded by Dr.
Johnston as one of the most important of his experiences.

Dr .. Johnston was surgeon to the Baltimore Eye, Ear and
Throat Charity Hospital; member of the Medical and Chirurgical
Faculty of Maryland and of the American, Medical Association.
While his contributions to medical-literature were not numerous,
he supplemented an excellent. preliminary medical education by
studious habits of reading and by the careful use of his clinical

opportunities. To a clear and receptive mind was added- remark
able powers of observation and accuracy of judgment. Highly
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skilled in the technic of the advanced laryngology of his time, he
was a brilliant operator' and a thorough master of the ultimate
refinements of his art. His interest in the American Laryngologi
cal Association was enthusiastic. One of its Founders, in the early
days of his own career, he regarded the fact with pride; while the

steady advance of its influence and usefulness brought him ever

increasing satisfaction. He looked forward to our meetings with

pleasurable anticipation and in company with his two Baltimore
associates rarely missed one. The intimate of Mackenzie and
Hartman, he formed one of that brilliant Baltimore trio, the like
of which we may not see again. It was he who presented to the
Association the beautiful, richly ornamented gavel now used at

our meetings, having engraved upon it his name with those of
Mackenzie, Hartman and Delavan, his three closest friends.

-

The
substantial legacy left by him to this Association is the final evi
dence of his deep and abiding affection for it.

Dr. Johnston was married, June 9, 1887: to Miss Banice DeB.
Stewart, daughter of C. Morton Stewart, Esq., of a well-known

family of Baltimore. She was one of the most beautiful and

accomplished of that city's young womanhood, and notwithstand

ing a considerable disparity in their ages the marriage was one of
unusual congeniality, suddenly terminated after six years of rare

happiness by her death. .

None knew as did those nearest to him the fine qualities of his
character and the sweetness of his nature, as shown in the quiet
dignity, the sublime courage, with which he met the peculiar
tragedies of his life.

Dr. Johnston's health began to fail about five months before
his death. He gradually developed a condition of general paresis
and passed quietly away on June 3, 1925. His funeral took place
at the historic church of St. Thomas in the Green Spring Valley,
near Baltimore, and our friend was laid to rest beside his wife on

a beautiful summer afternoon, amid the peaceful and lovely sur

roundings of an old country churchyard, a fitting termination for
the four score years of his friendly and lovable career.
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1918. D. B. Delavan 1920. George M. Coates

Treasurers
1912. J. Payson Clark 1923. George Fetterolf

Librarians
1879. F. H. Bosworth 1903. J. H. Bryan
1883. T. R. French
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PAST MEMBERS

*Deceased

Honorary Fellows

*1915. Bosworth, Francke H., New York City.
*1893. De Roaldes, Arthur, New Orleans, La.
*1914. De La Sota Y Lastra, Ramon, Seville, Spain.
*1880. Garcia, Senor Manuel, London, England.
*1878. Johnston, Samuel, Baltimore, Md.
*1914. Lefferts, George Morewood, Katona, N. Y.
*1883. MacKenzie, John N., Baltimore, Md.
*1883. Mackenzie, Sir Morell, London, England.
*1910. Massei, Ferdinand, Naples, Italy.
*1879. Oliver, H. K., Boston, Mass.
*1909. Semon, Sir Felix, Great Missenden, England.
*1914. Wagner, Clinton, New York City.

Corresponding Fellows

*1892. Browne, Lennox, London, England.
*1887. Gouguenheim, A., Paris, France.
*1894. Holden, Edgar, Newark, N. J.
*1881. Labus, Carlo, Milan, Italy.
*1897. Luc, H., Paris, France.
*1880. Meyer, Wilhelm, Copenhagen, Denmark.
*1881. Thornton, Pugin, London, England.
*1880. Whistler, W. McNeil, London, England.

Emeritus Fellows

*1914. De Blois, Thomas Amory, Boston, Mass.
*1914. Gleitsmann, Joseph W., New York City.
*1912. Knight, Charles H., New York City.
*1923. Leland, George A., Boston, Massachusetts.
*1922. MacCoy, Alexander W., Philadelphia, Pa.
*1914. Porter, William, Ocean Springs, Miss.
*1924. Rhodes, John Edwin, Chicago, Ill.
*1914. Robinson, Beverley, New York City.

Active Fellows

*1880. Allen, Harrison, Philadelphia, Pa.
*1878. Asch, Morris J., New York.
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*1880. Bean, C. E., St. Paul, Minn.
*1904. Berens, T. Passmore, New York City.
*1924. Bigelow, Nolton, Providence, R. 1.
*1893. Bliss, Arthur Ames, Philadelphia, Pa.
*1895. Boylan, J. E., Cincinnati, Ohio.
*1892. Brown, Moreau R., Chicago, Ill.
*1889. Casselberry, William E., Chicago, Ill.
*1883. Chamberlain, C. W., Hartford, Conn.
*1896. Chappell, W. F., New York.
*1882. Chapman, S. Hartwell, New Haven, Conn.

1918. Cox, Gerard H., New York.
1880. Cushing, E. W., Boston, Mass.

*1878. Cutter, Ephraim, West Falmouth, Mass.
*1880. Daly, W. H.; Pittsburgh, Pa.

*1&78. Davis, F. H., Chicago, Ill.
*1901. Dickerman, E. T., Chicago, Ill.
*1878. Donaldson, Frank, Baltimore, Md.
*1901. Freeman, Walter J., Philadelphia, Pa.
*1917. Friedberg, Stanton A., Chicago, Ill.
1901. Getchell, Albert C., Worcester, Mass.

*1907. Gibb, Joseph S., Philadelphia, Pa.
*1878. Glasgow, William Carr, St. Louis, Mo.
*1878. Hartman, Jacob H., Baltimore, Md.
*1879. Holden, Edgar, Newark, N. J.
*1907. Holmes, Christian R., Cincinnati, Ohio.
*1882. Hooper, Franklin H., Boston, Mass.
*1893. Hope, George B., New York City.
*1901. Hyatt, Frank, Washington, D. C.
*1882. Ives, Frank L., New York City.
*1878. Ingals, E. Fletcher, Chicago, Ill.
*1880. Jarvis, William C., New York City.
*1878. Johnson, Hosmer A., Chicago, Ill.
*1879. Johnson, Woolsey, New York City.
*1879. Kealhofer, R. H., St. Louis, Mo.
*1901. King, Gordon, New Orleans, La.
*1885. Knight, Charles H., New York City.
*1878. Knight, Frederick Irving, Boston, Mass.
*1898. Kyle, D. Braden, Philadelphia, Pa.
*1880. Langmaid, Samuel W., Boston, Mass.
*1878. Lincoln, Rufus P., New York City.
*1888. Lowman, John H., Cleveland, Ohio.
*1919. Lynah, Henry L., New York City.
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*1879. McBurney, Charles, New York City.
*1885. McSherry, H. Clinton, Baltimore, Md.
*1898. Makuen, G. Hudson, Philadelphia, Pa.
*1881. Major, G. W., Montreal, Canada.
*1881. Morgan, E. C., Washington, D. C.
*1886. Mulhall, J. C., St. Louis, Mo.
1892. Murray, T: Morris, Washington, D. C.

*1881. Mynter, H., Buffalo, N. Y.
*1893. Newcomb, James E., New York City.
*1895. Nichols, J. E. H., New York City.

1894. Park, William H., New York City.
1892. Porcher, W. Peyre, Charleston, S. C.

*1880. Rankin, D. N., Allegheny, Pa.
*1879. Roe, John 0., Rochester, N. Y.
1881. Robertson, J. M., Detroit, Mich.

*1878. Rumbold, T. F., St. Louis, Mo.
*1879. Seiler, Carl, Philadelphia, Pa.
*1893. Shields, Charles M., Richmond, Va.
*1878. Shurley, E. L., Detroit, Mich.
*1879. Smith, Andrew H., Geneva, N. Y.
*1892. Simpson, William Kelly, New York City.
*1879. Tauber, Bernhard, Cincinnati, Ohio.
*1899. Thorner, Max, Cincinnati, Ohio.
*1888. Van der Poel, S. 0., New York City.
1896. Ward, Marshall R., Pittsburgh, Pa.
1879. Ward, Whitfield, New York City.

*1886. Westbrook, Benjamin F., Brooklyn, N. Y.
1896. Woolen, Green V., Indianapolis, Ind.



 



 



 



 



 



 


